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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo Qu3uke 0a30BOro YpOBHSI Ha YpOBHE CPEIHEr0 OOIIETro
oOpa3oBaHus pa3pab0TaHa HAa OCHOBE MOJOXKEHHM W TpeOOBaHUM K pe3yJibTaTaM
OCBOGHHSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM deaepanbHONM pabouell mporpamMmbl BOCHHUTAHUA U
KOHLETIIUK TpenojiaBanusi yuyeOHoro npeamera «Dusmuka» B 00pa3oBaTeIbHBIX
OpraHMu3alUsIX Poccuiickoin denepauuu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE TPOrPAMMBI.

ConmepxaHnue mporpamMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHun ux (u3nKe Ha 0a30BOM yPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBeTcTByeT TpeboBanusimM OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpPEIMETHBIM pe3yJibTaTaM
oOydeHusi, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEANM3AlNUA MEXKIPEAMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpenaMeramu. B Hel
OMPENEISAIOTCS OCHOBHBIC 1I€JIM M3y4yeHUs (DU3UKU HAa YPOBHE CPEJHEro oOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeaMeTHbIE, PEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma no (pu3HKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca PU3UKHK Ha OA30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Ou3nkay» Mo rojgaMm 00yyeHusl.

dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpyxaromiem Mupe. [IIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIHIMA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3Y4aeMbIX XHMHEH, OHOJIOTHEM,
dbusndeckoir reorpadueir u actpoHomwueit. lcmonp3oBaHWE W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MaTEpHalOB C 3aJaHHBIMM CBOWCTBAMHM U JIPYTHX.
N3ydyenne ¢Gu3MKM BHOCHT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa oOydarmuxcs, B (GOpPMUPOBAHME YMEHHUH MPHUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPU BHITIOJIHEHUU UMHU Y4€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢usuku [ YpOBHSL CpelHEro oOuiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOPhIE MOXXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX paslenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3ukM ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonou  nanpasnrennocmu. Kypc ¢usukum mnpeamnosnaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIOKECHUM
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEJIECHHS DIIEMEHTOB
COJIEp)KaHUsA, TOCBAMIEHHBIX JKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0JIeM palMOHAIBLHOTO MPUPOAONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3UKM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHHE MPEACTABICHUHA O
CTPYKTYpe MOCTpOCHUS (U3HUECKON TEOpHH, poiid (GyHIaMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NPUPOJE, TIpPaHHIAX
MPUMEHUMOCTH TEOpHUHM, Uil ONUCAHMUS ECTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (PU3UMKH pean3yeTcsl MpPexae
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YYarOIIUXCH.
Jlns  Ga3oBoro ypoBHA Kypca (HU3MKM — 3TO MCIHOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (u3uke OObEIWHEHBI B OOMIUN CHUCOK YUYCHHYECKHX
IpakTHUeCKUX paldoT. BolaeneHue B yka3aHHOM MepedyHe J1abopaTOPHBIX PadoT,
MPOBOJIUMBIX  JUIA KOHTPOJII M  OLEHKH, OCYLIECTBIISIETCS YYaCTHUKAMHU
00pa3oBaresbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHalleHus: kabuHeta Qusuku. Ilpu »>TOoM obecneynBaeTCss OBJAJICHUE
00yJaronmMucs yMEHUSMH TPOBOJUTH KOCBEHHBIE WM3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonpmioe BHUMaHHWE YNENAECTCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipyu »TOM M1 pacy€THBIX 3a7ad MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJIEIBIO, TO3BOJISIONINE IPUMEHITh U3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK M UHTETPUPYs 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE MPOTEKaHWs (U3NYECKUX SBICHHA M TMPOIECCOB B OKPYKAIOUICH
KU3HU, TpeOyrompe BbIOOpa (GU3NYECKOW MONIENTW I CHUTyallud MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu DPI'OC COO k wmarepHaibHO-
TEXHUYECKOMY OOCCIEeUYeHHI0 yd4eOHOTO Tpolecca 0a3oBBI ypOBEHb Kypca
¢bu3MKM Ha YpOBHE CpenHero oomero oopa3oBaHus JOKEH U3Y4aThCsl B YCIOBHSIX
NpeIMeTHOT0 KaOuHeTa (M3WKH WM B YCIOBHSIX HHTETPUPOBAHHOTO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKIa. B kabunere (pU3MKM TOMKHO OBITH
HE0oOXoauMoe J1abopaTopHOe OOOpyJOBaHWE ISl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpamMme Mo (pu3mnKe Y4eHHYECKHX MPAKTUYECKUX PadOT M IEMOHCTPAIMOHHOE
000pyi0BaHUE.

JlemoHCcTpanoHHOEe  000OpynoBaHWe (QOPMHUPYETCSI B COOTBETCTBHUH  C
NPHUHIAIIOM MUHUMAJIGHOW JIOCTATOYHOCTH M OOECIEYMBAET ITOCTAHOBKY
NIEPEYNCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOYEBBIX JIEMOHCTpAIMH s
UCCIICJIOBAHMSI ~ W3yYaeMbIX SIBJICHMA H  TPOIECCOB, OMIIMPUYCCKHX U
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe 00OOpyAOBaHHME IS YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIC TEMAaTHICCKUX KOMIUIEKTOB M OOCCIICUYMBAETCS B pacuére
OJIHOTO KOMILJICKTa Ha JBYX OOydYarommxcs. TeMaTHYeCKHe KOMIUICKTHI
1ab0paTopHOTO 00OPYAOBAHMUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/IE IIU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMHU TEJISIMU U3YYCHUS (DU3UKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

o (GdopMHpOBaHHE HHTEpPECA M CTPEMIICHHsS] OOYYaIOMIMXCS K HAYYHOMY
U3YYCHHUIO TIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BUTHE MPEJICTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (GopMHpOBaHHE HAYYHOTO MHUPOBO33PECHHUSI KaK pe3ysibTaTa H3Y4YCHUs
OCHOB CTPOEHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

o (dopMupoBaHWE YMEHUW OOBSICHITH SBICHUS C HCIOJb30BAHHEM
(GU3MYECKUX 3HAHUIA U HAyYHBIX JIOKA3aTCIbCTR;

e (opMHpOBaHHE MPEACTABICHUN O PO (DU3UKU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX Liele 0OecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha yPOBHE CPETHETO 00IIero 0opa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBI  3HaHUH 00  oOmwMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJISIpHYI0  (DUM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUN MPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsACHEHHS] (PU3NYECKUX SBICHUW B TPUPOAE € IS TPUHITHSL
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pPa3IuYHbIX 3a7ad C $BHO 3aJIaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3nanue GU3NUeCcKo MOJIENH, aIEKBAaTHOU YCIOBHSIM 3a]1a4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM MPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
¢u3nYECKUX SKCIEPUMEHTOB, aHalW3a W HMHTEPHpeTaluuu HH(opMaimu,
OTpe/ieNieHuUs JOCTOBEPHOCTH MOJIYY€HHOTO Pe3yibTarTa;

e CO3JaHUE YCJIOBUU I Pa3BUTHS YMEHUMN MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHb) HAa YPOBHE CPEIHErO OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTEIb JE€JaeT BBIOOP
npoBeleHHsT J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJbHBIX
0COOEHHOCTEH 00yJarOIHUXCS.



COIAEPKXAHUE OBYYEHUA

10 KITACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 O3HAHUA

®usnka — Hayka O npuponae. Hayunble mMeToabl IMO3HAHUSA OKPYKAIOILIEro
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
DKCHEpUMEHT B PU3HKE.

MonenupoBanue ¢u3znyeckux sBIEHUM U mpoueccoB. HayuHble rumoressl.
dusznueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABuKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienne, CKOpoCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMbI KOOPAHMHAT.
CrnoxxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsMoOJMHEHHoe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOpPOCTH, YCKOPEHHs, IYyTH M NEPEMELICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOomHOE azieHue. Y CKOpeHne CBOOOTHOTO TaJICHUSI.

KpuBonmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYKHOCTH C MIOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTIIOBAasi CKOPOCTh, IUHENHAS
ckopoctb. [lepuon u yactora obpamenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHUE: CIHIOMETP,
JBU>KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIE MEpEe/Iayuu.

Llemoncmpayuu

Mopenbs cucteMbl OTCUETA, WLTIOCTPAUS KMHEMATHUYECKUX XApAKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHre IBUKEHUMN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmonenne aBwkeHus Ttena, OpPOLIEHHOTO MMOJA YIJIOM K TOPH30HTY H
TOPU30HTANBHO.



H3mepenue yckopeHus CBOOOTHOTO MaJICHHS.

Hanpasnenue ckopoct pu ABHKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIbIO ONPEAEIECHUS MTHOBEHHOMU
CKOpOCTH.

HccnenoBanre COOTHOLIEHHST MEXAY NYTSIMH, NPONUJAECHHBIMH TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHM IPU PABHOYCKOPEHHOM
JBH)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHHUS IapUKa B BI3KOM )KUAKOCTH.

N3yuenue ABUKEHUS Tesa, OpOUIEHHOTO TOPU30HTANIBHO.

Tema 2. Jlunamuka

[Ipyaunn  otHocutensHOCTM  [anmunes.  Ilepeeii  3akoH  HeroTona.
HNHepryanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cuil. Bropoi 3akon HerotoHa
JUISl MaTepUAIIbHOM TOYKH. TpeTuit 3akoH HbproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTB.

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

Tpenue. Bunpl Tpenus (mokosi, ckoJjibxxeHus, kadeHus). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoagdunueHt tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJIA B dKUJKOCTH WM rase.

[TocTynarenbHOE M BpalllaTebHOE JABMKEHHE a0COMIOTHO TBEPIOTO TeEA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaumieHus. [lmedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHUJI TPEHHUSI IOKOS, KAUEHHSI U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3yuenue nBuxeHus: OpyckKa 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPIOIO TeJla, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJIbca Tela. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUM.

[TorenuuanbHas SHEprus. [TorennuanbHas SHEprus YIIPyTo
nedopmupoBaHHor  npyxuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3EMJIH.

[ToTtenmumanpaple W HENMOTCHNHWaIbHBIE  cuibl.  CBs3b  paboOTHI
HENOTEHUHAIBHBIX CUJI C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEJ.
3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[Tepexoq NOTEHUUATBLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu skcnepumenm, 1abopamophvie pabomoi

N3yuenne aOCOIOTHO HEYNPYTroro yaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Mogekyasipuas Gu3nka 1 TePMOJAMHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOW TEOPUU U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. uddysus. Xapakrep OBUKEHUS U
B3aMMOJEHCTBHUS 4acTHIl BewlecTBa. MoJenu CTpOEHMsI Ta30B, XHUAKOCTEH H
TBEPABIX T€J U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3Mepsl Mosieky1. KonuuectBo Bemectsa. [locrosiHHass ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM DSHEPIUMM TEIUIOBOrO JBWXKEHMS dactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyecknue yCTpONCTBA W NPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThl, JOKAa3bIBAIOIINE IUCKPETHOE CTpPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 10 1D PY3UU )KUAKOCTEH U ra3oB.

Mopenb OGpOyHOBCKOTO JIBUKEHUS.

Mogens onsita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aHUMOJICHUCTBUS.

Mogens, nuIroCTpupyronas mpupoay JaBJICHUsS ra3a Ha CTEHKH COCy/ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHHUM
00bEMa KOMHATBI, JABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuku

TepMmoanHaMuueckass cucrema. BHYTpeHHSsE dHEpPrust TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoaudectBo TemioTel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJealbHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3TyUeHUE. Y IeJibHasi TEIIOEMKOCTh BEIlIECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEaaye.

[Tonsitue 00 ammabatHoMm mporiecce. IlepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHue mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoieccam. ['padpuueckas
UHTepIIpeTanus padoThI ras3a.

BTtopoii 3akon TepmoauHaMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBble  mammHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX — MAalIMH.
[IpeoOpa3zoBanust 3HEpruM B TEIUIOBbIX MamuHaX. KoadduimeHt monae3Horo
nevctBug TemnoBol mamuHbl. [ukn KapHo u ero kosdduiMeHT MoJae3HOro
JEUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHuyeckne yCTpOHWCTBA M MPAKTUYECKOE TMPHUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpPruy Tena MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JEMCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

W3MeHeHre BHyTpEHHEN SHEPTruu (TeMIIepaTyphbl) Tela IpH TeIuionepeiaye.

OnplT no aauadaTHOMYy pAacCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYILIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHmeHcamus. Vcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAST BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JABJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u aMmopdHbie Teraa. AHM3OTPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaiwipl. CoBpemeHHble Marepuanbl. [lnaBieHue u
KpucTayum3aius. Y AelbHas TerioTa miasienus. CyOoaumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOJYyUYEHUSI COBPEMEHHBIX MaTEpPHUaJoOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM J1aBJIECHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

Ha6mronenue HarpeBanusi ¥ IIIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

W3mepeHre OTHOCUTENBLHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tell. OJEKTpUUecKUd 3apsan. JBa Buaa AJIEKTPUUYECKUX
3apsnoB. [IpoBOOHMKM, NMANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbIi 31€KTPUUECKUI 3apsil.
Onexrpuueckoe mnojne. Hanpsxk€HHOCTh dnexkTpuueckoro mnosd. [lpuHumn



CyNEPHO3ULIMU IIEKTPUUECKUX IOJeU. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cum  osmekrpoctatmueckoro  mosis.  [lorennman.  PasHocTh
NOoTeHUUAJIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpruyeckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

TexHuyeckrue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: DSIJIEKTPOCKOII,
ANEKTPOMETP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLINMN AEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJI.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUASI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 yyacTKa LeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TapalIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoIHOCTb
AIEKTPUYECKOTO TOKA.

ONeKTpOABIXKYLIasl CUjia U BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 OTHOM (3aMKHYTOM) AniekTpruueckoi tenu. Koporkoe 3aMmbikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMU. CobcTBeHHas 17| MIpUMECHAs IPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKA, ODJIEKTPOHArpeBaTejbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Criibl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEYECHUS U MaTepHuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHe DIEKTPOIABWKYIIEW cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

M ckpoBoii pa3psa ¥ IPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI NPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yueHne cMenaHHOTO COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIICHUS.

Habnronenue anexktpoiausa.

MexnpeaMeTHblie CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHs B 10 kjacce OoCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypCcaMM MaTEeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnule nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, runoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas QyHKIus,
napaboia, runepoosa, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddys3usi, ocMoc,
TEIUI00OOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAayuH, TEINIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ, XUIAKOCTEH H



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOIMTHYCCKAS JIHCCOIUAITHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KCIOJIb30BAHUEM MEXaHU3MOB,
yu€T TPEHUS B TEXHHUKE, IOJAMIUITHAKYA, HCIIOJL30BAaHUE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIPYTUe), JBHTATelb BHYTPECHHETO
CropaHus, mapoBasi TypOMHa, OBITOBOM XOJIOJAMIBLHUK, KOHJIUIIMOHED, TEXHOJIOTHH
NOJYYCHHUST COBPEMCEHHBIX MAaTepHalioB, B TOM 4HCJIE HAHOMATepHAJIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# TIPUHTED, AIIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIBHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JaekrpoanHaMmuka

Tema 3. Maznummnoe noje. I1eKmMpoOMAzZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BekTop MarHMTHOM UWHAYKUMU. [IpuHOun cyneprno3uinuu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAyKIMU. KapTuHa NMHUN MarHuTHOU
VHIYKIWAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MaruutHoe 10J€ NpPOBOJHHKA C TOKOM. KapTuHa JnWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBue npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOy/ib U HampaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl Jlopenna.

SIBneHne anexkTpoMarHuTHOM MHAYKOUU. [IOTOK BekTOpa MarHMTHOMU
UHIYKIUU. DJIEKTPOJBIXKYILAs CUJIa HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe »snektpuueckoe Imose. OJEKTPOIBWXKYILAs CUJla HHAYKIUU B
MIPOBOJAHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBJIEHME CAMOMHIYKIMHU. OJIEKTPOJBMXKYILAs  CHJa
CaMOWHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckne yCTpOMCTBA W MPAKTHYECKOEC MPUMEHEHUE: MOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MUHIYKIIMOHHAS EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMA MAarHATHOTO TIOJIS.

BzaumopeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeHia Ha HOHBI JJIEKTPOJIATA.

SIBneHue 3IeKTPOMarHuTHOW UHIYKIIHH.

[TIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEA CHIIbI UHAYKIHUU OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomuvl

N3ydyeHre MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHIYKIIHHU.

Pa3nen 5. KoJsiedanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1e0aHus

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHWUS.
["apmonunyeckue konebanus. [lepuoa, yactora, amrmummryga v (aza xoseOaHUU.
[IpyXuHHBIN MasgTHUK. MaTreMaTH4ECKUA MASTHUK. YPaBHEHHE TaAPMOHHYECKHX
kosnebanuil. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOTHBIE AIEKTPOMATHUTHBIE KOJIeOAHUS B
U7eaTbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHHWYECKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJI€ATHHOM K0JIeOATEILHOM KOHTYPE.

[IpencraBnenne o 3aryxaronux KoyieOaHUAX. BBIHYXIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbiii  TOK. CHUHYCOMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYHOE€ W JACHUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya u NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3ANEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE IMPUMEHEHHUE: JIICKTPUUYECKUIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanrne mapaMeTpoB KOJIeOATEIbHOW CHUCTEMBbI (TPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaromnmx KojieOaHui.

HccnenoBanre cBOWCTB BBIHYX/ICHHBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1ocCienoBaTeNbHOM COSOUHEHMHM PE3HUCTOpa, KaTyLIKH
VMHIYKTUBHOCTH M KOHAEHCATOPA.

Mopenb TuHUYN IEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanre 3aBUCMMOCTH TEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpys3a.

HccnenoBanue INEPEMEHHOrO TOKa B LENM M3 MOCIEAOBATEIIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3,1eKmpoOMazHUNHbLE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lonmepedHble W MPOJOJIBHBIE BOJIHBI.
WNnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYy4YEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opuentauus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHE, MPEIOMIICHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUAeHUA. Paqnonokanys.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudeckue yCTpONCTBA M NPAKTUYECKOE IIPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacIpPOCTPAHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromieecst T€10 Kak UCTOUYHUK 3BYKa.

Habmonenue oTpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmu u qudpakiiuy MEXaHHIECKUX BOJH.

3BYKOBOM pPE30HAHC.

Habnronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOW U
4acTOTOM KOJeOaHUM.



Hccnenosanne CBOWMCTB  DJICKTPOMAarHUTHBIX  BOJIH: OTpakeHue,
peoMIICHUE, TIOJSIpU3aLns, AUPPaKIusl, HHTEPPEpEHIHS.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsmonnHENHOE pacHpoCTpaHEHUE CBETa B
OIHOPOJHOM cpene. JIyd cBeTa. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OoTpaxkeHus cBeTa. IlocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBeta. CioxkHbIil coctaB 6enoro cera. L{ser.

Cobuparoniie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpakeHuid B
coOMpaloIIMX U pPacceuBaOIIUX JIMH3aX. PopMyiia TOHKON JIMH3BL. Y BEJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKOU ONITUKH.

BonnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTep(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HbIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOMIOACHUS
[JIABHBIX ~MAKCHMyMOB IIpUM MaJ€HHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceeTa.

TexHuyeckrue yCTpPOWCTBAa M IMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAas
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONTMHENHOE pPaCIpPOCTPAHEHUE, OTPAKEHUE M MPEIIOMIICHUE CBETa.
OnTrueckue mpruOOpPHI.

[TonHoe BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBaHre CBOMCTB M300paKEHUI B TMH3AX.

Mogaenu MUKpocKomna, TEJIECKOIA.

HaGmronenne natepdepeHnm cBera.

Hab6monenue nudpakiuu cBera.

Hab6mronenue nucnepcun cBera.

[TonydeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenue nossipusaiiuu CBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi



W3mepenne nokasaTesi NpeJOMIICHHS CTEKIIA.
HccnenoBaHre CBOMCTB M300paKEHUI B TMH3AX.
Hab6monenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIBHOCTH
['panuubl  TPUMEHMMOCTM  KJIIACCMYECKOM  MexaHuku.  [loctynaTel
CIIELIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJYJISI CKOPOCTH
CBETA B BaKyyM€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
OHeprusi 1 UMIYJIbC PENSATUBUCTCKON YaCTHLIBI.

CBs3b MaccChl C 3H€pFHCI>i U UMITYJIbCOM pCHSITI/IBHCTCKOﬁ JaCTHUIIbI. 9Hepm;{
ITIOKOAI.

Paznea 7. KBanToBast pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®dotonbl. Dopmyina [1nanka cBs3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
¥ UMITYJIbC (OTOHA.

OTtkpeiTre u uccnenoBanue Gorodrpdexra. OnbiTe A. I'. CronetoBa. 3aKOHbI
dbororddexra. Ypasuenue ODuiHITeHA 151 doTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JlaBnenue ceera. OnbiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE NpPUMEHEHHE: (HOTODIIEMEHT,
dboToIaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO (poTod(dekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inmanerapnas mopens aroma. Iloctynatel bopa. M3myuenne u norsomeHue
(GOTOHOB TpU MEpexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJIOPOJA.

BousHoBeIe cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopens onbita Pesepdopra.
OnpeneneHue JUIMHBI BOJIHBI J1a3epa.
Hab6nronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi
Hab6mronenue nuaetgaToro crekrpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHocTH.  OmbiThl  Pesepdopma  1mo  ompepeneHuio  cocTaBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMMma-H3ITy4YCHHS.
Brnusinue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIPOTOHA U HeWTpoHa. HykiioHHas monens sjapa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio siapa. M3otornsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacnmaa. [amma-
U3JTy4eHHe. 3aKOH PaJMOaKTUBHOI'O pacnaja.
DHeprus CBS3M HYKJIOHOB B siape. Anepubie cwibl. Jlepext macco siapa.
Snepnbie peakuuu. Jlenenne u CUHTES sAEp.
SAnepuwiit peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHBBI
SIIEPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON IHEPTEeTUKHU.
OnemeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHIaMeHTalbHbIE B3auMOJeHCTBUA. EMMHCTBO pu3nyueckol KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomaol
HccnenoBanue TpeKoB 4yacTull (110 TOTOBBIM (oTorpadusim).

Paznen 8. DjeMeHTBI ACTPOHOMUM U ACTPOPUIUKH

DTarnbl pa3BUTUS aCTpOHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMHH.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKkue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHUE.

ComHeunas cucrema.

Connne. ConHeuyHass akTUBHOCTh. McTtounuk sHepruum ConHua U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHBIA KIacc —
CBETUMOCTBY». 3BE3MbI TJIABHOM IIOCIICAOBATEIBHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» JJIsl 3BE3/ TJIABHOW MOCJEA0BATEIBLHOCTU. BHYTpEeHHEE CTpOEHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOJtonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxenue m nBuxenue CoJsiHLIA B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPY)EHHBIM TJIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpHOro MOMyIIapys U IPKUE 3BE3BI.

HabGmronenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

O0o01maromniee NOBTOPpEeHUe

Pons ¢usmkn u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKON chepax AesITeILHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA, pojb (PU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKoil KapTUHBI MUPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€ C KypcamMH MaTeMaTHKH,
OnonoTNN, XUMUH, TeoTpadun ¥ TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBI3aHHbIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, Hay4YHbId (akT, runoresa, (Qpuanyeckas BeIUUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemIEHHE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
POU3BO/HBIC DJIEMEHTAPHBIX (QPYHKIUN, MPU3HAKK MOJ00US TPEyroJbHUKOB,
onpeeeHUe MIONIaaAH MIOCKUX GUryp u o0bEma Tell.

buonoeus: snekTpuueckue SBICHUS B JKHBOW Mpupojne, KosiebaTembHbIC
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUSA B )KUBOW MPHUPOJIEC, NEHUCTBUE
paauanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pPEIIETKH, CHEKTPaIbHBIN
aHam3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PYII,
doTochEMKA 3eMHOM MOBEPXHOCTH, PECKA3aHUE 3EMIICTPSICEHUH.

Texnonocus: JIMHAWA DJJIEKTPONIEpead, TEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUUOHHAS II€Yb, pajap, PalHONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusmka» Ha YPOBHE CpPEIHEro OOIIeTo
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO 00ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JINUHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS yUEOHOro nmpeamera «Pu3nka» JOKHbBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIIUXCSA PYKOBOACTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIINX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH 00YJarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEYECKUX TIYMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y9acTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMHU B COOTBETCTBHHU C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTbh K TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JESATEIbHOCTU YYEHOI0;

OCO3HAaHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3nyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaM MpodheccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIEe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccun U peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYphl, OCO3HaHHE TIJ100aJIbHOIO
Xapakrepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCSl 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTHM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpPOLECCE
u3y4eHus  (QU3MKUM  OCYLIECTBISITH  IPOEKTHYHD UM HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOATEJIbBHO  (popMynuMpoBaTh U aKTyaJIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabartpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ Y4ETOM aHaju3a HWMEIOUIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU IOHATHUSAMH M METOJAMHU
(bU3UYECKON HAYKH;



BJIa/Ie€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESTENbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJIeTh BUJAAMH JCATEILHOCTH 1O TMOJIYYCHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpPEeTalluy, MPeoOpa30BaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX
CUTYalUsAX, B TOM YUCIIE [IPH CO3JaHUH Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH TIPUYMHHO-CIICJCTBEHHBIE CBS3M W aKTyaJM3WpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHUs, HAXOAUTh apryMEHTHI IS JOKa3aTeIbCTBA
CBOMX yTBEPXIACHUM, 3a]]aBaTh MAPaMETPhI M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJE€ pELICHHS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh W (opMynHmpoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIHHON
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (QHU3UKE B MPAKTUYECKYI0 O0OIacTh
XKU3HECATCIILHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, PEJIaraTh OPUTrHHAIBHBIC TOAXObI U PEIICHMUS,

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HaBBIKAMH TONyYCHUS WH(GOPMAIUU (PU3NIECKOTO COACPIKAHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh IOUCK, AaHAIU3,
CUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3IUYHBIX BUAOB U (OpM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONB30BaTh  CpPEeACTBA  WHGPOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C coOmofeHreM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PeCcypcocOepeXeHHsl, MPAaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHBIX (opmarax c
y4€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
(dbopMy mpeAcTaBICHUS U BU3yaln3alllu.

KoMMyHHKATHBHBIE YHHBePCAIbHbIE YueOHbI€ 1eiiCTBHUS:
OCYIIECTBIISITH OOIIEHNE HA YPOKaxX (DU3UKU U BO BHEYPOUHOU JIEATEITHLHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyalludi W CMST4Yath
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCTOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYTBHON
paboThI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpPUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBHIBATh U
KOOPJAMHHUPOBATh NEUCTBUS MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poid C y4éTOM MHEHUH yYacTHUKOB, OOCYXJAaTh pPe3yJIbTaThl
COBMECTHOH padoTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIaJa M KaXIOTO0 YYACTHHKA KOMAaHIbI B
o0mmuii pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeqjaraTb HOBBIE TPOCKTHI, OIEHUBATh HJEH C TMO3WIMU HOBHU3HHI,
OpUTHHAIILHOCTH, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTHUBHOE CTPATETHMUECKOE TOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, MPOSIBIISTH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHbIC YHHBeEpPCAJIbHbIE Y4eOHbIe el CTBUA
Camoopranuzanus:

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENbHYIO AESATEIBHOCTh B 00JIACTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3a]1a4, MJIaH BBIMOJHEHUS MPAKTUIECKON pabOThI ¢ YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOro MpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUN;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaThH €ro, Oparb Ha cedd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSBICHUIO HPyAULMH B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/JE€Th  HABBIKAMU  IIO3HABAaTENbHOM  pediieKcMM  KaK  OCO3HAHHUSA
COBEpPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJNbTATOB H
OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI PEIIEKCHH ISl OLIEHKH CHUTYaIlH, BHIOOpa BEPHOTO
peuieHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATh PEIICHUS MO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TPU aHaIM3e pe3yJbTaToOB
JeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHaIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH,

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce mocTKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHUSI MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEAHEro oOImero oo0pa3oBaHus Yy OOydaromuxcs
COBEPLICHCTBYETCS SMOLIMOHANBHBIN WHTEJUICKT, IIPEAOIar oI
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOUN AMOIMOHAIBHON cephl,
OBITh YBEpEHHBIM B ce0€;

CaMOpEryJIHpOBaHMs, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATBHCI K
IMOIIMOHATBHBIM H3MEHEHHSIM H MIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHWE MEWCTBOBATh HCXOJI W3 CBOMUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHUE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHNUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISIT HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

MNPEIMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIMNXCSI YMEHUM:

JEMOHCTPUPOBAThL HAa MpUMEpax poiib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTHUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YYUTHIBATh TPAHMIBI TPUMEHEHHS H3YyYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMA OTCYETA, AOCOMOTHO TBEPOE TEIO,
WJICAIIBHBIN a3, MOJEIIH CTPOCHUS T'a30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJSPHO-KUHETHYECKON TEOPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJMHAMUKUA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE TeN, IBUKEHHE IO OKPY>KHOCTHU, HHEPIIHS,
B3aumoencTeue Tei, auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE >KHIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMA TeI MPU HArpeBaHUU (OXJIAXKIEHNUH), TEILNIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAIIM3aLus, KUIIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHUS Ta3a MPU €r0 HArpeBaHUH B 3aKPHITOM
cocyle, CBf3b MEXKAYy M[apaMeTpaMd COCTOSIHMSI Ta3a B H30Ipoleccax,
JIEKTpU3aLUA TEN, B3aUMOJCHCTBUE 3aps10B;

OMUCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKUE BEJINYUHBIL:
KOOpAMHATA, MyTbh, IEpPEMEIIEHNE, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Tesla, KHHEeTHYeCKasl dHepTus, NOTeHLHUAIbHAs SHEPTUs, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPH OMNHCAHUHA NPABHWIBHO TPAKTOBATh
(u3NYECKUN CMBICH HCIOJb3YEMBIX BEIMYMH, WX OOO3HAUEHUS U EIUHMIIB,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEIMYUHY C JPYTMMHU
BEJIMYMHAMU;

OMUCHIBATh HM3yUEHHBIE TEIUIOBBIE CBOWCTBA TeJ M TEIJIOBBIC SIBJICHMUS,
UCTIONB3Ysl (M3MUECKHE BEIWYMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KUHETUYECKasl dHEPrusi XaOTHUUECKOTO JBHKEHUS MOJIEKYJI, CPEeIHEKBaApaTUUHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHssS JHEprus, pabora rasa,
KOA(POUIIUEHT TMOJIE3HOTO JIEUCTBUS TEIJIOBOIO JBHUraTessl; MpH OMHCAHUU
IOPAaBWJIBHO TPAKTOBAaTh (U3UYECKUH CMBICT HUCIHOJB3YEMBIX BEIUYHMH, HX
0003HAaYeHUsT W E€IMHULBI, HaXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BETUUYUHAM;

OINKCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
ANIEKTPUUECKOE T0JIe, HAPSXKEHHOCTD IMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONHUCAaHUM TMPABWJIBHO TPAKTOBATHh (PU3MUECKUM CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI, YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO (PU3UYECKYIO BETUUHHY C IPYTUMH BEINYUHAMM;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHOro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHHUS MEXaHUYECKOM »HHEPruM, 3aKOH COXpPaHEHMsI MMILYJIbCa,
OPUHLKII CYNEpPHO3ULMN CWI, NPUHLUUI DPABHOIPABUS HHEPLUATIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0O TEOPHUIO0 CTPOCHMS BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON HEPIUU TEIUIOBOTO JBIKEHHUS MOJIEKYH C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsnaa, 3akoH KysoHa, mpu 3TOM pas3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (IpaHUILIBL,
o0JacT) IPUMEHUMOCTH;



OOBSCHATHP OCHOBHBIE TMPHUHLMIBI JEACTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTrh YCJIOBHUA UX OE30MACHOTO HCIOJIB30BAHUS B
MMOBCEIHEBHOM JKHU3HHU;

BBINIOJIHATh HKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB € HCMOJb30BAHMEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amady ¥ TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
co0upaTth YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE M3MEpPEHUsI (U3HUECKUX BEJIMYUH, NPU
TOM BBIOMpaTh ONTHUMAJIbHBIA CHOCOO M3MEPEHHUsS W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHUM, NPH 3TOM KOHCTPYHMPOBATH YCTaHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEITUYMH B
BUJIE TaOnHIl U TpauKOB, AeNaTh BBIBOBI MO PE3yJIbTaTaM HCCIIEIOBAHMUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBEICHUU MCCIIECIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMUCTB U JIAOOPATOPHOIO
000py0BaHUS;

pemate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (PU3MUECKON MOJIENbIo,
UCTIONB3YS (hpU3HUecKHue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUUYUHBI U (HOPMYJIbI,
HE0OXoauMbIe I €€ pElIeHHs], MPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAaYeHUs] (PU3HUUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HETPOTHUBOPEUYUBYIO
LEMNOYKY PACCYXAECHHUW C ONMOPOM HA M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue sBICHUS;

UCIIOJIb30BaTh  MpPU  pEIIeHUH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUs y4eOHOM U HAyYHO-TIONMYJSpHON MHGPOpMAlUK, MOTYYECHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBAThH MOIy4aeMyI0 HH(POPMALIUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBIACHEHHE TIPOILECCOB OKPYXKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUYECKUMHU
YCTPOMUCTBAMM, NJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KalOILLEH CpelIe;



paGoTaThb B Tpynme C BBIMNOJHEHHEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYIIbl, PAMOHANBHO pACIpEeAeNsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEILHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJleKBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.

K koniy oOyuenus B 11 kiacce mnpeamMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHOW HAy4yHOM KapTUHbl MHpA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU U
TE€XHOJIOTUM, B MPAKTUYECKOU NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUUTHIBaTh TPaHUIBl MPUMEHEHHS W3YUYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsf, JIyd CBETa, TOUCUYHBIM UCTOYHMK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAash MOJEJIb aTOMHOTO siipa MpU pEUIeHUU (PU3NYECKHUX
3a/ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (DPU3UKH: IEKTPUUYECKAsi POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHasi HWHAYKUWSA, JEWCTBME MAarHUTHOTO TOJs Ha
MPOBOJTHUK C TOKOM W JIBIXKYUIMICS 3apsili, 3JIEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEHHOE pAcIpOCTpaHEHHE CBETa, OTPaKeHUE, MpEIOMIICHHE,
uHTepdepennysi, audpakuus W TOJNAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpuueckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas
PaIOAKTUBHOCTD;

OMUCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (AIEKTPUYECKHE, MarHUTHEHIE,
ONTUYECKUE,  DIEKTPUUECKYI0  MPOBOAMMOCTH  DPA3NUYHBIX  Cpeo) U
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Ys (PU3NYECKUE BETUUYHHBL:
AIEKTPUUECKHUI 3apsifl, CHJIa TOKa, AJIEKTPUUECKOE HANpsHDKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
UHAYKIHUS MarHUTHOTO TOJs, cuia Amrmepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, 3HEPIrHsl 3JIEKTPUYECKOTO M MAarHUTHOTO TMOJIEH, MEePUOoJ U YacToTa
KoJebaHuii B KosieOaTeTbHOM KOHTYpe, 3apsiji M CHla ToKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCcTOsHUE U
ONTHYECKasl CHUJa JMH3bI, MPU OMUCAHUHM MPABWIBHO TPAKTOBATh (U3MUYECKUN
CMBICIT HCHOJB3yEMBIX BEIWYUH, HMX OOO3HAUYECHHUA U EIUHMIIBI, YKa3bIBaTb
dbopMynbl, CBS3bIBAIOIME JaHHYI0 (U3UYECKYIO BEJIUYMHY C JPYTUMU
BEJTMYMHAMU;

ONMKCHIBaTh M3YyUYCHHbIC KBAHTOBBIC SIBJICHUS U TPOLECCHI, HCIOIb3Ys
¢usnyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, IEPUOJ TIOJTypaciaia, SHEPTHs CBSI3U
ATOMHBIX S7I€p, TPU OINMCAHUM TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCITOJIb3yEMbIX BEJIMYMH, MX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIIME JIAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMM,
BBIYMCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHUE MPOIECCHI W SIBICHUS, UCIIONB3Yys (U3HUECKHE
3aKOHBI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICOBATEIHPHOTO W MapalIeIbBHOTO
COCIMHEHMSI TPOBOJHMKOB, 3aKoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEWHOTO PacClpOCTPAHEHHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEOMIICHUSI CBETa, ypaBHeHHe ODWHIITeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTryH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXpPaHEHUS
IEKTPUUECKOTO 3apsi/ia, 3aKOH COXpaHEHWs] MacCOBOTO YHCIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOrO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, 0OO0JacTH)
IPUMEHUMOCTH;

OTIpEJIETIATh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
¢ TOKOM, cuiibl Ammepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH: TMPH 3TOM
dbopmynmupoBaTh mpobiieMy/3agadyy M THIOTE3y Y4YEOHOro JKCIEpPUMEHTa,
coOuUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 00O0pYyAOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpPOBATH BHIBO/IBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3HMUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIB30BAaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPENTHOCTENH U3MEPEHMUI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH C HCIOJIb30BAaHUEM
OPSAMBIX HM3MEPEHUH: TMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOTYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOJUIl H
rpauKOB, AIAaTh BHIBOBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIECHUU MCCIENIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W MPOEKTHOU
JEATETLHOCTH C HCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyIOBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIbI,



HEOOXOIUMBIC JUIsi €€ pelIeHUs], MPOBOIUTh PACUYEThl M OLIEHUBATh PEATbHOCTH
MOJTYYSHHOTO 3HaUeHUs (PU3MUECKON BETMYUHBI;

pemaTh Ka4eCTBEHHBIE 3aJa9: BRICTPAUBATH JIOTHYECKU HETIPOTUBOPEUHBYIO
[IEMOYKY pacCyXIEHHI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢du3nueckue SBICHUS;

UCTIONB30BaTh  NpPU  pEIIeHHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
MH(QOPMAIMOHHBIE TEXHOJIOTHU JUIS MTOUCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIHH
U Tpe/CTaBICHUsl YUeOHOM W HAYYHO-TIOMYJISIpHONM MH(pOpPMAIMHY, TTOTYYSHHOU U3
Pa3MMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIy4aeMyt0 HH(OPMAIHIO;

OOBSICHATh TMPHUHLMUIBI JEHCTBHS MAalIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS UX 0€30MACHOTO HCIIOJIB30BAHHS B TIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCHMCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIErO0 MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUM;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHMS 1O (PHU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEHUH C MPUOOPaMH M TEXHUUYECKUMHU
YCTPOWCTBaMH, U COXPAHEHUS 3JI0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHHS B OKpPY KaIoIIeH cpene;

paboTaTe B TpymIe C BBHIMOJIHEHUEM PAa3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNIbl, PAlMOHAIGHO pPACIpeneisaTh OOS3aHHOCTH H
IUIAHUPOBATh JIEATENLHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, a/JIeKBaTHO OLIEHHBATh
BKJIa/1 KXK/I0TO U3 YYaCTHUKOB I'PYMIIbI B pellIEHHE pacCMaTpUBaeMOn POOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne i/ P Konrtpouabsnbsie IIpakTnueckmue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Paznen 1. DUBUKA U METOAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa [JOK
’ A Y https://m.edsoo.ru/7f41bf72
Nroro no pazaeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 K 5
HHeMatTHia https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Husanuica / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.rw/7f4 1672
Nroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bu6muoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBBI TEPMOIHHAMIIKH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6muoreka [IOK

®a3oBbIe MEPEXOIbI

https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [{OK

4.1 JIeKTpOCTATHIE 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN 3JIEKTpUYECKUi TOK. TOKH B 12 bubmuorexa [{OK

) PasIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE BpeMms 2

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu¢poBbIe
Ne ii/m P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHOe noje. IJIeKTpOMarHuTHast 1 | 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Nroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKHe U AIEeKTPOMAarHuTHBIE 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4ecKne U 3JE€KTPOMarHUTHBIE 5 | bubnmoreka [JOK
) BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubnunorexa [IOK
23 O 10 3
frKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI crieIIUaTBHOM TEOPUHN 4 | bubnmoreka [JOK
' OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41¢c97¢
Nroro no pazgeny 4
Pa3nea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OIITUKH 6 ngsj?;r?::;sigrou}ichWc
4.2 Crpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApO

bubnunorexa [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmmorexa OK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazgeny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 Obodmaiomee nosTopenne 4 ngs?;;?:é(sigg};ﬂl&%
Nroro no pazgeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTHyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o npupoe.
1 Hayunrie MeT(})II[BI HOI];)HBI.)HI/ISI 1 bubmmorexa [IOK
Y https://m.edsoo.ru/ff0c32¢2
OKPY’KaIoIIero Mupa
Ponw u mecTo ¢usuku B

) bopMHpPOBaHUH COBPEMEHHOM | bu6muoreka [IOK
Hay4YyHOU KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexanuueckoe IBM)KEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO | bubmuorexa [{OK
nBmxeHud. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoteka [JOK
JIBIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEVHOE 1 bu6nuorexa [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e¢

6 CBoOopgHoOe majieHue. Y CKopeHue | bubmuoTexa [{OK
CcBOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUXKEHHE.

7 JIBrmKeHHne MaTepUaIbHOM TOYKHU MO 1 bubmorexa LOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHocUTENnbHOCTH ["anumnes. 1 bubnunorexa [IOK




I/IHCpLII/IaJIbHLIe CHUCTCMBI OTCUCTA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. Ilpunnun

9 CyIepIo3uiuu cuil. Bropoii 3akoH Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa ast MaTepuanbHON TOYKU

10 Tpetuii 3akoH HeroToHa 11 bu6muoreka [IOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOrO TsroreHust. Cuna

11 TspkecTH. [lepBas kocMuueckas bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpennsa. Koxddunment tpeHust.

13 Cuna CEHpOTI/IBHeI({bI/Iq:I pu ,[IBI/I)P;CGHI/II/I bubmmorera LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUJAKOCTH WJIH Tase
[ToctynaTenbHoe U BpamaTeabHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. but6mmoreka [IOK
MowmeHnT cuibl. [1nedo cunsl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOTO Tesa
Nmnynbc MmaTepuanbHONU TOUYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmmnynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTuBHOe IBUKEHHE
PaGoTa 1 MOIITHOCTE CHIIEL.

16 KuneTtnueckast sHEprust MaTepruagsbHON bubnmoreka [JOK
ToukHu. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 [ToreHuunanbHas dHEprus. bu6muoteka [JOK




[TorennumansHas 3HEPrUs yupyro
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToTeHumanpHble U HEMOTEHIUAIBHbIE
cuiibl. CBA3b paboThHI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHS] MEXaHUYECKON
SHEPTUu

bubnunorexa [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HccnemoBanue cBs3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTKCHUS
PE3MHOBOT'O KIyTa

20

KontponsHas pabora o teme
«Kunemartnka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKE)

bubnunorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

bubnunorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEU
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. [llkana temneparyp




Ilenbcus

HUneansyeiii raz B MKT. OcHoBHOE

but6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeN KHHETUYECKON SHEPTUU bubnmoreka [JOK
JIB)KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas paboTa

73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpamH COCTOSHUS
Pa3peKEHHOTO ra3a»

79 N3onporiecchl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBicHNE https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 croco0n! e€ m3MmeHeHus. KoandaecTBo bubnuorexa [{OK
TEIJIOTHl U paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJI€aTbHOTO
rasa

31 Bunae! Tenonepenaun bubmmorexa [OK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEmnoThl npu bubmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHeIi mpoiecc

13 [IepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmoreka [JOK
NIPUMEHEHUE K U30ITpolieccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupoze. Bropoii 3akoH
TEPMOJUHAMUKHI

https://m.edsoo.ru/ff0c6230

[Mpunnun nevicreus u KI1 rerioBoit

but6moreka [IOK

35
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKosoruyeckue mpoodIeMbl
TEIJIO3HEPTreTUKU
13 O6o0maromuii ypok «MonexkysipHast bubnuorexa [{OK
¢uznka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KoHnTposbHast pabota 1mo Teme
39 «MonekynsipHast puznka. OCHOBBI bubmorexa [TOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpazoBaHue U KOHJCHCALHUS. bubmuoteka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAS M OTHOCHUTEIbHAS
41 BJIAJKHOCTh BO31lyxa. HachleHHbIi Bubmmorexa [IOK
e, - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnuueckue u
4 amopdHbIe Tea. AHU30TPOIHS bu6muoreka [JOK
CBOMCTB KpuCTaJLIOB. Kuakue https://m.edsoo.ru/ff0c6510
Kpuctauibl. COBpeMEHHbIE MaTepPHUAIIbI
[1naBnenue u KpUCTAIN3ALINS.
bubnunorexa [IOK
43 VYnenpHas TEIIOTA IDIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarus
bubnunorexa [IOK
44 YpaBHeHHe TeroBoro 6agaHca
P https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa Buja 3JeKTPUUECKUX

https://m.edsoo.ru/ff0c6bce




3apsiI0B

[IpoBOIHUKY, TUDIEKTPUKH 1

46 IIOJIYIIPOBOAHUKU. 3aKOH COXPaHEHHUS bubmmorexa [IOK
yrip ' p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumoperictBue 3apsiaioB. 3aKoH
47 Kyiona. ToueuHbIH 3IeKTpUUECKAH bubmmorexa [OK
Y ' R https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsok€HHOCTB AIEKTPUIECKOTO
43 nosist. [IpuHnmn cynepnosuuuu bubnmoreka [JOK
BNIEKTPUYECKUX MojeH. JInanuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 nona. ITorernman. Pa3zHocts bubmmorexa LOK
) fHadt. https://m.edsoo.ru/ff0c6f00
MIOTEHIMAIIOB
IIpoBOAHUKY U TUDIEKTPUKHU B
50 C-)JIIZ:KT OCTaTUYECKOM HOI:J)IG bubmmorexa [OK
p ' https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMKocTh. Konmencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIJIOCKOTO
52 KOHEHCcATOpa. DHEPIU 3apSKEHHOTO bubmmorexa [OK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[IpuHIMT NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBATHHOTO

anmnapara, CTpyWHOIo IpUHTepa.
DJIEKTpOCTaTUYECKAas 3alluTa.




3a3eMIIeHHE SIIEKTPOIPUOOPOB

55

DIJIEKTPUUYECKUH TOK, YCIOBHUS €0
cyuiectBoBaHus. [[oCTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarennbHOE, MapasieabHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JlaboparopHas paboTa
((I/I3y‘-IeHI/I€ CMCIHIaAHHOTI'O COCANHCHUA
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH 3JIEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 MOJTHOM (3aMKHYTOM )
aneKkTpudecko nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHMKA TOKA U
€TI0 BHYTPCHHCTO COIIPOTHUBJICHU

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblil ypok. KonTposnbHas
pabora mo Teme "DiexkTpoauHamMuka’ /
Bcepoccuiickas mpoBepodHas pabota

bubnunorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0marmuii ypok
«2nexTponuHamukay / Beepoccuiickas
nmpoBepovHas paboTa

bubnunorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas MPOBOAUMOCTb TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBHeHI/IH MCETAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOUMOCTh




DIIEKTPUYECKHUI TOK B BaKyyMe.

62 CBoliCTBa 2JIEKTPOHHBIX ITYYKOB 1
[ToynpoBoAHUKY, UX COOCTBEHHAS U

63 IpUMecHas IpoBoAuMocTs. CBOMCTBa | bu6nuorexa [IOK
p—n-nepexoaa. [loaynpoBogHUKOBbIE https://m.edsoo.ru/ff0c84ae
npubopHI
DJIEKTPUYECKUH TOK B paCTBOpax U

64 pacIiaBax 3JIEKTPOIUTOB. 1 bu6nuorexa [IOK
DNEKTPOTUTHYECKAsT JUCCOLHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

65 CaMOCTOSITeNIbHBIN U | bubnuorexa [{OK
HECAMOCTOSTENBHBIN pa3pan. MonHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DeKTpudecKre mMpuodopsl U

66 YCTPOMCTBA U X MPAKTUYECKOE 1 bu6muoreka [IOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
KoHnTposnbHast pabota mo teme

67 «QnekTpoctatuka. [locTosTHHBIN 1 bu6muoreka [IOK
3NIEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX cpeaax»

68 PesepBHblil ypok. OGoO0miaromuii ypok | bubnmoreka [JOK

o TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME
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11 KJIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tema ypoxa Bcero Kontpoabusie — Ipakrueckue fd[:;:eﬂﬂﬂ :g:)ba[:())];:fenbﬂme
padoThI padoThI pecypen
[TocTossHHBIE MATHUTHI U UX

| B3auMoOcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON UHAYKIIUU
MarauTHo€ 1oJie MPOBOHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnorexka HOK
B3aumopeiicTBre mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yuenue 1 | bubnmoreka [JOK
MarduTHOTO TOJISI KATYIIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO MOJISI Ha
IIPOBOAHMK C TokoM. Cuiia Ammnepa.

4 JlaGopaTopHnast pabora | | bubmmoreka [JOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHMWTa Ha paMKy C
TOKOM»

JleicTBuEe MarHUTHOTO MOJISI Ha

5 JBYKYLIYIOCS 3apsPKEHHYIO YacTHILY. | bubmmoreka [JOK
Cuna Jlopennia. PaGoTa cuibt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMaruuTHas UHAyKus. [loTok

6 BEKTOpa MarHUTHOU nHAykuuu. J/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM




nHnykuuu dapanes

JlaboparopHnast pabota
«HccnenoBanne sSBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOUHAYKIIWH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoiucTBa U ux
MIPUMEHEHUE: TOCTOSSHHBIE MAarHUTHI,
AIEKTPOMArHUThI, AIEKTPOIBUTaTENb,
YCKOPUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAA 1€Yb

10

O6o0maromuii ypok «MarHuTHoe
moJie. DIeKTPOMarHuTHasT WHITYKIIHAS)

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas pabora o Teme
«MarsuTtHoe noz’e.
DNeKTpoOMarHuTHasE MHYKIUSD)

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIC MEXaHUYECKUE
Kosebanus. 'apMoHnueckue
KosiebaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue s3Hepruu

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MepHrojia MaJbIX KoJIeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTU U MACChl TPy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIC

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




ANEKTPOMArHUTHBIC KOJeOaHus B
ujealbHOM KoJieOaTeTbHOM KOHTYpE.
AHanorus MexJy MeXaHM4eCKUMHU U
AIEKTPOMArHUTHBIMU KOJeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUA SHCPIrUr B UACAIIbHOM
KoJIeOaTeIbHOM KOHTYPE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaroux
KosiebaHusX. BoIHy X 1eHHbIE
MexaHuueckue kojebanus. Pezonanc.
BI:IHy)KIIeHHbIe SJICKTPOMArHuTHBIC
Kosie0aHus

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHsbIit Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIMTYHOE U
JIEHCTBYIOILEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JIIEKTPUYECKOHN SJHEPTUU

19

YCTpolCTBO M MPaKTUUECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoliepesayd

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

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynsTypa ncnonb3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU




Mexanuueckue BOJIHEI, YCJIOBHUA
pacnpoctpanenus. [lepuoa. Ckopocth

Bbubnuoreka [IOK

21
pacupoCTpaHEeHUs U JJIMHA BOJHBEL. https://m.edsoo.ru/ff0cca54
[Tonepeynslie ¥ MPOIOJIbHBIE BOJTHBI
2 3ByK. CkOpOCTh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3ByKka. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHHIE BOJHBI, UX
23 cBONcCTBA U cKopocTsh. [Ikama bubmmorexa [OK
p i https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Burue cpencts
cBs3u. Pagnosokamus
)5 KonTponbnas pabora «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMONMHENHOE PaCIIPOCTPAHEHUE
2 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [JOK
ToudeuHblil HICTOYHUK CBeTaA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [OK
p L p https://m.edsoo.ru/ff0cd4e0
M300paKEHUI B TIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
73 BHYTpeHHee oTpaxkeHue. [IpenenbHblii bubnnorexka HOK
YT'0JI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
79 Jlaboparopnas padota «M3mepeHue bubnmoreka [JOK
MMOKA3aTels MPEIIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [TocTpoenne n300pakeHuit B bubnmoreka [JOK




nuH3e. Dopmysia TOHKOM JIMH3BI.
VYBennueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccrnenoBanue CBOMCTB
M300paXEHUH B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro cBera. L{eT. Jlaboparopras
pabota «Habmonenue aucnepcuu
CBETa»
13 Wnrepdepennus creta. Judpaxims bubnmoreka [JOK
cBera. JludpakironHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02¢
3 OnTudeckue MpUOOPHI M YCTPOICTBA U
> YCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
16 KJIacCUYecKo MexaHuku. [TocTynarsl bubnunorexa [JOK
CIIeIMaIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
37 3aMe/IJIeHre BPEMEHH M COKpalleHue buGnnorexa LIOK
https://m.edsoo.ru/ff0ctad2
JUTHHBI
DHeprus U UMIYJIbC PEISATHBUCTCKON
38 yacTullbl. CBSI3b MacChl C SHEPTUEH U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonrponbHas padora «OnTHka.
39 OcHOBBI crielIMaIbHON TEOPUH bubmmorexa IOK

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf610




®oronsl. opmyna [1nanka. Sneprus

Bbu6nmuoreka [IOK

40
1 UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEI0OBAHUE Eu6 [TOK
HOIMoTeKa
41 oto3ddekra. O A T.
porospexr TIBITE! https://m.edsoo.ru/ff0cffc4
CroJieToBa
3axons! hoTodrddexra. YpaBHeHHE
. (? P P bu6mmoreka [IOK
42 DOitamTeiHa 11 poTtodrddexra.
https://m.edsoo.ru/ff0d015¢
«KpacHnas rpanuna» portosddexra
Hasnenne ceera. Onwitel I1. H.
43 JlebeneBa. XuMHYECKOE NEHCTBHUE bubmorexa LIOK
ACEA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTponucTsa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoTod71eMeHT, (HOTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agau mo reme « 3J€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnBITE
46 Pesepdopna o paccessHuro o-4actu bubmmorexa [OK
pLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [IOK
47 IT b
OCTYHATE HOpa https://m.edsoo.ru/ff0d0afa
W3nydenne u ornomenne GoTOHOB
48 i Hy;e exoe aTOMaItII co Hc()bro OBHS bubmmorexa LIOK
P pexon o 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroi. Buabpl CieKTpoB
BomnHoBEIe cBOiicTBa yacTuIl. BOTHEI
. bubmuorexa [JOK
49 ne bpoiina. KopnyckynsipHo-

BOJIHOBOM yanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JTYYCHUC

50

OTKpBITHE pATMOAKTUBHOCTH. OTBITHI

Pesepdopaa no onpeneneHuio cocrasa

PaaOaKTUBHOI'O U3JTYyYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BiusHue
PaZOaKTUBHOCTH Ha KHUBBIE
OpraHUu3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydyeHue

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
SnepHbie peakunu. S nepHbIi
peakrtop. [Ipo6iiembl, IEPCIEKTUBHI,
AKOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

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

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeTtobl HAOMIOACHUS U
PEruCTpalMK 3JIEMEHTAPHBIX YaCTHL.
Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3auMoIecTBUs. EAMHCTBO
¢bu3nvecKoil KapTHHBI MUPa»

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

55

DTarbl pa3BUTHs ACTPOHOMHUH.
[TpuknamHoe 1 MUPOBO33PEHUECKOE
3HAY€HHE aCTPOHOMHUHM. Bun
3BE31HOrO Heba. Co3Be3us, IpKUe
3BE3MbI, INIAHETHI, UX BUAUMOE
nBrokenne. ConHeyHas CUCTEMA




56

Comnnane. ConHeuHast aKTUBHOCTD.
Uctounuk sHeprun CosiHia v 3BE311

57

3BE3/bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOU
MOCJIeI0BAaTENbHOCTU. BHyTpeHHEee
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEACTABJIECHUS O MPOUCXOKIACHUU U
spomronny CoJtHIa U 3BE3

58

Muneunsiii [1yTe — Hama ['anakTuxa.
ITonoxxenne u nBuxenne CosHua B
lNanaktuke. I'anaktuku. Y€pHbie
IBIPBI B IAPAX FaTaKTHK

59

Bcenennas. Pa3Oeranue rajnakTuk.
Teopust bosbioro B3psiBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padota «1eMEeHTHI
ACTPOHOMUU U aCTPOPHUIUKIY

62

O6o6maromuii ypok. Pois ¢usuku u
ACTPOHOMHUHU B HKOHOMHUYECKOM,
TEXHOJIOTUYSCKOM, COLIMaIbHOM 1
ATHYECKOH cdepax IedaTeIbHOCTH
YeJoBeKa

63

O6o6maromuit ypok. Ponb u Mmecto
($U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Posb




¢buznueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 Pu3nyecKon
KapTHHE MHpa

O6o06maromuit ypok. Mecto
65 ¢u3nueckoil KapTUHBI MHUpa B 001IEM
psly COBPEMEHHBIX €CTECTBEHHO-

HAyYHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe nosie.

DneKTpoOMarHuTHask UHIYKIUS

PesepBublii ypok. Ontuka. OCHOBBI
67 CIIeIMaIbHON TEOPHUH
OTHOCHUTEIIbHOCTH

Pesepnniii ypok. KBantoBas ¢usuka.
68 DJIeMEHThI aCTPOHOMUH U
acTpou3uku

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MecTo (PU3UKH B
(hOopMHUpPOBaHNKM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTBHIBaTh TPAHUIIBI IPUMEHEHUS! U3YyUCHHBIX (PU3UYECKUX MOJEIEH:
MaTepuaibHas TOYKa, MHEpIUalbHas CUCTeMa OTCcuéTa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOJCINA CTPOCHMS Ia30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUHBIM OJJIICKTPUYECKUU 3apsiii — IPU PELICHUU

buznuecKux 3aaa4

10.3

Pacnio3naBate Qusnueckue sSBIEHUS (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOPUHU
CTPOCHHUS BEUIECTBA M  JJEKTPOJUHAMHMKH: pPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOJHOE MaJcHUE
TeJ, ABUXEHHE M0 OKPYXHOCTH, HMHEPLHUs, B3aUMOJECUCTBUE TEI;
mupdysusi, OpOyHOBCKOE JBHKEHHUE, CTPOCHUE JKUIKOCTEH W
TBEPABIX  TeJ, M3MEHeHHe o0BhEMa Telnm Tpu  HarpeBaHHUH
(oxJnaxkJIeHnu), TEIJIOBOE paBHOBECHE, HCIapeHue, KOHJIEHCallus,
IUIABJICHUE, KPUCTAJUIM3alMs, KUIIEHUE, BJIAXHOCTh BO31yXa,
MOBBIIIEHNE JABJIEHUS ra3a IPU €ro HarpeBaHUMU B 3aKPBITOM COCYJE,
CBSI3b MEXAYy IapaMeTpaMu COCTOSIHHS Ta3a B M30IpOIECccax;

AJIEKTPU3ALUS TEJ, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJb3ys (usnueckue
BEJIMYMHBI: KOOpPAWHATA, IyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWla, MWMIYJIbC Tejla, KHWHETUYECKas DHEprus,
MOTEHLIMAJIbHAs DJHEpPrusi, MeXaHudeckas paboTa, MexaHHUYecKas
MOIIIHOCTb; IIPHU OMUCAHUM MPABWIBHO TPAKTOBATH (PU3UYECKHUI CMBICIT
UCTOJBb3YEMBIX BEIMYUH, MX O003HAu€HHS W EIMHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOLINE JAHHYIO (PU3UUYECKYIO BEIMYMHY C APYTUMHU

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBIICHUS, UCHONB3Yys (U3MUECKHEe BEIWYHUHBL: JaBICHHUE Trasa,
TeMIIepaTypa, CpeAHss KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBW)KEHUS MOJIEKYJ, CpPEIHEKBaJAPATHYHAs CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIJIOTHI, BHYTpPEHHss OHHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JIEHCTBUS TEIUIOBOTO JIBUTaTeNs; IpU
OMUCaHUU MPaBUIIHHO TPaKTOBATh buznyeckuii CMBICIT
UCIIOb3yEMBIX BEJIMYHMH, WX O0O3HAYEHHUS M EIUHUIbI, HAXOAWUTH
(bopMyIIbl, CBSA3BIBAIOIINE TAaHHYIO (PU3NUECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnuceiBaTh M3yuYEHHBIE JJEKTPUYECKHE CBOWCTBAa BELIECTBA U
ANEKTPUYECKUE  SIBICHUs  (MPOIECCHI), HCHONB3Yys  (PU3UUECKHE
BEJINYUHBI: ANEKTPUYECKUN  3apsf, ANEKTPUUECKOE  MOJeE,
HAnpsDKEHHOCTh  TMOJIA, TMOTEHIHaJ, Pa3HOCTh IOTEHIMAJIOB; MPHU
OMHCAaHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3YEMBbIX
BEeIIMYMH, WX OOO3HAYCHHUS] ¥ €AWHUIIBI;, YyKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTHUMH

BCJIIMYNHaAMU

10.7

aHAIM3UPOBaTh (PU3MUECKHE TMPOLECCHl M  SBIEHUS, MCIOJb3Ys
(bu3UYeCcKre 3aKOHBI M MIPUHIIUIIBL: 3aKOH BCEMUPHOTO TiAroTeHus, I, 11
n III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOU JHEpIuH,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHLUI CYNEPIO3UIMHN CHUJI, TPUHIIUIT
paBHONpPABUS HMHEPLUUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHs BEILECTBA, Fa30BBIC 3aKOHBI, CBA3b
CpPEIHEH KHHETUYECKOM JHEPrUU TEIUIOBOIO [BMKEHUS MOJIEKYJI C
aOCONIOTHON TEeMIIEpaTypol, MEpBBIA 3aKOH TEPMOJMHAMUKU; 3aKOH
COXPAaHEHHUs DJJICKTPUYECKOTO 3apsaa, 3akoH Kysona, mnpm sToM
pasnuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YEeCKOe

BbIpQ)KEHUE U yCIIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHUHLUIBI JCHCTBHS MAaIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3Iuyarh YCIOBUS MX O€30MacHOTO

HCIIOJIb30BaHHUA B HOBC@I[HCBHOﬁ KU3HU

10.9

BrimonaaTe 9KCHCPUMCHTHI 110 UCCJIICTOBAHUTO (1)1/131/111601(1/1)( SIBJICHUU U
MIPOIIECCOB C MCIOJIB30BAHUEM IPSMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
sToM (opmyaupoBaTh MpobieMy (3amady) M THUIIOTE3Y Y4YEOHOTO
OKCIIEPUMEHTa,  coOMpaTh  YCTAHOBKY W3  MPEATIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (POPMYJINPOBATH BHIBOIBI

10.10

OCYIJ_IGCTBHHTB OpsAMBIC W KOCBCHHLBIC HU3MCPCHUA (1)PI3PI‘-I€CKI/IX

BEJIMYMH; MPHU ITOM BBIOMPATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HCIIOJIb30BaTh N3BCCTHBIC METOIbI OLICHKN HOI‘pGH.IHOCTCﬁ I/I3M€peHI/If/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MYSCKUMHU BEIIHYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX H3MEPEHHI; TpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl MOJYUYEHHOW 3aBHUCHMOCTHU
(bMBUYECKUX BEJIMYMH B BHJIC TaOIUIl U TpadHUKOB, eIaTh BHIBOJBI 11O

pe3yjibTaTaM UCCICA0OBAHUA

10.12

CobOmomate mpaBmiia 0€30MAacHOTO  TpyJda TMPU  MPOBEICHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEepHUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOM AEATENBHOCTU C HCIOJIb30BAHUEM

W3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYA0BaAHUS

10.13

Pemate pacuérHble 3aa4M ¢ SBHO 3aJaHHOM (pU3MUECKOW MOJEINBIO,
UCHOJb3Yyd (U3MYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMs  3aJadd  BbIOMpaThb  (U3UYECKYI0 MOJENb, BBIICIATh
¢u3nveckre BETUUUHBI U (POPMYIIbI, HEOOXOIUMBIE i €€ pelieHUs,
MIPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTD IOJYyYEHHOTO 3HAYECHUS

(hbM3UYECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTUYECKU
HEMPOTUBOPEUYUBYIO 1LIETIOUKY PACCYKIEHHUI C OMOpON Ha M3y4YEHHbIE

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTe MHpH  pelICHMM Y4E€OHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOHMCKA, CTPYKTYPHUPOBAHUSA,
MHTEpIpETallMi M MPEJICTaBICHUS y4eOHON W Hay4HO-IOIMYJISPHOM
UHpOpMaLUY, TOJYYEHHOH W3 PA3JIUYHBIX HMCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOJTy4YaeMyto HH}OpMaIHIo

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPY KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Vcnonb30BaTh TEOpeTUYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOM
KHU3HH 17151 o0ecTieyeHns: 0€301MacHOCTH MIpU 0OpalleH!H ¢ MpudopaMu
U TEXHUYECKMMHU YCTPOWCTBAMH, MJI COXPAHECHMs 3I0POBbS H

COOJIOICHHS HOPM SKOJIOTMYECKOTO TIOBEJICHHUS B OKpY Karolllel cpeie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3UYHBIX COLIMAIBHBIX pOJIeH,
IJIaHUpOBaTh  paboOTy  TpyNIbl, palOHANBHO  paclpeaeiTh
00S13aHHOCTH U IUIAHUPOBATh JEATEIBLHOCTh B HECTaHJAPTHBIX
CUTyalHUsIX, aJ€KBaTHO OIEHMBATh BKJIAJ KaXXJOTO M3 YYAaCTHHKOB

TPYIIIbI B pelIeHne paccMaTpUBaeMoil MpoOeMbl




11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero od0pa3oBaHusi

11.1

JleMOHCTpHpOBaTh Ha TMpUMepax polb U MecTo (HU3UKH B
(hOopMHUpPOBaHNKM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUH, B MPAKTUYECKON AEATEIbHOCTH

JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4uThIBaTh TPaHUIBl IPUMEHEHHSI U3YUYEHHBIX (DU3MUECKUX MOJIEICH:
TOYEYHBIN AIEKTPUUYECKUHN 3apsf, siiepHasl MOJENb aToMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO Sipa MPH peIeHUH (PU3NMIECKUX 3a71a4

11.3

Pacrio3naBate (usuueckue sBIeHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3MKU:
ANIEKTpUYEcKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIencTBUs TOKa, B3aHMOJECHCTBIE Mar"HuTOB,
ANEKTPOMArHUTHAsT WHAYKIHS, JEHCTBHE MArHUTHOTO TMOJS Ha
MPOBOAHUK C TOKOM U MABWXKYLIMICS 3apsl, 3JEKTPOMarHUTHbHIE
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeTa,
OTpaXKeHHe,  TpeloMiIeHHe, uHTepdepeHuus,  aupakuus U
MOJIIpU3allisl CBETa, AMCIEPCHUS CBeTa, (OTOAEKTpUUeckuii dhdext
(boTtordexr), cBeTOBOEC maBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas W  HCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh  M3y4Y€HHBIC CBOICTBA  BeIIECTBA  (AJIEKTPUUYECKUE,
MarHuTHbIE, ONTHUYECKUE, DJIEKTPUUECKYIO MTPOBOAMMOCTD Pa3INYHBIX
Cpel) W DJJIEKTPOMArHUTHbIC SABJICHHUS (MPOLECCHI), HUCIOIb3YS
¢bu3nyeckue BEIMUYMHBL:  AJIEKTPUUYECKMH  3apsa, cuila  TOKa,
ANIEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTUBIICHUE,
pasHocTh moteHuuanoB, D/IC, pabora Toka, MHIYKIHMS MarHUTHOTO
nonsi, cuna Awmmepa, cwia JlopeHna, WHIYKTHBHOCTb KAaTyILIKH,
SHEpPrus MIEKTPUUECKOr0 M MArHUTHOIO NOJeH, Mepuoj M 4YacToTa
KosiebaHui B KoseOaTeaIbHOM KOHTYpE, 3apsi U CHIIa TOKa B Mpolecce
FapMOHMYECKUX AJIEKTPOMAarHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHUE M ONTHYECKas CHUja JIMH3BIL, IMPU ONHUCAHUM IPABHIBHO
TPAKTOBaTb (PU3MUYECKUI CMBICI HCIOJIB3YEMBIX BEIMYUH, HX
0003HAUeHUs W EIUHMIBI, YKa3bBaThb (HOPMYJIbI, CBS3BIBAIOLINE

JTaHHYI0 (PU3HYECKYIO BETMUMHY C IPYTHMMHU BEIMUMHAMHU




11.5

OnuceiBaTh U3y4YEHHBIE KBAHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCIIOIb3YS
¢u3nyecKkue BETMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIJIHMHA
BOJHBI W 4YacTOTa CBETa, SHEPruss U HMMOyJIbCc (OTOHA, MEPUOL
nojaypacnaza, JSHEpPrus CBSI3M AaTOMHBIX sA€p; IpPU ONUCAHUHU
MPAaBIWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOJIb3yEeMbIX BEIHYUH,
ux 0003HAYCHHUS W EIUHHIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE
JaHHYI0 (U3UYECKYIO0 BETUYUHY C IPYTUMU BEIMUYUHAMH, BEIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUNHBI

11.6

AHanu3upoBath (U3MYECKHE MPOLECChl M  SBICHUS, HCIIONb3YS
¢usznyeckue 3aKOHbBI M OpuUHOUOBL:  3akoH Owma, 3aKOHBI
IIOCJIEZIOBATEIBHOTO UM MAPAJUIENbHOIO COEJUHEHMSI ITPOBOJHHKOB,
3aKkoH [[xoynsa — JleHua, 3aKkOH 3JE€KTPOMarHUTHOM WHAYKIWH, 3aKOH
MPSIMOJIMHENHOTO PACTIIPOCTPAHEHUST CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTUU, 3aKOH COXpaHEHUSs
MMIIyJIbCa, 3aKOH COXPAHEHHsS DJIJIEKTPUUYECKOrO 3apsna, 3aKOH
COXpaHEHUsI  MaccoBOro uucia, nocryiratel  bopa, 3akoH
pPagMOaKTUBHOIO pacmajna; HOpu 3TOM pa3iaudarb CJIOBECHYIO
(bOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIIOBHS

(TpaHuIIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITB HAIpaBJICHUC BCKTOpa HWHAYKIHWU MArHUTHOTO IIOJIA

MPOBOJHMKA C TOKOM, CHJIbI AMriepa v cuibl JIopeHna

11.8

CTpOI/ITB 1 OIIKMChIBATb I/I306pa)K€HI/IC, cOo31aBacMoO€  INIJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BBIMOTHATE SKCIEPUMEHTSHI 110 HUCCIIEA0BAHNIO (GU3NYECKUX SBICHUH U
MPOLIECCOB C HUCIIOJIB30BAaHUEM TPSAMBIX M KOCBEHHBIX W3MEPEHHH; MpH
3ToM (GopMyIHpOBaTh NpodieMy (3a7ady) M THIOTE3y Y4eOHOro
SKCHEpUMEHTa,  COOMpaThb  YCTAaHOBKY M3  HPEIJIOKEHHOTO

000py10BaHUsl, IPOBOAUTH OTBIT U (POPMYIHUPOBATH BHIBOBI

11.10

OcymecTBiATh TpsIMBIE W KOCBEHHBIC W3MEPEHHS (PUIUIECKHX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIb30BaTh U3BECTHBIC METOJbI OLICHKHN l'IOl"p@H.IHOCTeI\/'I HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C HCIOJIb30BAHUEM
NpPSAMBIX ~ M3MEPEHUH; IMpU ITOM KOHCTPYUPOBAThb YCTAHOBKY,
(buKcupoBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJE TaOIMIl U TpaUKOB, J1eaTh BEIBOJBI 110 Pe3yIbTaTaM

HucciacaoBaHus

11.12

CoOmromate mpaBmia 0e30mMacHOro0 TpyJda TpU  MPOBEICHUHU




UCCIICIOBAaHUN B paMKax Yy4YeOHOro »HKCIepUMEHTa, Yy4eOHO-
UCCIEA0BATENbCKON U IPOEKTHOM AEATEIbHOCTH C MCIOJb30BAaHUEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00PaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbIO,
UCHOJb3Yyd (U3MYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMs  3aJadd  BbIOMpaThb  (U3UYECKYI0 MOJENb, BBIICIATh
¢usnueckre BETUUUHBI U (POPMYIIBI, HEOOXOIUMBIE il €€ pelieHHs,
MPOBOJUTH PACUYETHI U OLEHUBATH PEATBHOCTD IOJYyYEHHOTO 3HAUYECHUS

(hbM3UYECKON BETMYUHBI

11.14

Pemarp ~ kauecTBeHHBIE  3ajJauu: BBICTpaWBaTh  JIOTUYECKU
HEMPOTUBOPEUYUBYIO 1LIETIOUKY PACCYKIEHHUI ¢ OMOpOod Ha M3y4YEHHbIE

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA

11.15

Hcnonb3oBaTe MHpH  pelICHWH Y4E€OHBIX 3aJad  COBPEMEHHbIE
MHPOPMAIIMOHHBIE TEXHOJIOTUU ISl TOHMCKA, CTPYKTYPHUPOBAHUSA,
MHTEpPHpETAlMd M MPEJCTaBICHUS y4eOHON W Hay4HO-IOIMYJISIPHOMN
UH(pOpMaLUY, NOIYYEHHOH W3 PA3IUYHBIX HMCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOJTy4YaeMyto HH}OpMaIHIo

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAalINH, NMPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBHsS WX O€30MacHOr0 HMCHOJb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTH TIpUMEpPBI BKJIAJa POCCUHCKUX MU 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
KU3HH 11 oOecrieueHns 6€30macHOCTH Ipu OOpaIeHUH ¢ MpUOopaMu
U TEXHUYECKUMH YCTPOWCTBAMHU, MJII COXpPAHEHHsI 3I0POBbSI H

COOJIIOICHHUST HOPM 3KOJIOTMYECKOT0 TIOBEICHUS B OKpY KaloIlIel cpesie

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboTy  TPYNIbBI,  palMOHAIBHO  PACHpPENENsATh
O0SI3aHHOCTM M IUIAHUPOBATh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJCKBATHO OLEHUBAThb BKJIAJ KaXI0ro U3 Yy4YaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBAEMOil TPoOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon
pazneia

Kox npoBepsiemoro
3JieMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

OU3NKA 1 METOIBI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupoae. Hayunsle
METOJIbl NTO3HAHUS OKpYyXKaromero Mupa. Pons
JKCIIEPUMEHTa M  TEOPUHM B  IIPOLECCE

MO3HAHUS NPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanne (GU3HUECKUX SBICHUHA |
npoueccoB. Hayunble runore3sl. @usnyeckue
3aKOHBl U TEOpUH. ['paHMIIBI NPUMEHUMOCTH
buzHYECKUX 3aKOHOB. [Mpunuun
cootBercTBUs. Poiab u Mecto ¢usuku B
(dbopMupoBaHUH COBPEMEHHOM Hay4YHOU
KapTHHBI Mupa, B MPAKTUYECKOU

eITeIbHOCTHU JII0ICH

MEXAHHUKA

#HPari#KMHEMATHKA

2.1.1

Mexannueckoe aBrkeHue. OTHOCUTEILHOCTD
MexaHnyeckoro aBrmkeHusa. Cucrema oTcuéra.

TpaexkTopus

2.1

[lepemenienue, CKOpOCTh (CpedHsis CKOPOCTH,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX TMPOEKIUH Ha OCHU
CUCTEMBI KOOpJMHAT. Cnoxenue

MEePEMEICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JABIKCHUE. ['paduxu
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUs, IIyTH u [IEPEMEILICHUS

MaTepuaIbHOU TOUKH OT BpEMEHU




CBobOogHOE TazieHne. Y CKopeHrue CBOOOHOTO

MmajeHust

KpuBonuneiinHoe nBuxkeHue. PaBHOMepHOE
ABHUKCHUC MaTepHaHBHOfI TOYKHN 110
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMUTENLHOE YCKOPEHUE

TexHuueckue YCTpPOMCTBA: CIIUJIOMETP,
ABUXKCHUC CHApAAOB, HCHIHBIC W PCMCHHBLIC

nepeIayn

[IpakTnueckue paboTHL. N3mepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOILICHUSI MEXIY MyTSIMH, MPOHIEHHBIMU
TEIOM  3a  TOCJIEIOBAaTEIbHbIE  paBHbIE
MIPOMEXYTKH BPEMEHH MPHU PaBHOYCKOPEHHOM
JNBIKEHUU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hyt0. 3ydeHue ABMKEHHS IIapuKa B BSI3KOM
KUOKOCTHU. I/IsyquHe JABUXXCHUA TCIAa,

OpOIIICHHOTO TOPU30HTAIBHO

2.2

#HPartH#IMHAMUKA

2.2.1

[TpunIIMn OTHOCHUTEJILHOCTH T"amunes.
[TepBriii 3akoH HproroHa. HMHepunaibHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

223

Bropoii 3akon HploToHa s MaTtepuaibHOMN
TOYKM B HWHEPUHUAIBHOM cucTteMe OTcuéra
(UCO). Tperuit 3akon HeloToHa mnsa

MaTCpHaJIbHBIX TOUCK

22.4

3aKkoH BCEMHUPHOro TsroreHus. Cumna TsSKEeCTH.

[TepBast kocmuyeckasi ckopoctb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs

CKOJIB>XKCHHUA n CHJIa TPCHUMA IIOKO.

Koaddunuent tpenus. Cuna conpoTUBICHUS




IpUu ABUIKCHUU TECJIAa B ) KUAKOCTH HUJIN T'a3C

2.2.7

HOCTyHaTeHLHOG 1 BpPaIaTCJIbHOC IABUKCHUC

a0COJIOTHO TBEPAOTO TeJa

2238

MOMEHT CUJIBI OTHOCUTEIBHO OCH BPAILICHMUS.
[Inedo cuibl. YciioBUs paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOWCTBA:  MOAIIMITHUKH,

ABHUKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTudeckue paboTel. V3ydeHne TBUKCHHS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH IOJ]
IEUCTBUEM HECKOJNBKUX cuil. HcciemoBaHue
3aBUCUMOCTH CWJI YNPYTOCTH, BO3HUKAIOIIUX
B AeGopMUpyeMON TPYKHHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX jAeopmarmm.
HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIIICTO OCh BpalllCHUSA

23

###PariH###3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynec MaTepUanbHOM TOYKH, CUCTEMBI

2.3.1 MaTepUAIbHBIX TOYeK. MMIynbCc CHIbl U
M3MEHEHUE UMITyJIbCca TeJla
539 3akoH coxpaHeHus wummyiasca B HCO.
o PeakTuBHOE IBUXKECHUE
233 PaboTa cutbr
234 MonIHOCTh CHIIBI
535 Kunernueckast sHeprust MaTepuaibHOM TOUKH.
o TeopeMa 0 KHHETUYECKOUN YHEPTUH
[TorenmmansHast sHeprud. [loTeHnmanbHas
36 SHEprUst YIpyro nehopMUPOBAHHON
o npyxuHbl. [loTeHuumanbHas >SHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
[loTeHuumanbHble ¥ HEMOTEHIMATIbHBIE CHIIBI.
537 CBsi3p  pabOThl HEMOTEHLHUATbHBIX CHUJ C

N3MCHCHUCM MEXaHH4YeCKOM OHECPIrun

CHUCTEMBI TECII. 3akoH COXpaHCHUA




MEXaHUYECKON YHEPrUuu

2.3.8 VYnupyrue u Heynpyrue CTOIKHOBEHUS
3.9 TexHudeckue yCTpPOWCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBIN MACTOJIET
[Ipaktuueckne pabotel. HM3ydeHue CBs3H
53,10 CKOpPOCTEM Tel IpU HEyImpyrom yzape.

UccnenoBanme cBs3M  pabOTBI  CHJIBI €

U3MEHEHHEM MEXaHHMYECKOM SHECPruu TCjia

MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOU TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHHUSI MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. bpoyHoBckoe
newkenne. [{uddysus. Xapakrep ABUKEHUS U

B33.HMO,Z[€I>'ICTBI/ISI qacCTull BEUICCTBA

Mogenu CTpoeHMsT Ta30B, KUIAKOCTEH W
TBEPABIX Tel U  OOBSCHEHUE  CBOMCTB

BEIIIECTBA HA OCHOBE ITUX MOJENeH

Macca wmonekyn. KommuectBo —BemecTsa.

[TocrosnHas ABoraapo

TemnoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopens  uaeanpbHOro  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJIAPHO-KMHETUYECKOU

TECOpHUHN NACAIIBHOI'O ra3a

AOGcoiroTHasl TeMIiepaTypa Kak Mepa CpeIHen
KHHETUYECKOU OHCPIUU TCIJIOBOT'O ABUIKCHUS

yactuil raza. [lIkana temneparyp KenbBuna

VpaBuenue Kimanelipona — MeHneneesa.

3akoH /lampToHA

["azoBbIe 3aK0HBI. M30mporiecchl B UAEaTbHOM
ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BEIECTBA:

U30TEpMa, U30X0pa, n300apa

Texnuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp




3.1.10

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3/yXa B KJacCHOM komHare. MccnegoBanue
3aBUCUMOCTH MEXJy ITapaMeTpaMH COCTOSIHUS

pa3pexeHHOTO ra3a

32

OCHOBbI TEPMOJIMHAMMKNA

3.2.1

TepMoauHamuyeckass cucrtema. BHyTpeHHssS
OHEPIruUid TepMOHHHaMquCKOﬁ CUCTEMbI U

CIIOCOOKBI €€ N3MEHEHUS

322

KonnyectBo TemnoTel u pabota. BHyTpeHHss1

SHEPIuUs OAHOATOMHOI'O NUACAJIIBHOT'O Ir'a3a

323

Bunel Temionepenauu: TENIONPOBOJHOCT,
KOHBEKIIMS, M3JIydyeHHE. TermtoéMKOCTh Tena.
VYnenpHas TEIUIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOTICpEaaUC

324

IlepBbiit 3aK0H TepmoauHaMuKu. [IpuMenenue
IIEPBOTO 3aKOHA TEPMOJUHAMUKHU K
u3onpoueccam. I'paduueckass HHTEpIpeTaLus

paboThI Ta3a

3.2.5

TemnoBble mamuHbl. [IpuHUIUNBL HECTBUS
TeruIoBbIX MamwH. [IpeoOpa3oBanHus SHEPrUn
B TemwioBbiX MammHaxX. KoaddumueHt
nojesHoro  gedcreus  (mamee —  KILM)

terioBoit mamuHbl. [{ukn Kapuo u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporieccoB B MIPUPOJIE.
Tennosrie JBUTATEIH. DKOJIOTHYECKHE

poOIEMBI TETUIOHEPTETHKU

3.2.7

Texnuueckue YCTPOWCTBA: JBUTaTelb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJOAUJIbHUK, KOHAUITUOHCD

3.2.8

[IpakTuueckue padbotel. M3mMepenue yaenpHOM

TEIUIOEMKOCTH

33

###Par####AI'PEI’ATHBIE COCTOSHUA BELIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u KoHIeHcalms. Vicnapenue
" KUTICHHE. VY nenbHast TEII0Ta
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

332

AOcCoNIOTHAasE W OTHOCHTEIbHASA BIAXXHOCTh

BOo3ayxa. HacellenHslil nap

3.33

Teépmoe  Teno. Kpucrannuueckue 51
amopdHBIE Tenma. AHH30TPONHS  CBOMCTB
KPUCTAJLJIOB. Kunkue KPUCTAJUIBI.

CoBpeMeHHbIE MaTEpHUATbI

334

[InaBnenne u Kpuctaymzauus. Y aeiabHas

teruioTa TiaBneHus. CyOomumanmst

335

YpaBHEHHE TEIIOBOTO OamaHca

3.3.6

TexHuueckne YCTpPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
MOJTy4EeHUs COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTHUHN

3.3.7

[IpakTnueckue paboThI. H3mepenue

BJIQXKHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

###Par##OJIEKTPOCTATHUKA

4.1.1

DnekTpu3anus Tejl. DJIeKTpuueckui 3apsia. JIBa

BU A SJICKTPUYCCKHUX 3apsi10B

[TpoBoaHMKH, JTUDJICKTPUKH u

IIOJIYIIPOBOAHUKHU

413

3aKOH COXpaHEeHHUs AIEKTPUYECKOrO 3apsia

4.14

B3aumonerictBue 3apsnoB. 3akoH Kynona

DnexTpuueckoe noJie. HanpsxéHnocts
AIEKTPUYECKOTO TOJIAL. [IpuHnMn
cynepno3uiuu.  JIMHUM  HanpsHKEHHOCTH

SJICKTPHUYCCKOI'0O I10JIA

PaGora cwmim  2NEKTPOCTATHYECKOTO  TOJIS.

IloTrenuuan. Pa3HoCcTh NOTEHIINAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IOCTOAHHOM




SJICKTPHUYCCKOM IIOJIC. I[I/IBJIGKTpI/I‘-IeCKaH

IIPOHUIIAEMOCTD
DIIEKTPOEMKOCTb. Konpgencarop.
4.1.8 ONEeKTPOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHACHCATOpa
TexHuueckne  yCTpPOMCTBA:  AJIEKTPOCKOI,
419 NIEKTPOMETP, AIIEKTPOCTATUYECKAsl 3alluTa,
o 3a3eMJIEHHE 3JIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
41,10 [IpakTnueckue paboThI. N3mepenune

AIIEKTPOEMKOCTH KOHJICHCATOPa

4.2

H#Par###TIOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B

PA3JIMYHBLIX CPEJAX

VcaoBus CymIeCTBOBaHUA IIOCTOSIHHOI'O

421 3NEeKTpUYecKoro Toka. Mcrtounuku toka. Cumna
ToKa. [IoCTOSIHHBIN TOK
42.2 Hanpsioxenune. 3akon OMa 1151 yyacTka Henu
Y DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBHOE
o COMPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHoOe, napajieNbHoe,
o CMEIlIaHHOE COeTMHEHNE IPOBOIHHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jkoyist
4.2.5
— Jlenua
4.2.6 MOUIHOCTD 3JIEKTPUYECKOTO TOKA
anekTpoaBwkymas cuina (manee — IJC) wm
427 BHYTpPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA.
o 3akon Oma I MOTHOW  (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3ambikaHue
DneKTpoHHAas MPOBOIUMOCTD TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTHUBJICHHUS
o METaJIOB oT TEMIIePaTypBhl.
CBepXnpoBOAMMOCTh
Y DJIeKTpUYECKU TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB




4.2.10

[MonmynpoBonnuku. CoOCTBEHHAs M TPUMECHAs!
MPOBOJUMOCTh MOJIYIIPOBOJHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKUH  TOK B DJIEKTPOJIUTAX.
DneKTpoIuTHYECKast JMCCOLMaLus.

DneKTpoan3

4.2.12

DNeKTpUYECKUit TOK B rasax.
CaMOCTOATEIIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. Paznuunble TUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIiepMmeTp,
BOJBTMETP, pEoCTar, MCTOYHUKU  TOKa,
AJIEKTpOHArpeBaTe/bHbIe puoOOoPHI,
3JIEKTPOOCBETUTENILHBIE IPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBII IO/,
TEPMUCTOPHI u (bOoTOpE3UCTOPHI,

MOJTYTIPOBOTHUKOBBIN THO/, TajbBaHUKA

4.2.14

IIpaxTrueckue paboThI. N3yuenue
CMEIIaHHOTO COEAVMHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €rO
BHYTpPEHHEro conportusieHus. Habmonenue

3JIEKTPOIH3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIeMEeHTAa

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS

4

SJIEKTPOAMHAMUKA

##HPar#M AT HUTHOE I10OJIE. DJIEKTPOMATI'HUTHA A MH/IY KA

43.1

IlocTosiHHEIE Mar"uThel. B3amMmoneiicTBue

IIOCTOSAHHBIX MarHuTOB

4.3

4.3.2

MaruutHoe mone. BekTop MarHuTHOU
uHaykuud.  [lpuHnun — cyneprno3uiuu.
Jluanmm marauTHOM wuHAyKuuu. Kaptuna

JIMHUM  MarHATHOM  WHAYKUMH  TIOJIS




IIOCTOSAHHBIX MarHuTOB

MarsnutHOEe 10JIE TPOBOAHUKA C TOKOM.
Kaptuna nuHHME 1O JJIMHHOTO MPSIMOTO

IMPpOBOAHUWKA W 3aMKHYTOI'O KOJIBLCBOI'O

433 NIPOBOJIHHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeicTsue NpoBOAHUKOB C
TOKOM
434 Cuita AMniepa, €€ MOJlyJib U HAIIPABJICHHE
Cuna JlopeHiia, €€ MOyJib U HalpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULbl B
4.3:5 OJTHOPOJHOM MAarHUTHOM mone. Pa6ota
cuiel JIopeHna
436 SIBIIeHUE DNEKTPOMArHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MarHUTHOM MHIYKITUU
OJIC nHaykuu. 3aKOH 3JIeKTPOMarHuTHOM
4.3.8 nHaykuun dapanes
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIMA B MPOBOJHHKE, IBUKYIIEMCS
439 MOCTYMATEJIbHO B OJJHOPOJAHOM MarHUTHOM
moJsie
4.3.10 [IpaBuio Jlenia
NHayKTUBHOCTH. SIBI€HUE CaMOMHAYKIIWH.
4311 O/JC camouHayKuu
DHeprusi MarHUTHOTO TIOJNS KAaTyHIKH C
43.12
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TOJIe
TexHuyeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAar"uThI, AIIEKTPOMArHUThI,
4.3.14
AJIEKTPOABUTATEb, YCKOPHUTETH
3JIEMEHTAPHBIX YaCTHUIl, UHTYKIIMOHHAS [1€Yb
[IpakTnueckue paboTHI. N3yuenue
4315 MarHUTHOTO TOJS KaTyIIKd C TOKOM.

Uccnenosanne OelCTBUS IOCTOSHHOIO

Mar"HuTa Ha paMKy ¢ TokoM. MccrnenoBanue




SIBJICHUS 3JICKTpOMaAr HUTHOM HHAYKOWUN

KOJIEBAHUMA 1 BOJIHBI

5.1

##HHPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenprast cuctrema. CBoOoaHbIe
koneOanus. [apmoHuueckue KoseOaHwUs.
[lepuon, wactora, amrmumtyga u (dasa

KoJiIeOanuii

[IpyxuHHBI MasTHUK. MaTeMaTU4eCKU

MasATHHUK

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHUM.
Kunematuueckoe u JMHAMHAYECKOE

OITMCaHKE KO0JIe0ATEILHOTO JBUXKCHUA

[IpeBpaiienue SHEPruu npu
rapMOHHYECKUX KOJICOAHUSX. Cas3b
aAMILTATY b KoJIeOaHuii HUCXOIHOUN
BEJIMYMHBI C aMIUIMTyJaMHU KoJieOaHu# e

CKOpPOCTH M YCKOPECHHS

KoneGatenpupiii  koHTYp.  CBOOOIHBIE
SJICKTPOMArHuTHBIC KOHCGaHI/IH B
UACaJbHOM  KOJIEOATEIBHOM  KOHTYpe.
Amnanorus MCKIAY MECXaHUYCCKUMU u
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

3aKkoH COXPAHCHUSA DHCPIrUr B HJICAJIBHOM

KoJieOaTeIbHOM KOHTYPE

BoinyxeHHbIE MEXaHUYECKue KosieOaHusl.
Pe3onanc. Pe3onanchas KpHBas.
BLIHy)KIIeHHBIe SJICKTPOMArHUTHBIC

KOJIeOaHUs.

[lepemennbiii  TOK.  CHHYCOUIATBHBIN

[IEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOTO TOKa.
AMIUTMTYHOE W JEUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

Tpanchopmarop. [IpousBoacTso, mepempaya
U MOTpeOJeHHEe 3JIEKTPUUYECKONH SHEPIUU.
DKOJIOTUUECKUE PUCKU TPHU MPOU3BOJCTBE
AJIEKTPUYECKON SHEPIrUU. Kynbrypa
HUCITOJIBb30BaHUA SJICKTPOSHCPTHUHN B

MOBCEIHEBHOMN KU3HU

5.1.11

TexHuveckne ycTpoiicTBa: cericMorpad,
AIEKTPUYECKUI 3BOHOK, JINHUU

aJIeKTpoIepesayd

5.1.12

[Ipaktuueckue pabotel. ccnemoBanue
3aBHCHMOCTH TEpHOJa MajblX KoJeOaHUit
rpy3a Ha HUTH OT JJIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMeHHOIo TOKa B
ey U3 TOCJIEeI0BAaTEIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpa

5.2

#HHPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBUS
pactipoctpanenus. Ilepuwon.  CkopocThb
pacnpocTpaHeHUs] W JJMHA  BOJIHBL

Honepequle 1 NpOJO0JIbHBIC BOJITHBI

522

#H#HPar#t# Nutepdepenuus n audpaxius

MEXaHUYCCKUX BOJH

523

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTB 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHuTHHIE  BOJHBL. Y CIIOBHS
U3Iy4ECHUS  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opueHranus Bekropos E, B u v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  DJIGKTPOMAarHMTHBIX  BOJIH:
OTpaXXCHUC, MNPCIOMIICHUC, MOJApU3aluAd,
mudpaknusi, wuHTephepeHiusa. CKOpPOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana AJIEKTPOMArHUTHBIX BOJIH.
HpI/IMeHeHI/Ie 9JICKTPOMATrHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

HpI/IHLII/IHBI pa,Z[I/IOCBSIE}I/I U TCIICBUIACHUS.
Pagnomoxanusi. DIIEKTPOMarHuTHOE

3arps3HEHUE OKPYIKAIOIIEH CpeIbl

52.8

TexHudeckue yCTpOMCTBA: MY3BIKAIbHBIC
UHCTPYMEHTBHI, yJIBTPa3ByKOBas
IUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEIEBU30D,

anTenHa, tenedon, CBU-neuyn

53

##HPari#HH#OII TUKA

5.3.1

[IpssMosIMHETHOE PacHpOCTPaHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyu cBeta

532

OtpaxkeHre cBeTa. 3aKOHBI OTPaKEHUS
cera. [loctpoeHne n300pakeHU B IIOCKOM

3epKajie

533

Ilpenomnenne cBera. 3akOHBI IPETOMIICHUS
CBeTa. AGCOMOTHBIN NoKa3aTeb

MMpCIOMJIICHUA

534

Iomxoe BHYTPEHHEE OTpaKEHUE.
[IpenenbHblid yroy MOJHOIO BHYTPEHHETO

OTpaXKEHUS

535

Hucnepcust cBera. ClOXHBIM  CcOCTaB

Oenoro ceera. Llser

53.6

Cobuparolue ¥ pacceuBarolIve JIMH3BI.
Tonkas nuH3a. POKYCHOE pPACCTOSHUE H
onTHYecKas  CWwiIa  TOHKOM  JIMH3BI.
[Toctpoenne n300pakeHnil B COOMpPArOIINX
N pacceMBalIIMX JuH3aXx. Popmyna
TOHKOW JWH3BI. YBEIWYEHHE, JaBacMoe

JIMH30U

5.3.7

IIpenensl NpUMEHUMOCTH I'€OMETPUYECKOU

OIITHKHU

53.8

WNutepdepentius  cBera.  KorepenTHbie
MCTOYHHUKH. YcnoBus HaOJIOICHUS
MaKCHMYyMOB u MUHUMYMOB B

UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(l)aSHLIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmus  cera.  JudpakuuonHas

peméTka. YcimoBue HAOMIONCHUS TJIABHBIX

5.3.9 MaKCUMYyMOB npu HaJeHun
MOHOXpPOMaTHYECKOTO cBeTa Ha
IU(PPaKIUOHHYIO PEIIETKY
5.3.10 [Monsipusanus ceera
TexHudeckue yCTpOMCTBA: OYKM, JyIia,
doToanmapar, NPOEKLUHWOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, T paKMOHHAs pemeérka,
TOJISIPOU T
[IpakTuueckue paboTHL. N3mepenue
5312 nokasatenst npenomieHus. VMccnenoBanue

CBOMCTB  W300pakeHHMH B  JIMH3aX.

Habnronenue nucnepcun cBeta

BJIEMEHTAI CITELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel OPUMEHMMOCTH KJIACCHUECKOMN
MEXaHUKH. [TocTtynatet TEOPUH
OTHOCHUTEJILHOCTH: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENbHOCTH DUHINTEHHA

6.2

OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH.
3ameqyieHMEe BPEMEHH U COKpallleHue

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsA3bp Macchl C JPHEPrUEHd U HMMITYJIHCOM
CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CBOOOTHOM Y4aCTHUIIBI

KBAHTOBA ®U3UKA

7.1

##Par### O JIEMEHTBI KBAHTOBOM OITUKU

7.1.1

®otonsl. Popmyna [1nanka cBs3M SHEPrUU
doroHa ¢ ero uyacToToW. OHeprus u

UMITYJIC (hOTOHA




OTtkpseiTHEe U uccuenoBanne Gorodddexra.
OIEBITEI AT. CroineToBa. 3aKOHEI

dorordpdexra

YpaBHeHue DHUHIITENRHA IS
dboTtorddekra. «Kpacnas TPaHUIIA

dorordpdexra

7.1.4

Hasnenue ceeta. Onbitel [1.H. JIlebenena

7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHu4yeckue yCTpOMCTBa: (OTORIEMEHT,
dboTomaTymk, COJIHEYHAas Oartapes,

CBETOOHNO

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OnBITE
Pesepdopa no uccinenoBaHUIO CTPOCHHS

aTomMa. HnaHeTapHa;I MOACJIb aTOMa

7.2.2

[Toctynater Bbopa. Nznydenue u
norjomieHue  (HOTOHOB TMPH  TEPEeXoje
aToMa C OJHOrO YpOBHS DJHEPIHMM Ha
npyroi. Buasl cnektpoB. CHekTp ypoBHEH

SHEPTUU aToMa BOJIOPO/Ia

7.2.3

BonHoBEIE cBo¥icTBa 4acTHll. BOJHBI 1€
bporins. KopnyckynsipHo-BoIHOBOM
nyanu3Mm. Jludpakius IIEKTPOHOB Ha

KpHUCTaJIJIax

7.2.4

CroHTaHHOE€ M BBIHYKACHHOC H3JTYYCHHUC.

YCTpoiCTBO M IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHUuecKue yCTPOMCTBA: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), ja3ep, KBaHTOBBIN

KOMITbIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmionenue

JIMHENYaTOrO CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl HAOMIONEHUS W  PETUCTPAINH

SJICMCHTAPHBIX YaCTHUIL]




7.3.2

OTkpbITHE  PAAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mno ompeneneHuio cocraBa
panuoakTuBHOTO w3nmydeHus. (CBoiicTBa
anb(da-, 6eTa-, ramMmma-u3ydeHus. BrivsHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  TPOTOHAa W HEUTpOHA.
Hyxnonnas monens sigpa ['eiizenbepra —
WBanenko. 3apsan siipa. MaccoBoe 4mciio

sapa. M3oTomnsl

7.3.4

Anbda-pacna. DNeKTPOHHBII "
NMO3UTPOHHBIA  OeTa-pacnman.  ['amma-
U3JTy4YCHHE. 3aKkOH  paJMOAKTHBHOTO

pacnaga

7.3.5

OHepruss CBA3M HYKJIOHOB B  sJIpe.

Anepusie cunbl. Jledekt Macchl sapa

7.3.6

SAnepuble peakuuu. JleneHwe U CHHTE3

sanep

7.3.7

SnepHsiit peaxkTop. TepmosinepHbIi
cunre3. [IpoGieMbl ¥  HEPCHEKTHBBHI
SIICPHOM  DHEPreTHKU.  DKOJOTMYECKHE

ACIIEKTHI S EPHOU SHEPIETUKHU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
MO3UTPOHA. @DyHaaMeHTaIbHbIE

B3aUMOJICHCTBUS

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, SACpHBIM peakTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckne pabotel. HccnemoBanue
TPEKOB YaCTHI] (1o TOTOBBIM

¢dororpadusm)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Besnus, spKue

3Bé3I[BI, IJ1aHCThI, X BUAUMOC IBUXKCHUC

8.2

Comnueunas cucreMa. IlmaHeTsl 3eMHOI




T'pYyIIIBI. IImaHeThI-ruranThl u Hux
CIIYTHUKH, KAapJHWKOBBIC ILIIAHCTHI. Marjsrie

Tena CoJTHEYHOH CUCTEMBI

8.3

Connne, ¢ortochepa u  armocdepa.

CoHeuHast akTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3BI, WX OCHOBHBIC XapPaKTEPUCTHKH:
Macca, CBETUMOCTh, PaJNycC, TeMIIEparypa,
170'¢ B3alMOCBSI3b. Huarpamma
«CTIEKTPAJIBHBIA ~ KJIACC — CBETUMOCTBY.
3BE3abpI  IVIABHOM  MOCJIENOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS

3BE37] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

H##HPar###BuyTpenHee cTpoeHue  3BE3.
CoBpeMeHHBIE MIPE/ICTaBICHHS 0
MPOUCXOXKACHUN W 3BOJIFOIIUH COJIHL[a )41

3BE3. DTankl )KU3HU 3BE3]

8.7

Mineunbiii  Ilyte — Hama [Manakruka.
CrnupanbHas cTpykrypa  l'amaktuky,
pacnpeznenenue 3BE3N, Tra3a U IBUIM.
[Tonoxenne wu nBwxenne ConHma B
lamaktuke. Ilmockas wu  chepuyeckas

noacucteMsl [ amakTukKu

8.8

Tuner ramaktuk. Pagmoranaktuku U

KBa3apbl. UEpHBIE IBIPHI B Apax TaJakTUK

8.9

Bcenennas.  Pacmmupenue  BceneHHOM.
3akon XaOOma. Pas0eranme ramsakTHK.
Bo3pact u pamuyc BcenenHoit, teopus
bonpmoro B3peiBa. Mogens  «ropsueu

Bcenennoi». PenukroBoe nsinyueHne

8.10

MacmrabHass ~ cTpykTypa  Bcenennoi.
Meraranaktuka. Hepeménnbsie npoGiemsbl

aCTPOHOMHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Guzuka. 10 knacc. Mskuies I'. 4., byxosies b.b., Corckuiit H.H.; non
penakiueit [TapdpentreBoit H.A. AxuronepHoe o61miectBo «M3narenbcTBo
«IIpocsemieHue»

» ®uzuka. 11 knacc. Mskuies I'.4., byxosues b.b., Hapyrun B.M.;

nox penakuueit [lappentoeBoit H.A. AkiimonepHoe oOmiectBo «M3aaTenscTBO
«IIpocsemieHue

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
®dusuka (06a30BbIi/yrayOneHHbIl ypoBeHb). Peamuszamms tpeboBanuit PI'OC
cpemHero oOmero o0pa3oBaHus : METOAMYECKOe mocooue s yuutens / [A. A.

Axyra u gp.] ; Hayu. penakrop M. B. CemenoB. — M.: ®I'BHY «MHcTUTYT
CTpaTeruu pa3Butus oopaszoBanus», 2023. — 114 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET
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