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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepasbHoll paboyeil mporpaMMbl BOCHUTAHUS HU
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3ysbTaTaM O0y4YeHHs, a TaK¥Ke
YUUTHIBAET HEOOXOAMMOCTh peaju3allud MEXIPEIMETHbIX CBS3ed (QPU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e U3ydeHus (U3MKU Ha YPOBHE CpEIHEro oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOGHMS Kypca (U3UKUA: JUYHOCTHBIE, METaIlpeIMETHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKH Ha 6a30BOM YPOBHE, B

TOM YHMCJIE IPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka O Hambojee OOMMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3zHOO00pa3HBIX TEXHOJIOTUH B chepe IHEPreTHUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(¢u3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATh HAYYHBI METOJ
MO3HAHUS [IPU BBINOJHEHUU UMU YYEOHBIX UCCIIETOBAHMIA.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeiHEero o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHAX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEeAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOAE, FPAaHULIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BaAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIiecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3fesia Kypca, TaK U HUHTErpupys 3HAHUS U3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyrouue BblOOpa (U3MYECKON MoJenu sl CUTyallud MpPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHMHETa MpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanuoHHOe 00opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHbBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTPEMJICHHA OOYy4YaloIUXCs K HaydYHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKJIIOYAas MEXaHHMKY, MOJEKYJSIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs pPa3IMYHbIX 3aJad C SBHO 3aJlaHHOMN
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOUTYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUU JJIsl Pa3BUTUSL YMEHUN MPOEKTHO-UCCIIE0BATEIBCKOMH,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1Mo (QU3MKE TepedeHb Ja0OpaTOPHBIX H
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupone. Haydnble MeTOAbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHMU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)keHue nepeMenIeHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe neuxenue. JBrmkeHne MaTtepuaibHOM TOYKH MO OKPY>KHOCTHU
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHASI CKOPOCTb.
ITepuon m wactora oopameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHU4Yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIAOMETP,
JIBUKCHUE CHAPAJIOB, LICITHBIC U PEMEHHBIC TIEpEIayHn.

Jlemoncmpayuu

Moaenb CUCTEMBbI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Teq B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue nBwkeHusl Tena, OPOIIEHHOTO TOA YIJIOM K TOPHU30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuma Tsbkectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Tela B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOJALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC Cunbl M U3MEHEHUE UMIYJIbCAa TeEla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NIPYKUHBIL. [loTeHIIMaNbHAs YDHEPTUsl TeJla BOJIU3HU MOBEPXHOCTH
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHI[MAJbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne ycTpoMCTBA M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPJIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana Temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU HJACaIbHOrO raza. AOCOJIOTHas TemIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBlIeHHE H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU PY3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoouHaMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y IEIbHAS TEIIOEMKOCTH BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpatumMocTh MpoLieccoB B IPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIIEMbI TEIIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT o a1abaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOpaHus, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacellleHHBIM mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3aus. Y aenpHas TerioTa miasienus. CyoinManus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JDieKTpoAHHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DNeKTpruuecKui 3aps. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHslil 31€KTpUYECKUN 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOHUKM W AWANEKTPUKH B AJIEKTPOCTATUYECKOM moJie. Juanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTUUeCKas 3al[uTa, 3a3eMJICHHE 3JIEKTPONpuOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNeKTpUUeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »saeKkTpoaBMXKylied cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI OHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B dKUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIbHUK, KOHIULIUOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHUTHL. B3anMo1€eiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoE
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CYyNepnO3UIIMU MAarHUTHBIX MOJICH.
JluHMM MarHuTHOW WHAYKIUHM. KapTWHa JWMHUA MArHUTHOM WHIYKIIMU TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMmoaelicTtBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SIBneHne 3IEKTPOMAarHUTHOM WMHAYKOMH. [loTOK BEkTOpa MAarHUTHOMU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. ODIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne neicTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1ebOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
["apmonnyeckue konebanus. [lepwon, vacrora, ammuTyna u ¢asza KoseOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4YECKUH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATHHOM KOJ€0aTeTbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHWYECKUMHU U
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeIHY)I€HHBIE 2JI€KTPOMATrHUTHBIE KOJICOaHN.

Ilepemennbiii  TOK. CUHYCOMJAIbHBIM TNEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NMOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKU MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeuHble W MPOJOJIBbHBIC BOJHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOiCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYIOW M
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyu ceera. ToueuHblli UICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUSI.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOM JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBaroux JuH3ax. opMyra TOHKOU JIMH3bL. Y BEJIUYEHUE, 1aBAEMOE JIMH3O0M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hubpakuusa cseta. JudpakinumoHHas peméTka. YcjaoBHe HAOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLiBl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOIYJS CKOPOCTHU CBETAa B BAKYYME,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ HqaCTHIBI. QHCPI“I/ISI
ITOKOA.

Pazgen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6aHmMoB80OI ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.

OTtkpeiTue u uccieaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
doToaddexra. YpapHenue OiiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. OnwiTel I11. H. JIeOGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIIL.
IInanerapnas mogens aroma. lloctymatel bopa. M3nyuenume u morionieHue
(GOTOHOB TpHU Mepexojie aroMa C OJHOTO YPOBHS SHEPrUU Ha Apyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomsi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaJUOAKTUBHOCTH HA YKUBbIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccsl aapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, UX BHUIMMOE
JIBHOKECHHE.

CoJiHEuHAas cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KJIacCc —
CBETHUMOCTB». 3BE34bI TJIABHOM NOCIECAOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3BE31. COBpEMEHHBIEC MPEJACTABIECHUS O MPOUCXOXKICHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne u nBuxenue CosHIA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MPWIOKEHUM JJISI ONpeJIeNIeHUsI TOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOro MOJyIIaApUs U IPKUE 3BE3/bI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOU cpepax AesITETLHOCTH YeJIOBEKA, POJIb K MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTUHE MHPA, POJIb PU3HUECKON TEOPUHU B
(dbopMuUpOBaHUY MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢uszuku 6a3oBoro ypoBHA B 11 Kilacce OCyIecTBISIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKas BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMU HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW NPUPOJE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHaIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeyHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YbTAThl OCBOCHUS yueOHOro npeamera «Dusnukay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOU I€STEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO IEATEIbHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUM U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTh POCCUICKON TPaKIaHCKON HICHTUIHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKONW KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

paclIMpeHre OMbITa JeATEeIbHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3HUKH OCYIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAWHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUIX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUN KU3HEHHBIX MMPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1€MCTBHA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETaly, MpPeoO0pa3oBaHUI0O W TPHUMEHEHHIO B PA3NIUYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTCPUU PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUECOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXO/IbI M PELICHHUS;

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

PabGora ¢ undgopmanmeii:

BJa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HMUEeCKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3allMI0 W HMHTEPIpeTaio WHOOpPMAIMU pa3IUYHBIX BHUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 C COOTI0IeHHEeM TPeOOBaHUH SPrOHOMHUKH, TEXHUKH O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3yaIH3aIiu.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud M  CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HCIOJIB30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IPUHUMATh LM COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHHUS] PACUETHBIX U KauyeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaThH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peIeKCUU JJIsl OLICHKU CUTYallud, BIOOpAa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NIPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIITATOB OCBOSHUS ITPOTPAMMBI TT0
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJICTICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacrio3HaBaTh (Qpu3HUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



AIEKTPOIMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TeJ, JBMKEHHUE MO OKPYKHOCTU, MHEPLHUs, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
WCIIApEHNE, KOHJEHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KHUIIEHHE, BIAXKHOCThb
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HArpeBaHWHU B 3aKPBITOM COCYIE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECCaX, dJIEKTPU3ALHUS Te,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KHHETUYECKasi dHEPTUsi, MOTCHI[MaJIbHAsl dHEPIUsi, MEXaHUYeCcKas
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMUMHAMU;

ONUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHUS MOJIEKYJ, CPEAHEKBaJIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHeprus, padoTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIEC JIEKTPUUYECKHE CBOKMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBaTh (PU3MYECKUN CMBICT HCIOJIB3YyEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIMUIIBL: 3aKOH BceMUpHOro tsarotenus, I, II u 111 3akonbr HeroTOHA,
3aKOH COXPaHEHUSI MEXaHWYECKOM DSHEPIrHM, 3aKOH COXPAaHEHUs HMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY) TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JBUXEHHUS MOJEKYII C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mnpu 3TOM pasnuyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU, MPU ITOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIIOIb30BaTh W3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBAThH PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJTUYUH B BUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OOPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOOXOMMBIE ISl €€ pelleHHUs, MPOBOAUTh PACUEThl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue sIBJICHUS,

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HH()OPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, 00BbSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0E30MAaCHOCTH TpU OOpalieHnu ¢ TpudopaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPYyNIbl, PAUMOHAIBHO pacHpelensTh OO0S3aHHOCTU U
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AESTENbHOCTH JIOZAEH, IeJIOCTHOCTh U €IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl NPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3ajay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUSA TOKa, B3aUMOJIECUCTBHE
MarHuTOB, JJEKTPOMArHUTHAs WHAYKIMS, JACHCTBME MArHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHuus, audpakuus U MOJIIpU3alMs  CBeTa, JAMCIEPCHsl CBeETa,
doToanekTpuueckuii 3pdekt (horodrddekT), cCBeTOBOE NaBlieHHE, BOZHUKHOBEHHE
JUHENYAaTOro CHIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHBIE SIBJIIEHUS (IIPOLIECCHI), MCIMONIb3YsAd (U3NYECKUE BEIMYMHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MarHATHOTO Imossi, cwia Awmrmepa, cuna JlopeHua, WHIYKTUBHOCTH
KATYIIK{, 3HEPIUsl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA U 4YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKasl Cuja JIMH3bI, MPU OMUCAHMM MNPABUIBHO TPAaKTOBATh (U3NYECKUMN
CMBICT HCIOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYEHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCHOJbB3Ys
(u3HUecKre BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
WCIIOJIb3YeMbBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3MYECKYIO BEIMYUHY C JAPYTHMH BEJIUYMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIMHBL

aHAJTU3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEIBHOTO U MapajjieIbHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH J[oyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHHa 1151 PoTtodrddekra,
3aKOH COXPAHECHHSI JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXPaHEHHUs
ANIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUs MAacCOBOr0 uucia, moctyinaTtel bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, MPu dTOM pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaXKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
PUMEHHUMOCTH;

OTIpEICIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO ITOJISI POBOTHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodsIeMy/3a1auy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOMPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
TOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEpPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUJE TaOIUI] U TpaduKOB,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICIOBAHMUS,;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C WCIIONIH30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M 1abOOPaTOPHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEO0OXoMUMbIE NIl €€ PEIICHUs, TMPOBOAUTH PACUYEThI M OIEHUBATH PEATLHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITMINHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh IIPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOH U3 pa3InYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUNBI JCHCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIle C BBINOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIBI B PEIIEHUE pacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
- KoJsnyecTBo 4yacoB
Ne AMMEHOBATIIE DJIeKTpOHHbIe (L (POBbIE)
pa3ieioB U TEM Konrpoabubie IIpakTuyeckne
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Pazngen 1. ®PU3UKA U METOAbI HAYUYHOI'O ITO3HAHUSA
o
11 FISHIA 1 METOH 2 https://m.edsoo.ru/AV1IAWVNQO
Hay49HOTO TIO3HAHUS
Hroro mo pazueny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 https://m.edsoo.ru/SNO2MCWXU
2.2 JlnHamuka 7 https://m.edsoo.ru/RMLEBX3PU
3aKOHbI
2.3 COXpaHEHUS B 6 1 1 https://m.edsoo.ru/86NRCXHA7
MEXaHUKE
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
OcHOBBI
3.1 MOHeKyMpHO: 9 1 https://m.edsoo.ru/HRGV8NOPE
KUHETUYECKOH

TEOpUU



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE

OCHOBBI

3.2 10 https://m.edsoo.ru/HK6KL6RS9
TepMOI[I/IHaMI/IKI/I
ArperatHble
3.3 COCTOAHHA 5 https://m.edsoo.ru/HSM355JCH
BemecTBa. ®a3oBbie
IEPEXO bl
Hroro no pazgeny 24

Paznea 4. DJIEKTPOJANHAMUKA

4.1 DeKTpocTaTHKa 10 https://m.edsoo.ru/LSRP72QL I
ITocTossHHBIN
4.2 SICHKIPHHCOITTH TOK. 12 https://m.edso00.ru/GEWTDQXWW
Toku B pa3iuyHbIX
cpemax
Hroro mo pazgeny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KVIACC

HaumeHoBaHHe KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (L1 (POBbIE)
pa3iesioB U TeEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
NnporpamMmbl padoThI padoTsI
Paznen 1. DJIEKTPOJIUHAMUKA
MaruauTHO€ ToJie.
11 DneKTpoMarHuTHas 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHTYKITUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHnueckue u
2.1 AIEKTPOMArHUTHBIC 9 1 https://m.edso0.ru/3TLNQKPG6
KojeOaHus
Mexanunueckue u
2.2 AIEKTPOMArHUTHBIC 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 OnTHka 10 3 https://m.edsoo.ru/TUPOIURXM
Utoro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBBHI cITelIaIbHON
3.1 TEOpUU 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIbHOCTH
Wroro no pazgeny 4



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2

Pa3zgen 4. KBAHTOBAS ®PU3UKA

41 OSE:PT;;TH KBAHTOBOM 6 hitps://m.eds00.ru/8WOVAWQRS

4.2 Crpoenue atoma 4 https://m.edsoo.ru/HSBEAOOEA

4.3 AToMHOE A1pO 5) https://m.edso00.ru/97MC9DZXQ
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

51 DJIEMEHTHI aCTPOHOMUU
' 1 acTpO()U3UKI

https://m.edso0.ru/3SEOD6KXI9

Hroro mo pazgeny 7

Pazgen 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

6.1 Obobutaromee 4 https://m.edsoo.ru/0O2JEGZCIM
MTOBTOPEHUE
Hroro no pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 4

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KosmmuecTBo yacos DJIeKTPOHHbIE
| aTa nuppoBLIe
/ Tema ypoka KonTpoJbHbIe IIpakTuyeckue A op
Bceero U3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoTsbI
| pecypchl
®du3uka — HayKa O IMPUPOJIEL.
e PP https://m.edsoo.ru/YXGQS
1 Hayunbie MeTo1p1 TO3HAHUA 1 PM1P
OKPYXAaIOIIEero MUpa
Ponb u mecto pusuku B
(dhopMHUpOBaHUH
5 COBPEMEHHOM HAY4YHOU 1 https://m.edsoo.ru/8HSXW
KapTHUHBI MUPA, B FEVO
MPAKTUYECKOU JIeATeTLHOCTH
monei
MexaHHYeCKOE IBMKCHUE.
OTHOCHUTEIBHOCTD
https://m.edso00.ru/RSOAQ
3 MEXaHUYECKOTO JBHIKECHUA. 1
V5ZX
[Tepemernienue, CKOPOCTb,
yCKOpEHHUE
4 PaBHOMepHOE 1 https://m.edsoo.ru/L8IPY?2
MPSMOJTMHEUHOE JIBH)KCHHE JEZ
5 PaBHOYyCKOpEHHOE 1 https://m.edsoo.ru/MDIDK

HpHMOJ'II/IHCI/IVHOe JABHIKCHHC

JOUB



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB

CB00OOHOE TTa/ICHHUE.

https://m.edsoo.ru/MXPLZ

6 YckopeHnue cB0OOHOTO IX8]
najieHus
KpuBosmHeliHOE 1BUKEHHE.
. https://m.edsoo.ru/TFLJ2C
7 JIBMKEHHE MaTepUaIbHOU ADN
TOYKH TI0 OKPY>KHOCTH -
[IpyHIHAIT OTHOCUTENBHOCTH
8 lanunes. UnepunanbHbie https://m.eds00.ru/J6QY7
cuctemsl otcuera. [lepBriit N3WN
3akoH HproToHa
Macca tena. Cuina. [Ipunnun
9 cynepno3uiuu cuil. Bropow https://m.edsoo.ru/BVTN
3akoH HproToHa [is WTAQH
MaTepuaabHOW TOYKU
10 Tperuu 3akoH HeroToHa 115t https://m.edsoo.ru/JYL414
MaTePHATBHBIX TOYCK UAN
3aKOH BCEMHUPHOTO
1 TaroteHus. Cuia TSxKEeCTH. https://m.edsoo.ru/D13D59
ITepBas kocMuUecKas 3MU
CKOPOCTh
12 Cuna ynpyroctu. 3akoH https://m.edsoo.ru/RILVF

I'yka. Bec Tena

XEQD



https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Kospduuuent
tpenus. Cuiia
COTIPOTHUBIICHUS TIPH
JBYDKEHUH TEJa B )KUIKOCTH
WJIN Ta3e

https://m.edsoo.ru/UZBUP
CM5M

14

[ToctynarensHOE 1
BpalaTeIbHOE JIBIKECHHE
a0COJIFOTHO TBEPJOTO TEa.
MowmenT cusl. [lnedo cuibl.
YcnoBust paBHOBECHUS
TBEPAOTO Tena

https://m.edsoo.ru/IDOAU
40TS

15

NMnynbc maTepraibHON
TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynec cunbl. 3aKoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBHXKEHUE

https://m.edsoo.ru/M5JQT
KNWC

16

PaboTa 1 MOIITHOCTH CUJIBIL.
Kuneruueckast sHeprust
MaTepuaIbHON TOUKH.
Teopema 06 3MEHEHUH
KHHETHYECKO SHEPTrUuun

https://m.edsoo.ru/J1V59L
28B



https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B

17

IToreHnmanpHas dHEprus.
[ToreHnmanpHas SHEPTUs
yrpyro aeGopMupoBaHHOW
npyxussl. [lorennnanbHas
SHEprus Teya BOIU3u
MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/RNEXJ
W4KF

18

[TorenumansHbIE U
HETIOTEHIUATbHBIC CHIIBI.
CBs13b pabOTHI
HETIOTEHITUATBHBIX CUJT C
W3MEHEHUEM MEXaHUYECKOU
SHEPTrUM CUCTEMBI TeJ. 3aKOH
COXpPAaHEHUS MEXAaHUYECKOH
SHEPTrUu

https://m.edsoo.ru/DA3QV
TOXQ

19

JlaGopaTtopHnast pabota
«HMccnenoBanue cBsi3u
paboTHI CHJIBI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH Tella
Ha MPUMEPE PaCTHKEHHUSI
PE3UHOBOTO JKI'yTa)

https://m.edsoo.ru/W1R4R
88UG

20

KounTpossnas pabora o
teMe «Kunemaruka.
JluHamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE)

https://m.edsoo.ru/LNM6E
K6eYY



https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY

OcHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO U

https://m.edsoo.ru/OEY9V

21
teopun. bpoyHoBckoe YU2B
nBuxenue. JAuddysus
Xapakrep ABUKECHUS U
B3aUMOJECHUCTBHSA YaCTHI]
29 | pemectsa. Moxen https://m.edsoo.ru/AUV2Z
i . Mon } DR3X
CTPOEHHS Ta30B, KUJIKOCTEH
U TBEPABIX TEN
Macca monekys.
https://m.edsoo.ru/FL1BA
23 | KoymyecTBo BemecTBa.
QD13
[Tocrostnnas ABoraapo
TernmoBoe paBHOBECHE.
24 Temneparypa u eé https://m.edsoo.ru/WPNY6
n3Mepenue. [kana QA8Z
temnepatyp Llenbcus
o5 Wneanbusriii raz B MKT. https://m.edsoo.ru/UKJFV
OcHoBHoe ypaBHeHue MKT SBZO
AGcomoTHas TemrepaTtypa
KaK Mepa cpeJiHen
KMHETUYECKON dHEPruun https://m.edsoo.ru/BXUD
26
IBWKEHUS MOJIEKYIL. VDG2F
YpaBHenue MeHieneena-
Knaneiipona
97 3akoH JlanpToHa. ['a30BEIE https://m.edsoo.ru/Y3WB6

3aKOHBI

6I13A



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A

28

Jlaboparopnast pabota
«HccnegoBanne
3aBUCUMOCTHU MCIKOY
napaMeTpaMH COCTOSHHSI
Pa3peKEHHOTO Ta3ay

https://m.edsoo.ru/35DBL
KT96

29

H3omporiecchl B HieaibHOM
ra3e u ux rpapuueckoe
Mpe/ICTaBICHHE

https://m.edso0.ru/0ZJ3K
ZNJ5

30

Buyrpennssa sHeprus
TEPMOJIMHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€’
n3MeHenus. KommuectBo
TEIUTIOTHI U padoTa.
Buyrpennsisa sneprust
OJIHOATOMHOT'O UJEAIBHOIO
rasa

https://m.edso00.ru/9JQITV
Xl18

31

BI/II[BI TEILIONEpCaavYn

https://m.edso0.ru/36JJ120
W9

32

VenbHasg TEIUIOEMKOCTD
BemecTBa. KonmmuecTBo
TEIUIOTHI IIPU
Terionepeiaye.
AnabaTHBIN MPOIECC

https://m.edsoo.ru/5K3Y4
H86L



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L

[IepBb1ii 3aK0H
TEPMOJUHAMUKH U €T0

https://m.edsoo.ru/2HO06R3

33
IIPUMEHEHHUE K GA8
u3oImpoueccam
HeobpaTtumocts nporeccos
. https://m.edso0.ru/S85LW
34 | Bupupome. Bropoii 3akoH
DFT8
TEPMOTUHAMUKH
[Ipunnumn neicteus u KIT/ https://m.edsoo.ru/DLCDE
35 .
TEIUIOBOW MallIUHbI AAUC
https://m.edsoo.ru/4XPSA
36 | Iwuxn Kapno u ero KIT[ OVTM
37 DKOJIOTHYECKHE TPOOIeMBI https://m.edsoo.ru/P07ZM
TEIIIOOHEPTETUKHU YM8I
O6006maromui ypok
38 | «Monex HI: Ha}}I’p(bI/ISI/IKa https://m.edsoo.ru/9EKZ0
yJp . DDWP
OCHOBBI TEPMOAMHAMUKI
KounTponsnas pabora o
39 | TeMe «MonexynsapHas https://m.edsoo.ru/RCARY
¢uznka. OCHOBBI E6ZX
TEPMOIUHAMUKIY
ITapooGpazoBanue u
https://m.edsoo.ru/X48Q07
40 | xongencauus. Mcnapenue u

KUIICHUC

8EE



https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE

AOcoJoTHAA U

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

41 | oTHOCUTENbHAs BJIa)KHi)CTb EBMM
BOo3ayxa. HacelmeHHbI nap -
TBépnoe Teno.
Kpucrannumueckue n
amopdHbIe Tema.
2 | A pd . https://m.edsoo.ru/JXFWL
HU30TPOIHS CBOUCTB MZNK
Kpucramios. JKunkue
kpuctayibsl. CoBpeMeHHbIE
MaTepHuabl
[InaBnenue u
KpHUCTaJUIM3alus. Y AebHas https://m.edso00.ru/0OX117
43
TEIIOTA IJIaBJICHUS. G6MR
CyOnumariust
YpaBHEHUE TETIOBOTO https://m.edsoo.ru/01IUXG
44
Oaanca N211
DJeKTpu3aius Tell.
45 DJIeKTpUYeCKUM 3apsia. [Ba https://m.edso0.ru/QJ2S7
BU/IA SIIEKTPUUECKUX WSBM
3apsAI0B
[IpoBOAHMKH, AUIIEKTPUKHU
46 | M TOIYIPOBOIHMKHL. 3aKoH https://m.edsoo.ru/F3YVP

COXpaHEHUS JICKTPUIECKOTO
3apsiaa

QUYH



https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH

B3anmoneuncrBue 3apsios.

https://m.edsoo.ru/5U3BU

47 | 3akoH KyHOHa.VToqequm OTHH
ANEKTPUUECKUU 3apsi]T I
Hanpsxeénnocts
AJIEKTPUYECKOTO OIS,
https://m.edsoo.ru/91IKAW
48 | TIpuHIHIT CYNTEePIO3UIHH D2VE
BIEKTPUYECKUX TOJIEH.
JInHnn HanpsKEHHOCTH
Pa6ora cun
49 3IEKTPOCTATUYECKOTO TOJISL. https://m.edsoo.ru/\VOPD9
ITorenmman. Pa3nocTh ASLF
MTOTEHITNAJIOB
[IpoBOAHMKY U AUDIEKTPUKH
50 B DJIEKTPOCTATUYECKOM MOJIE. https://m.edso0.ru/12P2S3
JluanexTprdeckas 127
MIPOHUI[AEMOCTh
51 DIIEKTPOEMKOCT. https://m.edsoo.ru/B1IUPR
Konpnencarop D52W
DIEeKTPOEMKOCTD IJIOCKOTO
https://m.edsoo.ru/XPUKP
52 | KoHAeHcaTopa. DHEprus 89\/3
3apsKEHHOTO KOHJIEHCAaTopa
JlaGopaTopHas pabora
53 "N3mepenune https://m.edsoo.ru/PBGM4
JIEKTPOEMKOCTH F845

KOHJIeHcaTopa"



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845

54

[TpunIMI NEACTBUSA U
MIPUMCHCHHE
KOHJICHCATOPOB,
KOIMMPOBAJILHOTO arlapara,
CTPYMHOTIO IIPUHTEPA.
DneKkTpocTaTH4ecKas
3amuTa. 3a3eMIeHue
ANEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9P
NHYY

55

DNEeKTPUUYECKUM TOK,
YCIJIOBHSI €T0
CYIIIECTBOBAHUSI.
[TocrostaubI TOK. Cuna
Toka. Hanpsokenue.
Conpotusnenue. 3akoH Oma
JUISl y4acTKa LETH

https://m.edsoo0.ru/D6Y72
A4B7

56

IlocnenoBarenpHOE,
napajuielIbHOe, CMEIIaHHOE
COCJIMHEHUE MTPOBOIHUKOB.
JlaGopaTopHas pabota
«3ydenune cMenranHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3
UPUR

57

Pabora 1 MoOIIIHOCTH
ANEKTPUUECKOT 0 TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA
2A3M



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M

58

3akon OMa Jyist MOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIKaHue.
JlaGoparopnast pabota
«U3mepenune D/1C
HMCTOYHUKA TOKA M €T0
BHYTPEHHETO
COTIPOTHBIICHUS)

0.5

https://m.edsoo.ru/YN5BF
7PBS

59

PesepBHBIl ypOK.
KonTpossnas pabora no
Teme "DnekTpoauHaMuka' /
Bcepoccutickas
poBepouHasi paboTa

https://m.edsoo.ru/MEM6GE
IE5X

60

O6o0maromuii ypox
«DNeKTpoIMHAMUKAY /
Bcepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/P86 MD
YO7H

61

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCHMOCTH
COIIPOTHUBJICHUS METAJIJIOB OT
TeMIEepPaTypBbI.
CBepXnpoBOAUMOCTh

https://m.edsoo.ru/\WMNN
BOL9H

62

DNEKTPUUYECKUU TOK B
BakyyMe. CBOUCTBa
AIIEKTPOHHBIX IMyYKOB

https://m.edso0.ru/4CCYC
J785



https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785

[TonyrpoBOAHMKH, UX
COOCTBEHHAs M IPUMECHAsI
npoBoaumMocTh. CBOMCTBA

https://m.edsoo.ru/S55A1

63

p—~nN-nepexona. DQUR

[TosrynmpoBOAHUKOBBIE

puOOPbI

DNEeKTPUUYECKUH TOK B

pacTBOpax U pacruiaBax
64 | snexrponuron https://m.edso00.ru/QUOQU

P ' WVo1

DJIEKTPOJIUTHYECKAS

JUcconranus. JNeKTPOIU3

DNEeKTPUYECKNUH TOK B raszax.

CamocTosATEnbHBIN U https://m.edso0.ru/2VX2K
65 -

HECAMOCTOATEBHBINA pa3psl. LFQA

Mognnus. [1nazma

DnexTpuyeckue npuOopsl U

YCTPOMCTBA U UX

https://m.edsoo.ru/KJA02

66 | mpakTHYECKOE MPUMEHCHHUE.

IIpaBuia TeXHUKH
0€30I1aCHOCTH

KUPS



https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5

67

KonTtponsnas padora o
TeMe «DJIEKTPOCTATHKA.
[TocTOSIHHBIN 2IEKTPUYECKUN
TOK. TOKH B pa3iIMyHbIX
cpenax»

https://m.edsoo.ru/PA5KI
GWP4

68

PesepBHBIi ypOK.
O6006maronuii ypok 1no
temaM 10 kiacca

https://m.edsoo.ru/HLOAT
6SNU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68



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

11 KVIACC

«HccnenoBanue qeHCTBUS
IIOCTOSIHHOTO MardHuTa Ha
pPaMKy ¢ TOKOM»

Ne KoimmyecTBo yacos DJIEeKTPOHHbIE
n Jara nudposBbie
Tema ypoka KoHTpoJbHbIE IIpakTH4eckue op
/ Bcero 6 6 U3y4YeHus o0pa3oBaTejibHbIE
I padoThI padoTsI pecypesI
[TocTostHHBIE MAarHUTHI M KX
B3aUMO/JICHCTBHE.
1 MarnuTHO€ nosie. Bektop 1 https://m.edsoo.ru/4ADMOY
MAarHATHON UHAYKIIUH. IING
Jluann MarHuTHOM
WHIYKITUU
MaruauTHO€E TI0J1e
5 MPOBOJIHUKA C TOKOM. OTIBIT 1 https://m.edso0.ru/1L5CT4
Opcrena. Bzaumoaericreue TEX
MIPOBOJIHUKOB C TOKOM
JlaGopaTopHas pabota
https://m.edsoo.ru/HGHXL
3 «M3ydeHre MarHUTHOTO 1 1 NLRZ
OJIS1 KATYILIKH C TOKOM)
JleficTBUE€ MAarHUTHOTO TOJIS
Ha [MPOBOJIHUK C TOKOM.
Citna Awinepa. https://m.ed /UVHDI
s://m.edso0.ru
4 JlaGopaTopHas pabota 1 1 D

SEX4



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

JleicTBME MarHUTHOTO TOJIS
Ha JBKYILYIOCS
3apsoKeHHYHo yactuiy. Cuma
Jlopenma. PaboTa cuibl
Jlopenua

https://m.edsoo.ru/7ABZQ
GQC9

DneKTpoMarHuTHas
nHayknus. [lotok BekTopa
MarHuTHOM uHAyKuu. I1C
MHIYKIWW. 3aKOH
3IEKTPOMArHUTHOMN
nHaykuuu dapanes

https://m.edsoo.ru/\VA26C
9C3J

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
3IEKTPOMArHUTHOMN
WUHIYKIIAN»

https://m.edso00.ru/XZS5M

QCBU

NHayKTUBHOCTH. SIBIEHUE
camounaykiuu. IJ1C
CaMOUWHIYKIIMH. DHEPTHS
MAarHUTHOTO TIOJISI KATyIITKH
C TOKOM.
DJIEKTPOMArHuTHOE ToJIe

https://m.edsoo.ru/EOTON
S8AEA



https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA

TexHuueckue ycTpoucTsa u
UX IPUMEHEHUE:!
IIOCTOSIHHBIE MarHMTHI,
AJIEKTPOMAarHMTHI,
JJIEKTPOIBUTATEID,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTUL, UHAYKIIMOHHAS
1e4yb

https://m.edsoo.ru/UWNLF
A9L6

10

O6006maromuit ypok
«MarsuTtHoe€ nozJe.
DJIEKTpOMarHuTHas
WHTYKITHS

https://m.edsoo.ru/COB05B
GMC

11

KonTpossHas pabora no
TeMme «MarauTHoe nose.
DJIEKTpOMarHuTHas
WHIYKIIHS

https://m.edsoo.ru/8X637E
LEU

12

CB0OOOTHBIE MEXaHUYECKUE
kojebanus. 'apmoHnyeckue
KojeOaHus. YpaBHEHHE
TrapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue sHepruu

https://m.edso0.ru/9Y6GY
WEVP



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP

13

Jlaboparopnast pabota
«HccnegoBanne
3aBUCHMOCTH TIEpHO/Ia
MaJIbIX KOJICOaHHI Tpy3a Ha
HHUTHU OT IJIMHBI HUTU U
MAacChI Tpy3a»

https://m.edsoo.ru/DPZ8K
R61C

14

KonebaTenbHbIN KOHTYP.
CBoOo1HBIE
AIIEKTPOMArHUTHBIE
KoJIe0aHus B UI€aIbHOM
KoJiebaTeIbHOM KOHTYpE.
AHanorus MeXny
MEXaHUYECKUMH U
3JIEKTPOMarHUTHBIMU
KoJIe0aHUAMU

https://m.edsoo.ru/H6JCO5
BAD

15

®opmyna TomcoHa. 3aKoH
COXPaHEHUS SHEPTUU B
uJeanbHOM KoJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/MHNW
D2LHU

16

[IpencraBnenue o
3aTyXaroluXx KoJeOaHUusIX.
Brinyxennsie
MeXaHUYEeCKHE KoJieOaHus.
Pe3onanc. Beinyx1eHHbIE
ANEKTPOMAarHUTHbIE
KoeOaHus

https://m.edsoo.ru/FMBD
WPPG4



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBIN TOK.
CunycouaanabHbIA
IIEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JIEVCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA U HaIIPSDKEHUS

https://m.edsoo.ru/VDEY X
RVUI

18

Tpancdopmatop.
[TpowusBoacTBO, epenaya u
noTpebaeHne
ANEKTPUYECKOMN SJHEPTUU

https://m.edsoo.ru/1ZWzZU
LB8OK

19

YerpoiicTBo 1
MPaKTUYECKOE MPUMEHEHNE
ANIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTo
TOKa, TUHUH
ANEKTpoIepeaq

https://m.edsoo0.ru/93Z12W
400

20

DKOJIOTHYECKHE PUCKH IIPpH
IIPpOU3BOACTBEC
QJICKTPOSHCPI'UM. Kyanypa
HUCIIOJIB30BaHUA
QJICKTPOSHCPIUN B
MOBCEIHEBHOU JKU3HU

https://m.edsoo.ru/SDUNY
KWNO



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO

MexaHu4eCKue BOJIHBI,
YCIIOBHS PaCIPOCTPAHCHHUSI.
[Tepuona. CxopocTthb

https://m.edsoo.ru/\W2XBO

21
pacnpoOCTpaHEHHUS U IJINHA R3HJ
BOJIHBL. [lonepeunsie n
MIPO/I0IHHBIE BOJHBI
3ByK. CKOpOCTH 3ByKa.
https://m.eds00.ru/Z827Q6
22 | TI'pomkocth 3ByKa. BeicoTa V70
ToHa. TemOp 3ByKa
DNeKTPOMarHUTHBIE BOJIHBI,
23 HX CBOMCTBA U CKOPOCTb. https://m.edsoo.ru/SWB57
[IIkayia 3MeKTpOMarHUTHBIX C06X
BOJIH
[IpuHUHMIIBI paTnOCBA3U U
24 TeneBuseHus. Pazsurue https://m.edso00.ru/2WQTS
CPEJICTB CBSI3U. LGLV
Pagnomoxanus
o5 KontponbHas padota https://m.edsoo.ru/IHURO
«KosiebaHnus 1 BOJHBI N80B
[Ipsimonunelinoe
pacnpocTpaHeHHEe CBETa B
. https://m.edsoo.ru/HUF74
26 OJIHOPOJIHOM cpenie.

ToueuHbIil HICTOYHUK CBETA.
JIyud cBera

NDOW



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW

OTtpakeHue cBeTa. 3aKOHbI
OTpaXCHHsI CBETA.

https://m.edsoo.ru/AMBKQ

27
[TocTpoenue n3o0paxxeHun’ M227
B IUIOCKOM 3€pKalie
[Ipenomiienue cpera.
[TostHOE BHYTpEHHEE
. https://m.edsoo.ru/V49RIS
28 | orpaxenue. [IpenenbHbIH TRN
YTOJI TMIOJTHOTO BHYTPEHHETO —
OTpaKCHHUS
JlabopaTopHnast pabota
29 JaMepeHie ToKa3aTes https://m.edsoo.ru/JO2EIM
P 1DQ
MIPETIOMIICHHUS CTEKIIa»
JIun3zel. [loctpoenue
M300pakeHUH B JIMH3E. https://m.edsoo.ru/W2MM
30 .
®opmysia TOHKOH JIMH3BI. S9KJC
VBenudeHue JIMH3bI
JlaGopaTopHas pabota
. https://m.eds00.ru/Q1ZCM
31 «HccnenoBanue CBOMCTB
. W980
M300paKCHUH B JIMH3AX)
JHucnepcus cBerta.
CII0KHBIH cOCTaB OEIIoro
https://m.edsoo.ru/K9OW
32 | cBera. LIger. JlJabopaTopHas

pabota «Habmronenue
JMICTIEPCUU CBETa»

VKE11l



https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11

WuTepdepeniys ceera.

https://m.edsoo0.ru/C8LCR

33 | Hudpakaus cera. SEJI
Hudpaxuonnas pemeérka
34 [Torepe4HOCTH CBETOBBIX https://m.eds00.ru/Q2118X
BoJiH. [lonsapusanus ceera YOJ
OnTryeckue mpuodOpsI U
. https://m.edso0.ru/M5127J
35 | ycrpoiicTBa M YCIOBHS UX YGT
0€30MacHOTO MPUMEHEHUS -
['panuIIBl MPUMEHUMOCTH
36 KIJIACCUYECKOU MEXAaHUKH. https://m.edsoo.ru/P8GBIF
[TocTynaTel cieruanbHOW J5N
TEOPUU OTHOCUTEIIHOCTH
OTHOCUTENBHOCTh
37 OJHOBPEMEHHOCTH. https://m.edsoo.ru/0VLMC
3aMesieHe BPEMEHU 1 N6B2
COKpAI[EHUE JITTHHbI
DHeprus u UMIYibC
38 PENATUBUCTCKOW YaCTHUIIBI. https://m.edso0.ru/I190ZY4
CBs13b MaccChl ¢ SHEPTUEH U BUB
UMITYJIbCOM. DHEPIHsl MOKOS
39 KonTtponsHas pabora https://m.edsoo.ru/L8689JP

«OnTuka. OCHOBBI

LI



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/L8689JPLI

CIELMAJIbHON TEOpUH
OTHOCHUTEIILHOCTH

®otonsl. ®opmyna I[lnanka.

https://m.edsoo.ru/ZL6P16

40
DHeprus u UMIynbc GpoToHa LAO
OTKpBITHE U UCCIIEIOBAHNE httns://m.ed IPGLEX
41 | dororddexra. OmbrTer A. T 5. M.BC500.1
XSRO
CroneroBa
3akoHb! poTodrhdexTa.
42 YpaBHeHre DWHIITEWHA TSI https://m.edsoo.ru/YLCKY
dboTtorddexra. «KpacHas 70G8
rparuiay Gorodddexra
HaBnenne ceera. OnbiThl I1.
43 | 1L Jle6enena. Xunaeckoe https://m.edsoo.ru/EGO6Z
- JIeBa. Q1SA
JICHCTBHE CBETa
TexHuyeckue ycTpoicTBa u
MIPaKTUYECKOEe MPUMEHEHUE:
https://m.edsoo.ru/UFQDR
44 | ¢dotormeMeHT, (HOTOMATUHK, SLEM
conHeyHast OaTapes,
CBETO/IUO]
Pemenue 3amay o Teme
8 . https://m.edsoo.ru/ZE73A6
45 «3JE€MEHTBI KBAaHTOBOM

OIITHUKK»

/B1



https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/ZE73A67B1

Mopens atoma ToMcoHa.
OmnsiTel Pesepdopaa mo

https://m.edsoo.ru/FIC11P

46
paccestHUIO 0-4acTHLI. OHN
[Inanerapnas Mozaenb aroma
https://m.edso0.ru/6X7GF
47 | Tlocrynarsl bopa HZOX
N3nydeHne u norionieHue
OTOHOB IIPU MEPEXO/IE
48 g)TOMa co I:Ioro P OBEH https://m.edsoo.ru/NN8BH
JHOTO YPe ZYBE
SHEPTrHUM Ha apyroul. Buasl
CIIEKTPOB
BonHoBble cBOHCTBa
yactuil. Bonasl ne bpoumns.
. https://m.edso00.ru/J710TL
49 | KopnycKyJaspHO-BOJHOBOH FCO
nyanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE U3JTy4eHHUE
OTtkpbiTHE
paanoakTUBHOCTH. ONBITHI
https://m.edsoo.ru/TSJFUU
50 | Pesepdopnaa mo TP
OIPENEICHUIO COCTaBa T
PaaOAKTUBHOIO U3JIy4YECHUS
CaorictBa anbda-, 6era-,
gq | TAMMa-H3IydCHHUI. Biusauue https://m.edsoo.ru/UOCIRQ

PaaOaKTUBHOCTHU Ha
JKUBBIC OPTaHNU3MBbI

S0Z5



https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U
HenTpoHa. M30Toms!.
Anbda-pacma.
DNEKTPOHHBIW U
MO3UTPOHHBIW OeTa-pacra.
I'amma-usiyaenue

https://m.edsoo.ru/H2XIH
OG3E

53

DHeprus cBS3U HyKJIOHOB B
sanpe. SInepHsle peakuuu.

S nepHbId peakTop.
[IpoOGembl, MepCIeKTUBHI,
JKOJIOTHYECKHE ACTIEKTHI
SIIEPHOU DHEPTETUKH

https://m.edsoo.ru/CFJYJS
SIG

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTKpBITHE TTO3UTPOHA.
Mertoapl HAOIOAEHUS U
perucrpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrnsrit cton
«DyHaamMeHTaIbHbIE
B3auMoOJeucTBUA. EqnHCTBO
(hM3UYECKOU KapTHUHBI
MHPA»

https://m.edsoo.ru/SUC62
U40A



https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/SUC62U4OA

55

Oransl pa3BUTHA
actpoHoMuH. [IpukiagHoe u
MHPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMHH. By
3B€3aH0T0 HeOa. Co3Be3 s,
SIPKHUE 3BE3/IBI, TUIAHETHI, UX
BUJIIMOEC JIBIDKCHHUE.
CoiHeuHas cucrema

https://m.edsoo.ru/5PXS2I
VY

56

Cosmne. CosHeyHas
aKTUBHOCTE. ICTOUHUK
sHepruu CoJiHLA U 3BE3]

https://m.edsoo.ru/1JZR54J]
A0

57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/bI
TJIaBHOW
MOCJIEIOBATSIBHOCTH.
Buyrpennee crpoenue
3B€37. COBpeMEHHBIE
MpEJICTaBJICHUS O
MPOUCXOXKACHUU U
sporronnu CoJIHIA U 3BE3]T

https://m.edsoo.ru/GGD3
W74Z70

58

Mineunsin [Iyre — Hama
TI'anaktuka. Ilonoxenue u
nBuxenne CoaHIa B
TI'anaktuke. I'amakTUKH.
UYepubie ObIphl B AApax
raJlakTHUK

https://m.edsoo.ru/L2U4S1
HU2



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

59

Bcenennas. Pasberanue
rajakTuk. Teopus
Bosbmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

https://m.edsoo.ru/91IWRL
VWNN

60

Hepemennsie npoOiembl
aCTPOHOMHHU

https://m.edsoo.ru/LJHNL2
MCE

61

KonTtponsHas pabora
«ONEeMEHTBI aCTPOHOMUH U
acTpoPU3UKN»

https://m.edsoo.ru/TXTTC
T488

62

O6o06maromuii ypok. Ponb
(bY3UKH U aCTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJIOTUYECKOM,
COLIMAJILHOM U dTHYECKOU
chepax nesaTeIbHOCTH
YyeoBeKa

https://m.edsoo.ru/WNJ5C
RXYD

63

O6o06maromuii ypok. Poib
1 MeCTO (DM3HKHU U
aCTPOHOMHUU B
COBPEMEHHOU HayYHOI
KapTHUHE MHUpa

https://m.edsoo.ru/2PFPB2
8UF



https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/2PFPB28UF

O6o6maromuit ypok. Posb
¢bu3nvecKoit Teopun B
https://m.edsoo.ru/Y29SVP
64 | dopmupoBaHUH 1
o CVR
MPEACTABICHUH O
(bu3HUeCKOi KapTHHE MUPA
O6o6maromuii ypok. Mecto
(buznueckoil KapTUHBI MHUpa
B 0011IEM psly https://m.edsoo.ru/LKNUI
65 1
COBPEMEHHBIX €CTECTBEHHO- KHZH
Hay4HBIX MPEJCTABICHUN O
pupoie
Pe3epBHbIit ypok.
66 MarnuTHO€ noJe. 1 https://m.edsoo.ru/EVMFI
DJIEKTpOMarHuTHas QTP6
WHYKIUS
PesepBHbiil ypok. OnTuka.
. https://m.edsoo.ru/ESABJR
67 OCHOBBI CHEITUATBHOM 1 K8L
TEOPUU OTHOCUTEIBHOCTHU o
Pesepnsiii ypok. KBanroBas
https://m.edsoo.ru/RARQL
68 | ¢usuka. DIeMeHTHI 1 VO2J
ACTPOHOMHUHU U aCTPOPUUKH
OBUIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/RARQLVO2J




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI

10 KJIACC
Kon
npo
Bep IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOI
::r NporpamMmbl cpeaHero o0uero oopa3oBaHus
pesy
JbT
aTa
10. JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO PU3UKU B POPMUPOBAHUU COBPEMEHHOI HayYHOU KapTHHBI
1 MUpa, B pa3BUTUN COBpeMeHHOﬁ TEXHUKU U TeXHOJ'IOl"I/II\/’I, B HpaKTquCKOﬁ JCATCIIBHOCTHU HIOJI@IZ
1 0 VY4YUTBLIBATE rpaHvuibl TOPUMCHCHHA H3YYCHHBIX (1)I/I3I/I‘—IQCKI/IX MO}ICJ’IGI\/’I . Mar€puajibHad TOUYKa,
2- WHEpIMaIbHAS CUCTeMa OTCYETa, adCONIOTHO TBEPIOE TEJO, MIACABHBIN ra3; MOJAEIH CTPOCHHUS ra3os,
KUAKOCTEH U TBEPBIX TEJ, TOUSUHBINA AMEKTPUUECKHI 3apsi/l — IPU pelIeHNH PU3NIECKUX 3a71a4
Pacno3naBath ¢usmyeckue sBieHUS (TPOILECCH) W OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOCHHSI BEUIECTBA U DJIEKTPOJAMHAMHKHU: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPsIMOJIMHENWHOE JBW)XEHHE, CBOOOJHOE MaJeHHE Tel, ABM)KEHHE MO OKPYKHOCTH,
10. UHepIMs, B3auMoeiictBue tei; auddysus, 6poyHOBCKOE JBIKEHHE, CTPOCHUE KUAKOCTEH U TBEP IbIX
3 Tel, W3MEeHeHue o0bEMa Tel NpU HarpeBaHuM (OXJaXJAEHHM), TEIIOBOE paBHOBECHE, HCIapeHHeE,
KOHJIEHCAI|s, [JIaBJIeHUE, KPUCTANIU3AIMs, KUIIEHHE, BIaXKHOCTh BO3/1yXa, MOBBILICHUE JaBJICHUS ra3za
IIPH €r0 HarpeBaHUU B 3aKPBITOM COCYE, CBA3b MEXKIY IMapaMeTpaMu COCTOSIHHS r'a3a B H30Ipolleccax;
ANIEKTpU3aAIUs TeJ, B3AUMOJIEHCTBUE 3aps/I0B
OnuceiBaTh MEXaHUYECKOE JBIDKEHUE, HCMHOIb3yd (U3MYECKHUE BEIUYHHBI: KOOpAWHATA, MYTh,
10 MepeMeIeHnue, CKOpOCTh, YCKOpPEHHEe, Macca Tejla, CUjla, UMITyJbC Tella, KWHETHYecKas SHeprus,
4. MOTEHIIMATbHAS SHEPTUsi, MEXaHU4YecKash paboTa, MEXaHHMUECKass MOIIHOCTh; IPU OMHUCAHWUU MPABUIBHO
TPaKTOBaTh (PU3UYECKHI CMBICI HUCIHOIB3YEMBIX BEIUYUH, WX OO0O3HAUEHUS M EIUHUIIBI, HAXOIUTh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMHU




10.

OnwuchiBaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TE M TEIUIOBBIC SIBJICHHUS, MCIOJB3YsS (U3NUECKHE
BEJIMYMHBL: JaBJICHUE ra3a, TEMIEparypa, CpPeAHssl KMHETHYECKas SHEPIus XaOTUYECKOIO JIBMIKEHUS
MOJIEKYJI, CPEIHEKBApATUUHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS SHEpPrus, paboTa
ra3a, Koo QUIUMEHT M0JIE3HOr0 JEMCTBUS TEIJIOBOTO JIBUraTelIsl; IPU ONMMCAHUM IPABUIIBHO TPAKTOBATh
(GU3NYECKUIT CMBICT HCIOJIb3yeMBIX BEIWYHMH, UX O0O3HAUEHUS M EAWHUIBI, HAXOIUTh (POPMYIHI,

CBA3bIBAOIINEC JAHHYIO (1)I/ISI/I‘~IGCKYIO BCIIMYUHY C JPYTUMHU BCINYNHAM

10.

OnuceiBaTh M3y4YEHHbIE JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBJICHUS (IPOLIECCHI),
UCIOJIb3YS (PU3NYECKUE BEIMUYMHBI: 3JIEKTPUUECKHUM 3aps]l, SJIEKTPUUECKOE M0JIe, HANPsSKEHHOCTh MOJIs,
MOTEHIIMAJ, PAa3HOCTh MOTEHIMAJOB; IPH ONKUCAHUU IMPAaBWIBHO TPAaKTOBAaThb (U3NYECKUH CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUYEHHUS U EIUHUIIBI; YKa3bIBaTh (YOPMYJIBI, CBS3bIBAIOLIUE JAHHYIO

(bu3NYECKYIO BEIMUUHY C IPYTUMU BETUYUHAMU

10.

aHAJIM3UPOBATh (PU3NYECKHE MPOLIECCHl U SIBJICHUS, UCTIOb3Yd (PU3HMUECKUEe 3aKOHBI M MPUHIIUIIBL: 3aKOH
BcemupHoro tsarotenus, I, II u III 3akonbl HbroTOHA, 3aKOH COXpaHEHHUsS] MEXaHUYECKOW 3HEPTrUM, 3aKOH
COXPaHEHHUS HMITYJIbCa, MPUHIUI CYNEPIIO3UIIMKA CHUJI, TPUHLHUII PABHONpPABUS HHEPLHAIBHBIX CHUCTEM
0TCcuéTa; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS BEIECTBA, T'a30BbIE€ 3aKOHBI, CBS3b CpelHEl
KMHETUYECKOW SHEpPruu TEIUIOBOTO JBM)KEHHS MOJIEKYN ¢ aOCOJIOTHOM TeMIepaTypoi, MEepBbId 3aKOH
TEPMOJIMHAMUKY; 3aKOH COXPAaHEHHUs DJIEKTPUUECKOro 3apsjaa, 3akoH KymoHa; mpu 3ToM pa3nuyath
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTUYEeCKOE BBIPAKEHUE M YCIIOBUSA (TpaHUIIbI, 00JIACTH)

IIPpUMCHHUMOCTH

10.

OOBICHITE OCHOBHBIE IIPUHIUIIBI ,Z[eﬁCTBPIH MallliH, HpI/I60pOB N TCXHHUYCCKHNX YCTpOﬁCTB; pas3im4uaTb

YCJIOBHUSA UX 0€e30MacHOro MCIOJIL30BaHUS B MOBCEIHEBHOM KU3HHU

10.

BbINOAHATE 3KCIIEPUMEHTHI N0 MCCIIEI0BaHUI0 (U3NYECKUX SBJICHUHA M MPOLECCOB C MCIOJIb30BaHUEM
NPSIMBIX MU KOCBEHHBIX M3MEPEHUH; MpU 3TOM (OpPMYIUpPOBaTh MpobdiaeMy (3a7ady) U TUHoTe3y yueOHOro
JKCIIEpUMEHTa, COOUpaTh YCTAHOBKY U3 IMPEJUIOKEHHOTO0 O0O0pYAOBaHUs, MPOBOAUTH OMNBIT H

(I)OpMyJ'II/IpOBaTB BBIBObI

10.

10

OCYH_ICCTBJ'ISITB npsMbIC MW KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH, IIpU 3STOM BBIGI/IpaTB

OITUMAJIBHBIN CIIOCO0 HU3MCEPCHUS U UCIIOJIB30BATh U3BCCTHBIC METOAbI OLICHKU HOI‘pCH.IHOCTGfI I/ISMepeHI/Iﬁ




HCCHCHOB&TL 3aBUCUMOCTH MCKOAY (1)I/I3I/II-IGCKI/IMI/I BCIIMYMHAMU C UCIIOJIB30BAHUCM IIPSAMBIX HSMGPGHHﬁ;

10.

1 IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YIHTATHI MOIYYEHHON 3aBUCHMOCTH (PU3NIECKUX
BEJIMYHUH B BUJIE TaOIHI U Tpa(UKOB, AeTaTh BBIBOJBI [0 pe3yIbTaTaM HCCICI0BAHUS

10 Cobnromate mpaBmia 0€30MacHOTO TpyAa TPU MPOBEIACHWM HCCIEAOBAHUN B paMKax Y4eOHOro

12 OKCIEPUMEHTa, y4YEOHO-UCCIIEIOBATENbCKOM W IPOEKTHOM  JIEATENBbHOCTH C  MCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHUS
Pematps pacué€rHble 3aaun ¢ SIBHO 3a/laHHOM (PM3UYECKON MOJENBIO, UCIOJIB3YS (PHU3HUEcKHUe 3aKOHBI U

10. MIPUHIIMIIBI; Ha OCHOBE aHAJIM3a yCJIOBUS 3a/1a4l BbIOUpATh (PU3UUECKYIO MOJIENb, BBIIEIATh (PU3NUECKUE

13 BEJIMYMHBI U (HOpMYIIbI, HEOOXOAUMBIE Ul €€ pEelIeHUs, TPOBOIUTh PACUETH U OLIEHUBATh PEaJIbHOCTH
MOJIyY€HHOTO 3HAYeHUsI (PU3NUECKON BETHMUNHBI

10. Pemarh kauecTBEeHHBIEC 3a7jauu: BBICTPAUBATh JIOTMUECKH HETPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUI ¢

14 OTOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hpr3HUECKUe SIBJIECHUS

10 Hcnonb30BaTh NpH pelIeHnH y4eOHBIX 3aJad COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTUHU Ul TTOMCKA,

15 CTPYKTYpUPOBaHUs, UHTEPIPETALMN U MPEICTABICHHUs Y4eOHONH M HaydyHO-NONYJIApHOW MH(pOpMaLuy,
MOJIy4EHHOH U3 pa3IuYHbIX HCTOYHHUKOB; KPUTUYECKH aHATM3UPOBATh MOJYy4aeMyr0 HH(OPMAIUIO

10. [IpuBoauTE nHpHUMeEpHl BKJIAaJa POCCUHCKUX WU 3apyOexHBIX YUEHBIX-(QU3UKOB B pa3BUTUE HAyKH,

16 00BsSICHEHHUE ITPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOT M

10 Hcnonb30BaTh TeOpeTUYECKHE 3HAHUSA 110 (PU3UKE B [TOBCETHEBHOM )KM3HHU JUI 0OecrieueHus: 6e3011aCHOCTH

17 pu 00palleHnu ¢ IpUOOPaMU U TEXHUYECKHUMHM YCTPOUCTBAMH, JUISI COXpPAHEHUS 3J0POBbs M COOIIOICHUS
HOPM 3KOJIOTMYECKOI'0 MOBEACHUS B OKpYKatoLIel cpene

10 PaGoraTh B rpymnie ¢ BBINOJHEHUEM PA3IUYHBIX COLMAJbHBIX pOJiel, MIaHUpOBaTh pabOTy TPYMIIbI,

18 palMoOHANBHO paclpeAensaTh 00s13aHHOCTH U MJIAHUPOBATh JEATENbHOCTh B HECTAHAAPTHBIX CUTYAIUsX,

AICKBATHO OLICHUBATH BKJIAJ KAXKAOT'0 U3 YUACTHUKOB I'PYIIIBI B pCHICHUC paCCManHBaeMOﬁ HpO6J’IeMH




11 KVIACC

Kon
NpoB . .
epsie IIpoBepsiemble mpeAMeTHBbIE pe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI
Moro NPOrpaMMbl cpeiHero oo01ero 0d0pasoBaHus
pesyJ
bTaTa
JleMOHCTpUpOBaTh Ha MNpUMEpax poib U MecTo (U3UKH B (OPMUPOBAHUM COBPEMEHHON HaydHOU
111 KapTUHBl MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHM U TEXHOJOTMH, B MPAKTUYECKON NEeSATEIbHOCTU
JIOJIEH, I€TIOCTHOCTh U €AMHCTBO (PU3NYECKOM KapTUHBI MUpa
112 Y4uThIBaTh I'paHUIBl TPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJIENEN: TOUEUHBIN AIEKTPUUECKUM 3aps,
' siIepHast MOJIENIb aTOMa, HYKJIOHHAsI MOJIeJIb @aTOMHOTO si/jpa MPH pelIeHnd (GU3NYECKUX 3a/1a4
Pacmio3naBate pusnueckue siBiaeHUs (TPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB AJICKTPOIUHAMUKHI
U KBAaHTOBOM (PM3MKM: 3yieKTpUUecKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
JNEUCTBHS TOKA, B3aUMOJIEHCTBUE MAarHUTOB, MIEKTPOMATHUTHAS. MHAYKLIMS, NEHCTBUE MarHUTHOTO MOJIS
11.3 Ha [IPOBOJIHUK C TOKOM U JBWKYLIUICA 3aps[l, 3IeKTPOMarHuTHbIE KoeOaH!s ¥ BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaXKEHUE, IPEIoMIIeHUEe, HHTeppepeHLIns, TUpaKkLus U HOJISIpU3aLHs CBETa,
mucnepcust cBeta, (ortosnekrpuueckuii dhdekt (hoTodPdekT), CBETOBOE MaBJIICHHE, BOZHUKHOBECHHUE
JIMHENYaToro CIeKTpa aToMa BOJOPOJA, ECTECTBEHHAsSI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTh




11.4

OnuceiBaTh HU3YUYCHHBLIC CBOIiCTBa BCIIICCTBA (E)HGKTpI/I‘-IeCKI/Ie, MAarauMTHBIC, OIITUYCCKUC, DJICKTPUICCKYIO
MIPOBOJIMMOCTD PA3TUYHBIX CPEI) U AJIEKTPOMArHUTHBIE SBJICHUS (TPOLECCHI), UCHOIb3Ys (hU3nYecKue
BEJIMYMHBL: DJIEKTPUYECKUM 3apsil, CWiIa TOKa, OJJIEKTPUUYECKOE HAIPsDKEHHUE, JIIEKTPUYECKOE
COINPOTUBIIEHHUE, Pa3HOCTh NoTeHIMaI0B, IJC, paboTa TOKa, HHIYKIIHMS MarHUTHOTO NOJIs, cuila Amnepa,
cuJia .HopeHua, HHAYKTUBHOCTb KaTYIIKH, SHCPIrUA SJICKTPUUCCKOTIO W MAarHuTHOI'O HOJIGI>'I, nepuoa u
4qacToTa KojeOaHui B KoJIeOaTeIbHOM KOHTYpE, 3aps] M CHja TOKa B IPOLIECCE IapMOHHYECKUX
QJICKTPOMArHUTHBIX KOJIC63.HPII>JI, (1)OKyCHOC PaCCTOAHNEC MU OITUYCCKAaA CWJia JIMH3bI, IIPU OIHNCAHHUU
IIpaBHUJIbHO TPAaKTOBATb q)HSI/IquKI/IfI CMBICJI HCIIOJIB3YEMBIX BCJIIMYWH, UX o0Oo3HaueHus u CANHUIIBI,;

yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuceiBaTh N3y4EHHBIE KBAHTOBBIE SBJICHUSI M ITPOLIECCHI, UCIOJIb3YsI (PU3HMUECKUE BETMUYUHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPrus M HMMYJIbC (OTOHA, MEpUOL
MoJIypacnaja, HEprusi CBSA3M aTOMHBIX siiep; MpPH ONMUCAHUM TMPABUIBHO TPAKTOBATh (U3MUECKUI
CMBICJT UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUYEHUS U €JUHUIBI; YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE

JTaHHYIO (PU3MYECKYIO BEIMYUHY C IPYTUMU BeIMYNHAMU, BBIYUCIISITh 3HaU€HNUE (PU3UUECKON BEITUUNHbI

11.6

Ananu3upoBath (U3NYECKUE MPOLIECCHI U SBJICHUS, UCTOIb3YS PU3NYECKUE 3aKOHBI U PUHIUIIBI: 3aKOH
Owma, 3aKOHBI [TOCIIE0BATENHLHOTO U MapaJlIeIbHOTO COEAMHEHNUS POBOIHUKOB, 3aKoH Jlxoynsa — Jleniia,
3aKOH 3JIEKTPOMAarHUTHON MHAYKIUHU, 3aKOH NPSIMOJMHEMHOTO pPaclpOCTPaHEHHsI CBETA, 3aKOHBI
OTpa)XKEHMsI CBETA, 3aKOHbI MPEIOMJICHHs CBETa, ypaBHeHUEe ODHHIITeHHa s GorodddexTa, 3aK0H
COXPaHEHHUS PHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPaHEHHS 3JIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEeHHSI MaCCOBOI0 YHCIIa, MOCTyNaThl bopa, 3aKoH painoakTUBHOTO pacmajaa; mpu STOM pa3inydaTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA, €M0 MAaTEMaTUYECKOE BHIPAKEHHUE U YCIOBUSA (TPaHUIlbI, O0IACTH)

IIPpUMCHHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIpaBJICHHUEC BEKTOpA HHAYKIUHW MAarHUTHOTO ITOJIA IIPOBOJAHHWKA C TOKOM, CHUJIbL AMrIepa n

cunbl JlopeHna

11.8

CTpOI/ITB " OIIUChIBATH I/I306pa)KeHI/Ie, CO31aBacMoOc€ IIJIOCKHUM 3€pKaJIOM, TOHKOM JIMH30H




BrinmoaHsTh SKCIICPUMCHTHI IO UCCJIICAOBAHUIO (bI/I?;I/I‘IeCKI/IX SIBIICHUH U mponeccoB € MCIIOJIB30BAaHUCM

NPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH; TP 3TOM (GOpMYITHPOBATh pobiaeMy (3aaady) v TUIoTe3y y4eOHOro

11.9
OKCTIIEPUMEHTa, COOMpPAaTh YCTAHOBKY W3 NPEIJIOKEHHOro O000pyIOBaHMS, TPOBOAUTH OMBIT U
(hopMyITUPOBATH BHIBOIBI
111 OcCymecTBiATh MpsIMBIE M KOCBEHHBIE HM3MEPEHUs (PU3MYECKMX BEIWYMH, TPH 3TOM BBIOMpATH
0' ONTUMAIIBHBIA CHOCO0 W3MEPEHUs W UCIOJIB30BaTh HM3BECTHBIE METOJBI OLEHKH IOTPEUTHOCTEH
U3MEpPEHUN
111 HccnenoBaTh 3aBHCUMOCTH (DU3WYECKUX BEIMYWH C HMCIOJB30BAHUEM MPSIMBIX M3MEPEHHI; TIPH 3TOM
L KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJbTATHI MOJYICHHOH 3aBUCIMOCTH (PH3HUECKUX BETMINH
B BUJIe TaOJHII U TPAQHKOB, IETaTh BBIBOKI 110 PE3YIbTATAM HCCIICTIOBAHUS
111 CoOmronate mpaBuiia 0€30MacHOTO Tpyda TPU TPOBEISHHH HCCIEJIOBAaHWH B paMKax y4eOHOTO
5 SKCIIEpUMEHTa, Y4eOHO-MCCIIeIOBATEIbCKOW W TPOEKTHOH JEATETbHOCTH C HCIHOJIb30BaHHUEM
U3MEPUTENBbHBIX YCTPONCTB U 1JAOOPaTOPHOT0 000PYAOBaHUS
Pemats pacuéTHble 3a7auu C SBHO 3aJJaHHONW (U3NYECKOM MOJIENbIO, UCIOJB3Ys (PU3nuecKue 3aKOHbI U
11.1 MIPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBHUS 3a/1a491 BHIOUPATh (PU3MUECKYIO MOJIENb, BBIICTATh (DU3UICCKUE
3 BEJTMYMHBI U GOPMYJIbl, HEOOXOAUMBIE 7Sl €€ pEelIeHUs], TPOBOAUTH PAacUEThl U OLIEHUBATH PEalbHOCTh
MOJIy4€HHOTO 3HAYeHUS (PU3NUECKON BETHMUNHBI
111 Pemath kauecTBEHHBIEC 3aJa4l: BHICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUH C
4 OTIOPO# HAa U3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS
111 Hcnonb30BaTh mpu pelieHnH yueOHbIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIHOHHBIE TEXHOJIOTUH JJIsl TIOUCKA,
5 CTPYKTYPUPOBAHHUS, UHTEPIIPETAIIMH U MPEACTABICHUS y4eOHONW U HAYYHO-TIOMYISpHOM MH(OpPMAINH,
MOJIy4E€HHOU U3 pa3IUYHbIX HCTOYHUKOB; KpUTHUECKU aHATM3UPOBATH NOTydaeMyto HH(OPMAIIHIO
111 OOBSACHATH MPUHITUIIBI ICHCTBUS MAIIUH, TPHUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3NuyaTh yCIOBHS UX
6 0€30I1aCHOT0 MCII0JIb30BaHMs B IOBCEAHEBHOM KU3HU
11.1 [IpuBoUTE TpUMEpHI BKJIaa POCCUMCKUX W 3apyOEKHBIX YYEHBIX-(U3UKOB B DPa3BUTHE HAyKH, B
7 00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHHA




111 Hcnonp3oBaTh TEOpETHYECKHE 3HAHUSA 1O (U3MKe B TOBCEAHEBHOM KHU3HM s OOecredeHus
8. 0€30IaCHOCTH MPH 0OpaIIeHUH C TPUOOPAMU U TEXHHUECKUMH YCTPOMCTBAMHU, ISl COXPAHEHUS 3/I0POBbSI
U COOMIOEHUST HOPM 3KOJIOTHUECKOT0 NIOBECHUS B OKPYXAIOLIEeH cpenie
111 PaGotare B Tpynme C BBITOJHEHHWEM DPA3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIBL,
9' palMOHAIBHO PaCTIPEeNATh 00SI3aHHOCTH W IJIAHUPOBAThH JEATEILHOCTh B HECTAHIAPTHBIX CHUTYALUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] K&KJOTO U3 YUaCTHUKOB I'PYIIIbI B PELLIEHHE pacCMaTpUBaeMOi MpoOIeMbl




MHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
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p €eMOoro IIpoBepsiemble 3J1eMeHTHI COePKAHUSA
a3
3JIeMEeHT
ne
a
Ja
a
OU3NUKA U METOJIbI HAYYHOI'O ITO3HAHU A
®duznka — Hayka o mpupoje. HayuHble MeTo/bl MO3HAHUS OKPYXKAIOIIETO
1.1 mupa. Ponb skcnepumMeHTa M TEOpUM B MPOIECCE IMO3HAHUS IPUPOJIBI.
DKCIepUMEHT B (pU3HKE
1
MopenupoBanue (HU3MYECKUX SBJICHHH W TIpolieccoB. HaydHbie THUMIOTE3HI.
Ou3nyeckue 3aKOHbI U TeOpuHU. ['paHUIBI MPUMEHUMOCTH (PUIUUECKHUX
1.2 3aKkoHOB. [Ipuanun cootBercTBUs. Ponbs 1 Mecto dusuku B popmMupoBaHUU
COBPEMEHHON Hay4YHOW KapTHUHBI MHpA, B MPAKTHUUECKOH AESITEIbHOCTU
JIronei
2 MEXAHUKA
KUHEMATUKA
' Mexannueckoe nBmKeHHE. OTHOCUTENBHOCTh MEXaHWYECKOTO IBMXKECHHUSL.
Cucrema orcuéra. Tpaektopus
2 [lepemenienue, CKOpPOCTh (CpemHssi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) H
21.2 YCKOPEHHE MaTepHAIbHOM TOUKH, UX TPOEKIIUN HA OCU CUCTEMbI KOOPIUHAT.
1 CrnosxeHne nepeMelIeHuN U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsIMONUHEHOe nBMkeHue. [ 'paduku
2.1.3 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHMs, NMyTH M NEpeMEIIeHUs

MaTepHaHLHOﬁ TOYKH OT BpCMCHU




214

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOHOTO MaIeHuUs

KpuBosmueliHoe nBuxenue. PaBHOMEpPHOE NBIMKEHUE MAaTEPUAIIBHON TOUYKH

2.15 10 OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JINHEWHAs1 CKOPOCTh. Ilepuon u gacrora.
LlenTpocTpeMUTenbHOE YCKOPEHHE

2186 TexHuueckre yCTPOWCTBA: CIUIOMETP, IBWKCHHE CHApPSIOB, IEMHBIE U
PEMEHHBIE TIepeadn
[IpakTnueckue paboTel. M3mMepenne MruoBeHHoOM ckopoctu. MccnenoBanue
COOTHOIIICHUST MEX/Ty TyTSMH, MPOUJICHHBIMU TEJIOM 3a IOCIIE0BATEIHHBIE

2.1.7 paBHBIE TPOMEXYTKH BPEMEHH TPH PABHOYCKOPEHHOM JIBIKCHHU C
HayaJbHOM CKOPOCTBIO, PaBHOW Hyir0. l3ydeHuWe [BM)KEHMs ILIApUKAa B
BSI3KOM )KHIIKOCTH. V3ydeHne NBMKeHHS Tela, OpOIIEeHHOTO TOPU30HTAIBHO

JMHAMUKA

221 [Ipunmun  otHocutensHOCTH  ['amuies.  IlepBbiid  3axkoH  HeroToHAa.
WHuepuuanbHble cCTEMBbI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHIHN Cynepro3uiuu Cul

223 Bropoii 3akoH HproToHa AJ11 MaTepraibHOM TOYKH B UHEPIIMATIBLHON CUCTEME
otcuéra (MCO). Tperuit 3akon HproToHa 117151 MaTepHAIbHBIX TOYEK

224 3akoH BcemupHoro TtaroteHus. Cuma Ttspbkectu. llepBas Kocmuueckas
ckopocTh. Bec Tena

2.2.5 Cuna ynpyrocru. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuina TpeHHs CKOJBXKEHHUS U CWJIa TPEHUs

2.2.6 nokosi. Koadduuuent tpenus. Cuiia conpoTUBIEHUS IPU IBUKEHUU TeNa B
AKHUJIKOCTH WM Ta3e

2.2.7 [ToctynaTensHOE U BpalaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOTO T




MoOMEHT CHIbI OTHOCHUTEIBHO OCH BpalICHUA. IIneuo cumel. YcnoBus

2.2.8
paBHoBecus TBEporo tena B MICO

299 Texnuyeckue ycTpoiicTBa: MNOAUIMIHHUKH, JBM)KEHHE MCKYCCTBEHHBIX
CIIyTHHKOB
[Ipaktuyeckne paboTel. IM3ydeHue nBUKEHHS Opycka IO HAKIOHHOU
IJIOCKOCTH TOJ| IEUCTBUEM HECKOJbKHUX cuil. MccienoBaHue 3aBUCHMOCTH

2.2.10 CHJI yIIPYrOCTH, BO3HHMKAIOUINX B AeQOpMUPYEMON HPYKHHE U PE3UHOBOM
oOpa3slie, oT BeM4YnHbI UX Aedopmanuu. MccnenoBanue yciaoBuil paBHOBECHUS
TBEPOTO TeJla, UMEIOIIETO OCh BPALLEHUS

3AKOHbBI COXPAHEHMA B MEXAHUKE

231 NMnynsc MarepuaabHOM TOYKH, CHCTEMBl MAaTepUaJIbHBIX TOueK. MMITyibe
CWJIBI M U3MEHEHHE UMITyJIbCca Teja

2.3.2 3akoH coxpaneHus ummyibca B MCO. PeaktuBHOE nBMXKEHNE

2.3.3 Pa6ota cuibl

2.3.4 MOIIHOCTE CHIIBI

235 Kunernueckass sHeprusi MarepuaibHON TOUYKHU. Teopema O KMHETUYECKOH
SHEprun
[loTeHumansHas SHEPrusl. [TorennuanbHas SHEprus YIpYro

2.3.6 nehopMUpOBaHHOW TMpYXUHBI. [loTeHManbHass »HEprus Tejla BOJIU3HU
HOBEPXHOCTHU 3eMIIU
[loreHumaneHble ¥ HemoTeHUMadbHble  cwibl.  CBsA3p  pabOTHI

2.3.7 HEMOTEHLUATbHBIX CHUJI C U3MEHEHUEM MEXaHUUECKOM SHEPruu CUCTEMBI TeEll.
3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH

2.3.8 Ynpyrue u Heynpyrue CTOIKHOBEHHUS

239 TexHuueckue ycTpoilcTBa: JBM)KEHHE PAKeT, BOJOMET, KOMep, MNPy KHUHHBIH

IMUCTOJICT




[IpakTdeckue padoThl. M3ydeHHE CBS3M CKOPOCTEH TEN MpHU HEYIPYroM

2.3.10 ynape. MccnemoBanue CBsI3M paOOTHI CHIIBI C M3MEHEHHEM MEXaHHMYECKON

SHEPIUH Tena
MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISAPHO-KMHETUYECKOUW TEOPUU

OCHOBHBIC TIOJIOKCHUST MOJICKYJISIPHO-KHHETUIECKOW TeOpUr. BpoyHOBCKOE

3.1.1 newkenne. Juddysusa. Xapaktep IBUKEHHUS W B3aUMOJECHCTBUSI YACTHIL
BEIIECTBA

312 Monenu cTpoeHusl ra30B, KHUIKOCTEH U TBEPABIX TeN U 00BICHEHUE CBOWCTB
BEIIeCTBa HA OCHOBE 3TUX MOJIeNei

3.1.3 Macca monekyn. KommmaectBo BeriectBa. [TocTostHHas ABorajapo

314 TemmoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. Illkana temneparyp
Henscus

315 Mopnens uaeanpHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJICKYJSAPHO-
KMHETUYECKOM TeOprH UAeaIbHOro rasa

316 AGcomoTHas TemmepaTypa Kak Mepa CpeaHeil KHHeTHYEeCKOW HHEepruu
TEIUIOBOTO JABMKEHUs yacTull rasza. lllkana temnepatyp Kenbpuna

3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akon JlaibToHa

318 l'azoBbie 3akoHbl. M3o0mpornecchl B HIealbHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEpMa, U30X0pa, n3obapa

3.1.9 Texnuyeckune ycTpoucTBa: TepMOMETP, OapoMeTp
[IpakTnueckue paboTsl. M3MepeHne macchl BO3Ayxa B KIACCHOW KOMHATe.

3.1.10 HccnenoBanue 3aBUCUMOCTH MEXKTy ITapaMeTPaMU COCTOSIHHS Pa3peKeHHOTO
rasa

OCHOBbI TEPMOAMHAMUKNU
321 Tepmoannamuueckasi cucreMa. BHYTpeHHSST SHEprusi TepMOIUHAMUYIECKON

CHUCTEMBI ¥ CIIOCOOBI €€ N3MEHEHUS




KomnuectBo TemnoTel W pabora. BHYyTpeHHSIST 3HEprusi OJHOATOMHOTO

3.2.2
UJIEANIbHOTO ra3a
Bunel  Temomnepenaud:  TEIUIONPOBOAHOCTb, KOHBEKLMS, HW3Iy4YECHHUE.
3.2.3 TenmoémkocTs Tena. Y aenpHas TeII0EMKOCTh BenecTBa. Pacuér konmnyectsa
TEIUIOTHI IIPH TEIUIoNepeiaue
IlepBblii  3ak0oH  TepmMoaMHAMuKH. lIpuMeHeHwe  mepBOro  3akoHa
3.24 TEPMOJMHAMHUKU K Hu3omporeccaMm. ['paduueckas mHTeprperanus padboOThI
rasa
TermoBele  MammHbl.  [IpUHIUIIBI  JAEWCTBHUA ~ TEIUIOBBIX  MAIlHWH.
3.25 [IpeoGpaszoBanust sHepruu B TemIoBbIX MamnHax. Koadduunent nosnesnoro
neiictBus (nanee — KI1JI) TermoBoit mamunusl. [{ukn Kapao u ero KIT/]
326 Bropoit 3akon TepmoaumHamuku. HeoOpaTUMOCTh TPOILIECCOB B TPHUPOJIE.
TemoBblie qBUTATENU. DKOJIOTUYECKUE TPOOIEMBI TETNIOPHEPTE€TUKH
327 TexHudeckre yCTpOWCTBA: JBUTATEh BHYTPEHHETO CropaHus, OBITOBOM
XOJIOIUIBHUK, KOHIUIIUOHED
3.2.8 [IpakTuueckue paboTsl. U3mMepeHue yaenbHOU TeII0EMKOCTH
ATPETATHBIE COCTOSAHNA BEILIECBA. ®A30BBIE [TEPEXO/IbI
. [TapooOpa3zoBanue u koHaeHcanus. Vcrapenue u kuneHue. Y iebHas TeroTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT AAaBJICHUS
3.3.2 AOCOIOTHAS M OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayxa. HacklmeHHblii nap
333 Tsépnoe Teno. Kpucrammyeckue u amopgHblie Teraa. AHU30TPONHS CBOMCTB
KkpuctamioB. Kujakue kpuctamibl. CoBpeMEHHbIE MaTepUaIb
3.3.4 [InaBneHue u kpucTau3anus. Y aeabHas TeraoTa miasieHus. Cyonumanus
3.35 VYpaBHeHHe TeIIoBOro OanaHca




Texnudeckue yCTpOWCTBA: TUIPOMETP U ICUXPOMETP, KaJOpUMETP,

3.3.6 TEXHOJIOTMM IIOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM UHUCIE
HAaHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTuyeckue paboTel. Mi3MepeHue BIaXKHOCTH BO3IyXa
SJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 DnexTpu3alys Tei. DIEKTPUUECKUi 3apsi. JIBa BUIa SIMEKTPHUUECKUX 3apsiioB
4.1.2 [IpoBOAHUKH, TUIIIEKTPUKHU U TIOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia
414 BzaumoperictBue 3apsnoB. 3akoH Kymnona
ALE Onekrpuyeckoe noJie. Hanpsk€HHOCTE snexTpuyeckoro mnoii. IIpuHmun
cynepno3uiyn. JINHUM HanpsHKEHHOCTH AJIEKTPHUYECKOTO TOJIS
4.1.6 Pabota cui anekrpocratudeckoro noJist. [lorennuan. Pa3nocTs nmoTeHmanos
417 [IpoBOMHUKKM M JOUANEKTPUKU B TOCTOSHHOM JJIEKTPUYECKOM TOJIE.
JysnexTpuueckas MpOHUIIAEMOCTb
418 DnexTpoéMkocTth. KonpeHncarop. DneKTpoEMKOCTh INIOCKOTO KOHEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHIEHCaTopa
Texuudeckune ycTpoHCTBa: AIEKTPOCKOII, AIEKTPOMETP, IJEKTPOCTaTHUECKas
4.19 3all1Ta, 3a3€MIICHUE AIEKTPONpHOOPOB, KOHIACHCATOP, KCEPOKC, CTPYHHBIN
IpPUHTEP
4.1.10 [IpakTrueckue paboTel. U3mMepeHue J1eKTpoEMKOCTH KOHIEHCATOPA

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMUHBIX CPEJIAX

421

YcnoBus CYHIECTBOBAHUS IMOCTOAHHOI'O J3JICKTPUYCCKOTO TOKA. Hcrounuku

Toka. Cuia Toka. [IoCTOSHHEBII TOK

4.2.2

Har[meeHI/Ie. 3akon Oma AJIg ydaCTKa e




4.2.3

QHGKTPI/I‘-IGCKOG COIMIPOTHUBJICHUC. YaenpHOE COIIPOTUBJICHHUEC BCIICCTBA

4.2.4 [TocnenoBarenpHOE, NAapaUIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB

4.2.5 Pabora anexrpuueckoro Toka. 3akoH Jlxxoyns — Jlenua

4.2.6 MOUTHOCTH IEKTPUIYECKOTO TOKA
anektpoaBikymas cuna (nanee — OJIC) u BHyTpeHHEe CONpPOTUBIICHHE

4.2.7 HMCTOYHHMKA TOKA. 3akoH OMa 1s MOTHOU (3aMKHYTOM) 3JIEKTPUUYECKOMN TIETTH.
KopoTtkoe 3ambikanne

128 DONeKTpOHHas  MPOBOJUMOCTb  TBEPJABIX  METANIOB.  3aBUCUMOCTH
COMPOTHBIICHUSI METAIIJIOB OT TeMIieparypbl. CBEpXIIPOBOIUMOCTD

4.2.9 DIeKTpUYECKUM TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

4910 [HonynpoBoanuku.  CoOCTBEeHHass W NpPUMECHas  MPOBOJUMOCTD
MOJIyIpoBOAHUKOB. CBo¥CTBa p-n nepexoa. [1oympoBoIHUKOBBIE TPHOOPHI

4211 DJIEKTPUYECKUI TOK B AJEKTPOJUTAX. DJIEKTPOJUTHYECKAS THUCCOLMAIIUS.
DIIEKTPOJIN3

4212 OnekTpuyeckuii TOK B razax. CaMOCTOSITENbHBI U HECAMOCTOSTEIbHBIN
paspsa. Paznuunbie TUIBI caMoOcTOsITeNbHOTO paspsaa. Moinnus. [1nazma
Texnuyeckue yCTpoICTBa: ammepMeTp, BOJBTMETpP, PEOocTaT, UCTOYHUKU

101 TOKa, AJIEKTpOHArpeBaTelbHbIe MPUOOPHI, ANEKTPOOCBETUTEIbHBIE TPHUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  AMOJ, TEPMHUCTOPHl U
(hOoTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TalbBaHUKA
[IpakTuyeckue padoTel. M3ydeHne cMeaHHOTO COEeAMHEHHSI PE3UCTOPOB.

4.2.14 N3mepenne 3JIC HMCTOYHMKA TOKa M €r0 BHYTPEHHETO COINPOTUBIICHHMS.

Ha6HIO,Z[eHI/Ie QJICKTPOJIN3a
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4 OJIEKTPOAUHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS MHAYKIMA
4.3.1 ITocTossHHBIE MarHuTEL. B3anMoaeicTBHE NOCTOSHHBIX MAarHUTOB
MaruauTtHOE Tosie. BekTOop MarHMTHOW WMHIYKUUH. [IpUHOMI CyNeprno3uLuu.
4.3.2 JIvann MarHuTHOW MHAyKumW. KapThHa NMHWNA MarHUTHOW WHIYKIUHU IOJIS
MMOCTOSIHHBLIX MarHuTOB
MaruuTHOE TMOji€ MPOBOJHMKA C TOKOM. KapTuHa NWHUN TOJISI JIMHHOTO
4.3.3 MPsIMOTO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJHMKA, KaTYIIKH C
tokoM. OneIT Dpcrena. BzanmoaeiicTBrue NpoBOAHUKOB C TOKOM
43.4 Cuna Amrepa, e€ MOIyJb U HalpaBJICHUE
4.3 Cuina Jlopenna, €€ Moynb 1 HanpaBjieHUE. J[BHKEHNE 3apsSKEHHOM YaCTHULIbI B
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OJIHOPOJIHOM MarHuTHOM mnoJie. Pabora cuisl Jlopenna
4.3.6 SIBrIeHME AIEKTPOMArHUTHOW UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIMU
4.3.8 OJ1C unaykunu. 3aKOH 3JIEeKTPOMarHuTHOM nHAykuun Papanes
439 Buxpesoe anexrpuueckoe nosie. 3{C MHAYKIINU B IPOBOAHUKE, JBUKYLIEMCS
A MOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuso Jlenma
4.3.11 NunyktuBHOCTD. SBAeHue camonnaykuuu. I1C caMOMHAYKINH
4.3.12 OHeprus MarHUTHOTO NOJIS1 KaTyIIKHA ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIE




Texuuueckue YCTPOfICTBaZ TIOCTOSAHHBIC MAarHurThl, OJICKTPOMArHuThl,

4.3.14
AJIEKTPOIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS [1€Yb
[IpakTndeckne paboThl. M3ydeHne MarHUTHOTO TOJISI KATYIIKH C TOKOM.
4.3.15 HccnenoBanne A€MCTBUS MOCTOSIHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue siBIICHUS 3JIEKTPOMArHUTHOW WHTYKITUU
5 KOJIEBAHI A 1 BOJIHBI
MEXAHMYECKHUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBoOoaHBIC KOJIeOaHus. [ apMoHHUecKre KoJieOaHusl.
51.1
[Tepuon, yactoTa, amriutyna u (aza koaedaHmit
512 [IpyxuHHBI MassTHUK. MaTeMaTHYECKNA MAsITHUK
VYpaBHeHHEe TapMOHUYECKUX KoseOanmii. KnHemarnueckoe u AMHAMHYECKOE
5.1.3
OIMCAaHUE KOJIEOATENHLHOTO ABUKEHUS
[IpeBparenue sHEPTUU MPU TAPMOHUYECKUX KojeOaHusX. CBs3b aMIUTUTYIbI
5.1.4 KoJieOaHUH MCXOJHOW BEIMYHMHBI C aMIUIMTYAaMHU KoJieOaHUN €€ CKOPOCTH U
YCKOPEHHUS
51
KonebatenpHbiii kOHTYp. CBOOOAHBIC JIIGKTPOMArHUTHBIE KOJICOAHHS B
5.1.5 UJCATPHOM KOJIOaTEIIbHOM KOHTYpe. AHAJIOTHsI MEXKIY MEXaHUYECKUMH M
AIIEKTPOMArHUTHBIMU KoJieOanusimu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHUsS SHEPTUU B HIeaIbHOM KOJeOaTeIbHOM KOHTYpe
Boinyxknennble Mexanuueckue konebanus. Pesonanc. Pe3onancHas kpuBas.
5.1.7
BoinyKIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.
5.1.8 Ilepemennsblii Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
MoutHOCTh MEPEMEHHOTO TOKA. AMIUIMTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUITbI
5.1.9

TOKa U HAITPSKCHU A




Tpancdopmarop. IIpousBoacTBo, mepenaya M MOTPEOICHUE AIIEKTPUUECKON

5.1.10 SHEPTrUH. DKOJIOTHUECKUE PUCKH MPU MPOU3BOACTBE JIEKTPUUECKON SHEPTHUU.
Kynbrypa ncnonb3oBaHust 3J€KTPOIHEPTUH B IOBCEAHEBHON KU3HU
Texnuueckue ycTtpoiicTBa: ceiicmorpad, 53JIEKTPUUECKUN 3BOHOK, JIMHUU

5.1.11
aJIeKTponepesay
[Ipaktuueckne paboTel. MccrnemoBanue 3aBUCUMOCTH TIEPHOJA MaJbIX
KoJiebaHuil rpy3a Ha HUTH OT JUIMHBI HUTU M Macchl rpy3a. MccnenoBanue

5.1.12
MIEPEMEHHOT0 TOKA B LIETIH U3 MOCIEA0BATEIbHO COEIMHEHHBIX KOHJEHCATOPA,
KaTYILIKU U pe3ucTopa

MEXAHUYECKHWE U SJIEKTPOMAI'HUTHBIE BOJIHbI
Mexanndeckue BOJIHBIL, ycloBHsL pacnpocTpaHeHud. Ilepuon. CkopocTb
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pacnpocTpaHeHus U ATuHa BOJHbL. [lonepeunblie v mpog0abHbIE BOJIHBI

5.2.2 Hutepdepentiusa u qudpakinsi MEXaHHUECKUX BOJTH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa

£ 5 DNIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUSl HU3JIyYEHHs 3JEKTPOMATHUTHBIX BOJIH.

5.2.4 B3aumuas opuenraiusa BektopoB E, B U v B 3JI€KTpOMarHuTHOM BOJIHE B
BaKyyMe
CBoIICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, IPEIOMIICHUE, TIOJIApU3alus,

5.2.5
mudpakuus, uatepdepenius. CKOpocTh 3EKTPOMAarHUTHBIX BOJIH
[[Ikana >7€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JI€eKTpOMAarHUTHBIX BOJH B

5.2.6
TEXHUKE U OBITY
[IpuHUMnIBl paguocBs3u U TeneBuAeHUs. Panuonokamnus. DIEKTpOMarHUTHOE

5.2.7

3arpsA3HCHUC Oprxcanmeﬁ Cpcabl




TexHu4ecKkrue yCTpPOMCTBA: MY3bIKAIBHBIE HHCTPYMEHTHI, YJIBTPa3BYKOBas

5.2.8 JTUArHOCTHKA B TEXHHUKE W MEAMIIMHE, pajap, PaJuoONpUEMHUK, TEIEBU30D,
aHtenHa, tenedon, CBU-neup
OIITUKA
53.1 [IpssmonuHeHOE pacnpoCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyu cBera
OtpaxkeHue cBera. 3akoHbl OTpakeHMsl cBera. [locTpoeHne wu300pakeHUi B
5.3.2
TUIOCKOM 3€pKajie
[Tpenomenue cBeta. 3akoHbl TIpeloMyieHHsi cBeTa. AOCOIOTHBIA TOKa3aTelb
5.3.3
MIPEIOMIICHHUS
[TorHoe BHyTpeHHee oTpakeHue. [IpenenbHBI Yroa MOJHOTO BHYTPEHHETO
5.34
OTPaKCHUS
5.35 Hucnepcus cera. CnoxxHbIN cocTaB 6emoro ceera. [{Bet
Colwuparornue u paccenBaroniye JUH3bI. ToHKast nH3a. POKYCHOE pacCTOSIHUE
5.3 Y OMITHYECKasi CHjia TOHKOU JiH3bI. [locTpoeHnne n3o0paxeHuii B COOMparonux
: 5.3.6
U paccerBarolmXx JuH3ax. @opmyna TOHKOW JIMH3bL. YBEIWYEHHE, JaBAEMOE
JIMH30H
5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKU
WNnrtepdepennus cera. KorepeHTHbIE HCTOYHUKU. YCIOBHS HAOIIOJICHUS
5.3.8 MaKCUMyMOB U MHUHHUMYMOB B HHTEepPPEPEHIIMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus ceera. JudpakunonHas pemeérka. Y cnoBue HaOMIOAeHUS TTIaBHBIX
5.3.9 MaKCHMYMOB MpHU TaJIeHUH MOHOXPOMATHUUYECKOTO CBETa Ha JU(PPAKIIHOHHYIO
pEeLIETKY
5.3.10 [Tonspuzauus ceera




Texuuueckue ycTpoiicTBa: 0UKH, JTyma, (poToanmnapar, MpOSKIIMOHHBIH anmapar,

5.3.11 MUKPOCKOTI, TEJECKON, BOJOKOHHAs ONTHKA, IU(PPAKIUOHHAS peméTKa,
TOJISIPOU /T
[TpakTaeckue padotel. U3Mepenue mokazarens npenomiieHus. MccnenoBanue
5.3.12
CBOWCTB M300paxeHnii B TnH3aX. HaOmronenue qucnepcuu cBera
SJIEMEHTbI CITIEIIUAJIBHOM TEOPMU OTHOCUTEJIBHOCTH
I'panuubl NpUMEHUMOCTH KJIacCUYecKol MexaHuku. [loctymarsl Teopuu
6.1 OTHOCHUTEIILHOCTH: HWHBAPUAHTHOCTh MOMIYJSI CKOPOCTH CBE€Ta B BaKyyMme,
MIPUHIIATI OTHOCUTEILHOCTH DUHINITEHHA
6 6.2 OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHEe BPEMEHH M COKpaIleHUE
' JUTHHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
CBs13b MacCCHI ¢ DJHEPTUEH M UMITYJIbCOM CBOOOIHOM YACTHUIIBI. DHEPTHS IMOKOS
6.4
CBOOOHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OITTUKH
®dotonbl. ®opmyra [lnanka cBs3u SHEPrUM POTOHA C €T0 YaCTOTOM. DHEPrus U
71.1
UMITYJIBC POTOHA
OtkpsiTue u uccnenoBanue orordpdexra. Onbitel A.I'. CtoneroBa. 3aKOHbI
7.1.2
dboTorddekra
7.1 7.1.3 Ypasaenue DiinmTeiHa A Gporodrddexra. «KpacHas rpanuna» Gororddexra
7.1.4 HaBnenue cBeta. OnbiTel I1.H. JIeOGenena
7.1.5 XUMHUUYECKOE AEHUCTBUE CBETA
Texuudeckne yctpoiicTBa: (OTORIEMEHT, (OTOJATUUK, CONHEUHas Oatapes,
7.1.6

CBETOAMNO




CTPOEHUME ATOMA

Monuens aroma Tomcona. OmnbiThl Pe3epdopaa mo uccieqoBaHuio CTPOSHUS

7.2.1

atoma. [lnanerapnast Moaenp aToMa

[octynater bopa. M3nyuenne u nornomierne (GoTOHOB MPH MEpexoJie aToMa C
7.2.2 OJIHOTO YPOBHS dHEPruu Ha Apyroi. Buael ciektpoB. CrieKTp ypoBHEH SHEPrUuu

aToMa BoJopoJa

7.2 BosHOBBIE cBoOMicTBa yacTul. BousHbl ne bpoina. KopnyckynsipHO-BOJIHOBOM

7.2.3

nyanu3M. Judpakius 371eKTpOHOB Ha KpUCTalliax

CrioHTaHHOE U BBIHYXJCHHOE H3JTydeHHUE. YCTPOMCTBO M MPHUHIMII pabOThI
7.2.4

nasepa

TexHudeckre yCTpOWCTBA: CHEKTPaJbHBIM aHAIM3 (CHEKTPOCKOI), Jiazep,
7.2.5

KBAHTOBBIN KOMITBIOTEP
7.2.6 [IpakTuueckue paboTsl. HabmroaeHne IMHEHYATOTO CIIEKTpa

ATOMHOE A1PO

7.3.1 MeTtopl HAOMIOCHUS U PETUCTPAIIAN AIEMEHTAPHBIX YaCTHIT

OTtkpeiTHe pamunoakTuBHOCTU. OmbITEl Pesepdopaa mo onpeneneHuio cocTaBa
7.3.2 paauoakTuBHOTO u3NMydeHus. CpoiicTBa anbga-, Oera-, raMMa-H3ITy4yeHUs.

BiusiHME painoOaKTUBHOCTH HA KMBbIE OPTAHU3MBI

OTtkpeITHE TIPOTOHA W HeWTpoHa. Hykmowuas moxaens siapa I'eizenOepra —

7.3 7.3.3

NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30tonsl

Anbda-pacniaa. ONEKTPOHHBIH M TMO3UTPOHHBIN Oera-pacman. [amma-
7.3.4

U3JIlydeHHe. 3aKOH PaJMOAKTUBHOTO pacnaaa
7.3.5 DHeprus cBS3M HYKJIOHOB B sifipe. SnepHble cuitbl. Jleekt Macchl sapa
7.3.6 Snepneie peakuuu. Jlenenue u CUHTE3 A1ep




SAnepubiit  peaktop. Tepmosinepubiii cunTe3. I[IpoGnembl ¥ TEPCHEKTUBHI

7.3.7
SIIEPHOM PHEPTETUKU. DKOJIOTHUECKUE ACTIEKThI AJIEPHOU SHEPTETUKHU
OneMeHntapuble 4actunbl.  OTkpeiTHE 103uTpoHA. DyHAaMEHTaNbHBIC
7.3.8
B3aWMOICUCTBHUS
TexHuyeckue ycTpouCTBa: IO3UMETP, Kamepa BuilbcoHa, sAEpHBIN peakTop,
7.3.9
aTomMHasi bomba
[IpakTnueckue paboTsl. MccnemoBanue TpekoB YacTHL] (IO TOTOBBIM
7.3.10
¢dboTorpadusim)
OJIEMEHTbBI ACTPOOU3NKHA
Bun 3BEé3gHoro Heba. Co3Be3amsi, sipKuMe 3BE3NBI, TUTAHETHI, WX BHUIUMOE
8.1
JBUKECHUE
Conneunas cucrema. [Inanersl 3emHO# rpynnbl. [ImaHEeTBI-TUTAHTBI U UX
8.2
CIYTHHMKH, KapJIUKOBbIE TU1aHeThl. Manble Tena COJTHEYHON CUCTEMBI
8.3 Comnre, potochepa u armochepa. ConHeuHast aKTUBHOCTh
8.4 Hctounuk sueprun CoJiHIla U 3BE3]1
3BE3/1bl, KX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, PaIHUYC,
TeMmIeparypa, HUX B3aUMOCBs3b. JluarpaMma «CHEKTpaJibHbIA —KJlacC —
8.5
CBETHUMOCTb». 3BE37bl TJIABHOW IMOCIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIs 3BE3/1 IJIABHOM MOCIIEI0BATENBHOCTH
Buyrpennee  crpoenne  3BE3n.  COBpEMEHHBIE  NPEACTABICHUSA O
8.6

IMPOUCXOKIACHUUN U 3BOJJIIFOITUA COJ'IHLIa 1 3BE31. OTankl KU3HU 3BE3]




Mneunsiii [lyre — nHama lanaktuka. ChnupanbHas cTpykrypa I'amaktuku,

8.7 pactipenenenue 3BE31, raza v nbuid. [lonoxenue u aBmxenue CoJHIA B
INanaxTuke. [Tnockas u chepuyeckas moacucteMsl ['amakTukm
8.8 Tunel ranaktuk. Paguoranaktuky u kBasapsl. YEpHBIE ABIPHI B AIpaxX FAJIAKTUK
Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ma. PazOeranue ramakTuk.
8.9 Bo3spact u pagunyc Bcenennoi, Teopust bonpmoro B3psiBa. Monens «ropsueit
Bcenennoi». PenmukroBoe nsinyueHue
Macmrabnas  ctpykTypa Bcenennoit.  Meraranaktuka.  Hepeménusie
8.10

po0eMbl aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3naTenscTBo
«IIpocsemenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapbentreBoit H.A. Akinoneproe obmectBo «M3maTenscTBo

«HpOCBCIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

— OenepanbHas pabodas mporpamMma 1o yaeonomy npenMery «DPusnkay (0a30BBIH YPOBEHD);
Meronuueckue peKOMEHJAIIMH IO CHCTEME OIIEHKU JOCTHKECHUS 00YyJaIOIUMUCS TUIAHUPYEMBIX

pe3yabTaTOB OCBOCHHUS 00pa3oBaTebHbIX mporpamm: https://edsoo.ru/metodicheskie-materialy/tipovoj-

komplekt-dokumentov/.

— Konrekcrabie 3amaun. 3aganus K yaeOHOMY Kypey «DPu3ukay : yauedbHoe mocobue / A.A. Sxyra, JI.H.
Acanosa ; of pex. JI.A. Ilapmryturoit — MockBa : ®I'BHY «MHCTUTYT comepkaHus U METOIOB
oOyuenwus», 2024. — 61 c.

— Meromuueckwii kefic. DnekrpoMarauTHas HHAYKIUsA. Ousnka. 8 kimace / T.B. CaymkuHa, A.A. SkyTa
; mox pen. JLU. AcanoBoii. — Mocksa : ®I'BHY «MHCTHTYT comepikaHus 1 METOIOB 00y4deHus», 2024. —
15 c.

— Meroanuecknii keiic. Pemenue 3agau mo teme «Biaxxaoctey. @usuka. 10-11 xmaccer / E.1O.
Hy6posuna, K.M. lllutukosa, A.A. fxyra ; nox pen. JIL.U. Acanosoii. — Mocksa : ®I'BHY «MucTuTyT
coJiepaHus ¥ METOA0B o0yueHus», 2024. — 16 c.

— Meronnyecknii kefic. 'mapocratudeckoe nasnenne Ousuka. 7 kiace / T.B. Caymkuna, A.A. fkyra ;
mon pen. JL.U. AcanoBoii. — Mocksa : ®I'BHY «MHCTHTYT conepxaHus 1 METOA0B 00ydeHus», 2024, —
12 ¢. — --Meronnyeckwii ketic. Beruuciienue ko3 GuimenTa moie3Horo JeicTBUS MUKINISCKOTO
npouecca. @usnka. 10-11 xmaccsl / A.A. Skyra ; mon pea. JL.M. Acanosoii. — Mocksa : ®I'BHY
«MHCTUTYT conepaHus U METOIOB 0OyueHus», 2024. — 12 c.


https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/
https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/

— baHk 3amanuii 1 TEKYIIEro oleHuBaHus Mo yueOHoMy mpeamMety «Dusmka». OcHOBHOE ol1iee
obpazoBanue / A.A. fkyra, E.JI. Kouepruna, H.A. 3arpannunas ; moxg pen. JI.A. [apuryTuHoit. —
Mockga : ®I'BHY «HcTUTYT comepikaHusi u MeTo10B 00ydeHus», 2024. — 107 c.

— IIpakTrueckue (;1abopaTtopHbie) paboTHl O yueOHoMY npenmery «Duznka». OcHOBHOE ob1iee
obpazoBanue. Cpeanee odiiee oOpasopanue : yueoHoe nmocooue / FO.B. Crapokypos, A.A. Skyra, H.I'.
Knanosa ; mox pen. JI.A. Tlapurytunoii. — MockBa : ®I'BHY «HCTUTYT cofepkaHMs U METOA0B
o0yueHus», 2024. — 28 c.

— CucreMa OLIEHKH JTOCTHKEHHU TNIAHUPYEMBIX TPEIMETHBIX pe3yIbTaTOB OCBOCHUS y4eOHOro mpeaMera
«Dusuka». OcHOBHOE 0011ee oOpa3oBaHue : MeToanyeckue pekomenaanuu / M.1O. lemunosa, A.1O.
[entun. — Mocksa : ®I'BHY «MHCcTUTYT cTpaTerun pa3BuTHs oOpa3oBanus», 2023. — 99 c.

— CucreMa OILIEHKH JOCTHIKCHUH TIAHUPYEMBIX MPEIMETHBIX PE3YJIbTaATOB OCBOCHUS Y4eOHOr0
npeamera «Dusukay. CpenHee odlee oOpa3oBaHue : MeTouueckue pekomenaanuu / A.A. Skyra, ' 11,
Kopneera, H.A. 3arpaanunas. — Mocksa : ®I'bHY «HCTHTYT copepkaHus 1 METOIOB OOYICHHUS,

2024. - 113 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

ttps://edsoo.ru/metodicheskie_kejsy/

https://content.edsoo.ru/case/subject/9/

https://edsoo.ru/rabochie-programmy-vd

https://edsoo.ru/mr-fizika/

https://edsoo.ru/metod seminar_ismo/

https://content.edsoo.ru/lab/

https://vserosolimp.edsoo.ru/physics

(https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-vregiony-ot-
prepodavateley-mfti-i-fizteh-litseya/) u «®usuka s Bcex» (https://xn-80aeffgfbgl5dyawOk.xn--plai/

Caiir:

https://conepxxanneodopazoBanus.pd

EJICOO: https://edsoo.ru/
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