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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO YpOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3ylibTaTaM
OCBOEHHMSI OCHOBHOM 0Opa30oBaTeIbHOM MporpaMmsl, npeactaBieHHbIx B OI'OC
COO, a Taxke c¢ yu€rom deaepanbHOil padodeil MporpaMMbl BOCTIMTAHHS H
KOHIIETIIIMK TpernojiaBanusi ydeOHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
OpraHMA3auaX Poccutickon Oenepanuu, peanu3yrommx OCHOBHBIE
00pa3oBarenbHbIE NPOrPaMMBbI.

Copepxanue mporpaMMmbl 10 (QU3MKEe HampaBieHO Ha (HopMuUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOyuatommxcs 10-11 kmaccoB rmpu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-ACSITEIHBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm ®PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe YYUTHIBACT HEOOXOJMMOCTb pPean3allii MEKIPEIMETHBIX
CBA3eH (UBMKU C €CTeCTBEHHO-HAyYHbIMH YyYE€OHBIMU TpenMeramu. B Hel
ONPENENSAIOTCA OCHOBHBIE 1I€NIM M3Yy4YeHUs! (PU3UKU HAa YPOBHE CPEJIHEro OOUIEro
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTalnpeaMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3uke BKIIOYALT:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM oOydeHwusl.

®du3nka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. IkoapHBIN Kypc GU3NKH — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbu3mdeckoir reorpadueld W acTpoHoMmHein. Mcmonap3oBaHWE HW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpe/eNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MaTEpHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOW BKJIaJ B (POpMHpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommXxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSTH
HAYYHBIN METO]I TO3HAHUS NP BHITIOJIHEHUH UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHOBy Kkypca ¢u3MKu AJi1 ypOBHS CpeAHero oOuiero oOpa3oBaHUs
NOJIOKEH pAI HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCA JIOTMYECKU
3aBepUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3HUKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
o0beqMHEH BOKpPYr (¢u3Mueckux Teopuid. Benymmm B Kypce sBisieTcs
(dbopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJIe.

Hoes cymanumapusayuu. BEE peanuzauus NOpeanojaraeT HCHOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMala (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU MTPpoOIeMaMu.

Hoess  npuxnaowoit  nanpasnennocmu. Kypce ¢$usukum  mpegmoliaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEJCHUS JJIEMEHTOB
COJIep)KaHus, TMOCBAMIEHHBIX JKOJIOTHUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke OOCYKIEHUs
po0JIeM palliOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMH Kypca (U3UMKH HAa YpPOBHE CpEAHEro OOIlero
o0Opa3oBaHus SABIAIOTCS (hU3MUecKue Teopuu ((pOpMHpPOBAHUE MPEIACTABICHUN O
CTPYKType HOCTpoeHus: GU3NYECKO Teopuu, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TIPaHMIAX
OPUMEHUMOCTH TEOpUHM, MJid OIKCAHUA €CTECTBEHHO-HAy4YHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CY€T OpraHu3allid SKCIEPUMEHTAIBHON AESITEIbHOCTH O0YYaroIIMXCs.
Hnst  Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B mporpamme no (¢usuke oObEeIUHEHBI B OOUIUMN CIHCOK YUEHHYECKUX
OpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM MepedyHe JaOOpaTOpHBIX padorT,
IPOBOJUMBIX I KOHTPOJS M  OLIEHKH, OCYIIECTBIIETCS  Y4YaCTHUKAMU
00pa3oBaTeNbHOTO Tpoliecca HCXOId U3 OCOOCHHOCTEHW IUJIAHUPOBAHUS U
ocHamieHust kabunera Qusuku. Ilpu »3TOM obOecrneunBaeTcsi OBJAJECHUE
0o0yJarouMMucss yMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHHUsS, HCCIEAOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TIIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEI0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE YHENSETCSs PEHICHUI0 PacdyE€THBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ay NPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHON (PU3UYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHATh NU3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOr0 pa3fiesa Kypca, TaK U MHTErpUpysl 3HAHUS W3
pa3HbIX paznenoB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIIIOTCA 3aJaHUs Ha
00BbsICHEHHE TpPOTEeKaHUs (U3MUECKUX SIBJIEHUH W TMPOIECCOB B OKpY’KArOIIeH
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl MoJenu sl CUTYallMu MPaKTUKO-
OpUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanuamu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecleyeHnio y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(bu3HKK HA YPOBHE CPEHET0 0011Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
IpeIMETHOr0 KaOuWHeTa (PU3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MpeAMETOB €CTECTBEHHO-HAYYHOI0 IMKia. B kaOuHere (U3MKU JOKHO OBITh
HEoOX0MMMOe J1TabopaTopHOE OOOpYJAOBAHME /I BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3UKEe YUYCHUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
06opyoBaHUE.

JleMoHcTpalluoHHOE 00Opy/0BaHHe (DOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIYEBBIX JIEMOHCTpAIui s
UCCJIEIOBAaHUSI  WM3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, OMIUPHUUECKUX U
byHIaMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHUYECKHUX MPAKTUUYECKUX paboT
dopmupyeTcs B BUAE TEMAaTUUYECKHUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydaromuxca. TeMaTu4ecKue KOMILIEKTbI
7ab0paTOpHOTO O00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU TIENISIMH H3y4eHUS PUUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCS:

e (dopmupoBaHnme wHTEpeca M CTPEMJICHUS OOYYAOMIMXCS K HAYYHOMY
W3YYCHUIO TMPUPOJNBI, PA3BUTHE HX HMHTEIUVICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ NMO3HAaHUA U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHMEe HAYYHOTO MHPOBO33PECHHS KaK peE3yibTaTa H3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

e (¢opMupoBaHHUE YMEHUU OOBSICHATH SIBJICHUS C HCIOJb30BAaHUEM
($bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeNIbCTB,;

e (opmupoBaHue mpeacTaBICHUNA O PO (PU3MKHU I PA3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JocTixkeHue 3TuX 1elield obecreunBaeTcsl peleHueM CIeAyIOIMUX 3a1ad B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY W
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUH NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsSICHEHU (PUBNUECKUX SBJICHUH B TMPUPOAEC U JJisd TNPUHSITHUS
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peHICHUS Pa3jIMYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3faHue (PU3NYECKO MOJEIN, aICKBATHON yCIIOBUAM 331a4H;

e TMOHWMaHHE (U3UYECKUX OCHOB M TPHUHITUIOB JIEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, MX BIMSHUS HA OKPYKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS M TMPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIM3a M HHTEpIpeTauuu HUHGOpMAaLHH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHWE YCJIOBHM NJIsi Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESTEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JadopaTopHBIX U
NPAKTUYECKUX pabOT ABISIETCS PEKOMEHJOBAaHHBIM, YYHTENb JENaeT BbIOOP
IPOBENCHUS J1A0OPATOPHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYaIbHBIX
0COOEHHOCTEHN 00yYaIOIINXCS.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Pa3nen 1. ®usuka 1 MeTOAbI HAYYHOT O IO3HAHUSA

®dusuka — Hayka o npupoze. HaydHbie MeTonabl ITO3HAHUS OKPYKAOLIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B TNPOLECCE TMO3HAHUS IPUPOABL.
OKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIOTE3HI.
®duznyeckue 3aKOHbI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTUA (PU3MYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAaHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpeOHsE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOEKIIMM HA OCH CHUCTEMbl KOOpJHUHAT.
CrnoxxeHue nepeMeIIeHuil U CI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIUHENHHOE JBrkKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEepeMelICHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBwxkeHue. J[BuKeHHEe  MaTepuUalbHOW  TOYKH  TIO
OKPY>XHOCTH C TTOCTOSIHHOM 1O MOJIYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopocTs. [lepuoa u yactora obpaiienus. [{leHTpocTpeMUTENILHOE YCKOPEHUE.

TexHUueckre YCTpPOMCTBA U MPAKTUUECKOE TMPHUMEHEHME: CIIHUJIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOnronenne ABUWKEHHS Tea, OPOIIEHHOTO TMOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOAHOTO M CHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO IBHMXKEHHUS C LICJIBIO OINPEIEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOUIEHHS MEXAY NyTAMH, MPONUJICHHBIMU TEIOM 34
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM INPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepuanbHOU Touku. Tpetnit 3aKkoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOIbXKEHUS U cuiia TpeHus nokosi. Koadduuent tpenus.
Cuiia cOnpOTUBIIEHUS PU JIBUXKEHUU TEJa B AKUJKOCTH WIIU rase.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBeCHS TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHECHHUE: MOIUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MAICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIONIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX JAedopMaruu.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, HWMEIOLIETO OCh
BpallCHUS.

Tema 3. 3akonvt coxpanenusn 6 mexanuke

NmMnynbc MaTepuanbHOW TOUYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NmMmnynbec cUlibl U U3MEHEHUE HMITyJbca Tejla. 3aKOH COXPAaHEHUs HMITYJIbca.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPTUH.

[ToreHmuanbHas SHEprusl. [ToTeHmuanbHas SHEprus YIIpYTo
neopMUpOBaHHOM  TIpykWHBI.  [loTeHlManbHas  SHEprus Tejda  BOJM3HU
MIOBEPXHOCTH 3E€MIIH.

[loTeHmuanbHble W HEMOTCHIIMAIbHBIE  CHJIBL CBsi3b  paboOTHI
HETIOTCHIIUAJIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW SHEPTrUM CHUCTEMbI TEIl.
3aKOH COXpAaHEHUSI MEXaHUYECKON YHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexona MOTEHIMATBHON YHEPTUHU B KHHETHYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3M pabOThl CHUJIBI ¢ UBMEHEHUEM MEXaHHMYECKOW IHEPTUH
TeJa Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MosekyisipHast u3nKa 1 TEePMOAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM U MX OMBITHOE
obocunoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aMMOJICMCTBUSI 4YaCTHI[ BellecTBa. MOJEIN CTPOCHUs Ta30B, >XUIKOCTEH U
TBEPJIBIX TEJT U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pasmepsl Mosiekyll. KonnuectBo BemectBa. [Tocrositnaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepatyp
Llenbcus.



Mopens  wmpeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpeaHEN KHWHETHMYECKOM SHEpPruy TEIUIOBOrO JBMKEHUs dacTtul rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH /lanbroHa. M3ompoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBieHUE H3OMPOIECCOB: H30TEPMA, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OneITHI, JOKAa3bIBAIONINE JUCKPETHOE CTPOCHHE BelmecTBa, Qororpaduu
MOJIEKYJ OpPraHUYECKUX COECTUHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHCTBHUS.

Mopenb, WILTIOCTPUPYIOIIAs IPUPOLY AABIEHUS ra3a HA CTEHKH COCYa.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUSI HJACAIBHOTO Tasa,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTypbl BO3AyXa B HEM.

HccenenoBanne 3aBUCMMOCTH MEXAY NapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CHUCTEMBI U CIOCOObI €€ n3MeHeHus. KonudecTBo TemioThl u pabota. BHyTpeHH: s
DHEPIrUsl  OAHOATOMHOIO  HMJEaJpbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3IyUYeHHUE. Y IeTbHAasl TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEMIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K H3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh po1eccCoB B IPUPOJIE.

TernoBble  mMamwuHbl.  [IpuHOUIBI ~ AEUCTBHUS ~ TEIUIOBBIX  MAallWH.
[Ipeobpa3oBanusi 3HEpPrUM B TEIJIOBbIX MamuHax. KoadduiueHt mose3Horo
nevictBust TerioBod mamuHbl. [lukn KapHo u ero ko3ppuuMeHT moJIe3HOTO
JENCTBUA. DKOJIOTHYECKHE MPOOJIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHus, ObITOBOM XOJIOAWIbHUK, KOHAUIIHOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JIHEpPTrUM Teja IMPU COBEPIICHUH pPabOThI: BBUIET
npoOku u3 OyTBUIKM MOJ JCHUCTBHEM CXATOTo BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOHU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIulonepeaaye.

OnpIT 10 anauabaTHOMY pACHIMPEHHI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHue yaeapHOU TEMI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTb BO3Ayxa. HacelmeHHbIM nap. YAenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT JIaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPOIHS CBOMCTB
kpuctaiioB. Kuakue kpuctamisl. CoBpeMmeHHble Marepuanbl. [lnaBienue u
KpUcCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuueckre YCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHUHU MOJYyUYCHHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy NoHM>XKEHHOM J1aBJICHUM.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenre 0THOCUTETLHON BIIAXKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHaMHUKa
Tema 1. Inekmpocmamuxa
DJIeKTpU3almsl Tei. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOMHUKM, AUAIEKTPUKU W MOJYIMPOBOJHUKH. 3aKOH COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTpUYECKUil 3apsia.
Onektpuueckoe mnone. Hanpspk€HHOCTh  AnekTpuueckoro moja.  [IpuHnun



CYIEPIO3ULHNMN DJICKTPUUECKUX TOJeH. JIMHUK HanpspKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mois.  [lorenmman.  Pasnocthb
NOTEHUUAIOB. [IpOBOOHUMKM M AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JudnekTpuyeckas NpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh MIOCKOTO0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

TexHu4yeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKash 3alllMTa, 3a3€eMJICHHE B3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThyecKas 3anuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSIHUS MEXAY HUMU U TUIJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUUECKOE COIMPOTUBJIEHUE. YIEIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTH
AIIEKTPUYECKOTO TOKA.

DONEeKTpOJABWKYIIAsA CHJIAa U BHYTPEHHEE CONMPOTHBJIECHUE HCTOYHHKA TOKA.
3axon Oma 15 OHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTtkoe 3aMmbikaHue.

OJIEKTpOHHAas ~ MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeEMITepaTypbl. CBEPXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOJANUMOCTh
noJiynpoBoJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIABaX  JJIEKTPOJIUTOB.
DNEeKTpoIuTHYECKas: AUCCOIUALIUSL. DIEKTPOJIH3.



DJlekTpuUuecknii TOK B Ta3zaxXx. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJIBTMETP, PEOCTAT, HWCTOYHUKHU TOKA, OJIEKTPOHArpeBaTENIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MTOTYTIPOBOHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA Y HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
MJIONIA TTOTIEPEYHOr0 CEUYECHUS U MaTepuara.

CMeniaHHoe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wW3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3IEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMEaHHOTrO COeIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABMKYIIEH CUJIbl UCTOYHHKA TOKA M €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HabGmronenue snekrposnusa.

MesxknpeaMeTHblie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kiacce oCylIECTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
Ounosoruu, XuMuH, reorpady U TEXHOJIOTHH.

Meocnpeomemuvle nonssmusi, CBSI3aHHBIE C W3YYEHHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HakT, rurnore3a, (uanyeckas BEIUYMHA, 3aKOH,
TEeOpUsi, HAOIIOJICHHUE, SKCIEPUMEHT, MOJICTUPOBaHNE, MOJIE/Tb, U3MEPEHHUE.

Mamemamuxa: pemieHue CHUCTEMBbl ypaBHEHWH, JWHEHHas (yHKIHS,
napabona, runepbosia, uxX rpa@uKu U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJUHAT, CJIO)KEHUE BEKTOPOB.

buonocusn: Mexanndeckoe ABUKEHUE B XKUBOW mpupoje, auddysus, ocMoc,
TEII000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIaud, TEIIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHHS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
rajabBaHHKaA.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHHMS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET WU JPYTue), IBUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHAIPEBATEIbHBIE puOOPHI,
3IIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctossHHBIE ~ MarHUTHL.  B3aMMOJENCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOM uHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JTWHUNA MarHUTHOMN
WHIYKIHH TOJIA IOCTOSSHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUA
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aAMKHYTOTO KOJBLEBOTO
MPOBOJIHUKA, KaTyIIKU ¢ TOkoM. OnbIT DpcTena. BzanmoelicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HampaBiieHUE. [[BUKEHHE 3apsiKEHHOW YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenua.

SIBiieHME 3NEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABIXKYILIAA CWIa HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOMU
nnaykuuu dapanes.

BuxpeBoe anekrpuueckoe mojie. IJIEKTPOABMXKYIIAs CWJIa WHAYKUAU B
IIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUWHIYKIIUH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpoOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: TOCTOSIHHBIE
MAarHuThbl, 3JIEKTPOMArHUTHI, DJIEKTPOJABUIATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacCTUIl, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKUUW MAarHUTHOTO TIOJIS.

B3aumopenicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJeOaHUS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUMU.
[IpyXVHHBIM MasATHUK. MaremMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKUX
koneOanuii. [IpeBpailienre HEPrun MPU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubrit  koHTYp. CBOOOIHBIC JJICKTPOMAarHUTHBIC KOJICOAHWS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHUYECKUMU U
AIIEKTpOMarHuTHEIMU  KoJieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHH B UJCATBLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJICOaHUS.

[lepemennsbiii TOK. CHUHYCOMAAQIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JICHCTBYIOIIEE 3HAUCHHWE CHUJIbI TOKA U
HaIpPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPTUH. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYCCKUMA
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUH JIEKTPOIEepe/ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JeKTponepeadn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJI€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 6OIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHa BoJIHBL. [lomepeyHble W TPOJOJIBHBIE BOJHBI.
HUuTtepdepenims u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEeIOMIICHUE, MOJspu3anus, TuQpaKus,
uHTepdepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIkana 371eKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeAeBUAEHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHUKE M MEIULIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBU-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenue oTpakxeHus U NPeJOMIICHNS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGniofnenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJeOaHU.



HccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa)KEHHUE,
pesioMIICHHUE, TOIspu3alus, Audpakiuus, nHTephepeHITHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
OZHOpOIHOM cpene. JIyd cBera. TOUEUHBIM UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeTa. IlocTpoeHue n3oOpaxeHuil B
IJIOCKOM 3€pKalie.

[Ipenomienue cBera. 3aKOHbBI MIPEIOMIICHUS CBETA. AOCOJIIOTHBIN MMOKA3aTeNb
npenomieHus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

CobOuparomue W pacceuBarome JUH3BL. ToHKas JuH3a. DOKycHOe
paccTosiHUE W ONTHYecKas cuiia TOHKOW JuH3bl. [locTpoenue uzobOpaxeHuil B
coOMparolMX U paccerBalOlIUX JMH3aX. DopMylia TOHKON JUH3BI. YBeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWuTtepdepenius cBera. KorepeHTHblEe HCTOYHHKHU.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HMHTEp(EpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YcIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU TNAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonsgpusanus ceera.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOSKIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHUKA, TUPPAKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsMonuHEHOE pacIpOCTPAHEHUE, OTPaKEHHE M TMPEJIOMIICHUE CBETa.
OnTuueckue nprudopBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKCHHM B JTMH3AX.

Mojaenu MUKpPOCKOIIA, TEJIECKOIA.

HaGmronenune natepdepeHiu crera.

HaOnronenue nudpakiuu cBera.

Habnronenue aucnepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUILIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

Habmronenue noiasipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3Mepenue rnokasaress NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakKeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIacCMYeckon  MmexaHuku.  [loctynatsl
CIIEIMAJIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOZYJISI CKOPOCTHU
CBETa B BaKyyM€, IPUHILIUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpALIECHUE
JUTVHBL.

DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKOM YACTULIBI. DHEPIrus
MOKOSI.

Pasznes 7. KanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu 3Hepru (HOTOHA C €r0 YaCTOTOM. DHEPTHUsl
¥ UMITyJIbC (POTOHA.

OTtkpritre u uccienoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotordhdexra. YpaBuenue DiHmTeitHa s doTtoddpdekra. «KpacHas rpanunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, coTHEYHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CaeToauo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Imanerapnas Mogmenbs aroma. lloctynater bopa. M3nydyenue u mnorjomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMa BOJOPOIA.

BonHoBble cBolicTBa yactull. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JTyau3M.

CHIOHTAaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEeKTPaIbHBIN
aHau3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnroaenue nHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol
HabGmronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOCHMS sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pe3zepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO u3iMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydeHHs.
Bimsinue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eitzenOepra—
MBanenko. 3apsang sapa. MaccoBoe uncio sapa. M30Tormsl.
Anb(a-pacnaa. ODNEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. I['amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTUBHOTO pacaja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccer sapa.
SnepHble peakuuu. JleneHue U CUHTE3 s1ep.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGnemMbl U TEPCHEKTUBHI
SIIEPHON SHEPrETUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIUN HIIEMEHTAPHBIX YACTHII.
®dyHaMeHTaIbHble B3auMOJeHCTBUA. EAMHCTBO (pu3nueckoi KapTUHBI MUpA.
TexHuyeckre yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHHE: JTO3UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMmHas 6oMoa.
Jlemoncmpayuu
CuéTuMK MOHU3NPYIOLINX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3ZUKH

Otamnbl pa3BuTHs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, SpKUE 3BE3JbI, IUIAHETHI, UX BHUIWMOE
JIBHKCHHE.

ConHeyHnas cucteMa.

Connue. ConHeunast akTuBHOCTh. Mctounuk sHeprun ConHIAa W 3BE3.
3BE3/71bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHeKTpadbHBIM Kiacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM ITOCJICJOBATEILHOCTH. 3aBHCHMMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOW TMOCJEA0BATEIHLHOCTU. BHYTpeHHEE CTpoeHue



3BE31. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXO0XKACHUH U 3Boonmu CoJHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel raakTuk. Paguoranaktukyu u kBaszapbl. UEpHBIE ABIPHI B AApax
rajaKkTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PeTMKTOBOE U3ITyUYeHHUE.

MacmrabHas crpykrypa Beenennoit. MeTtaraiakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNeHUs TTOJI0XKEHUSI HEeOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3us1 CEeBEpHOro MOyIIapus U IpKUE 3BE3bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maroiee NOBTOPEeHUE

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COILIMAJIBHON M 3TUYECKOM cepax NeaTeTbHOCTH YeIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOU KapTHHE MHPA, pOJib GU3HMUECKOU TEOPUHU
B (OpMUpPOBAHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
(bu3UYECKON KapTUHBI MUpaA B OOIEM PSIAYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
ounosnoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAy4HbIA (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIETh, U3MEPECHUE.

Mamemamuka: pemIEHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIIUA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPHI M UX MPOEKLUMWH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, NPU3HAKH TOJ00MS TPEyTroJbHUKOB,
OTIpeICNICHHE TUIOMIAU TIIIOCKUX (UTyp U 00BbEMA TEll.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBWKEHHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanyvy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUECKOW PEIIETKH, CHEKTPaJIbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATHUTHBIX Py,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, IIPEACKA3aHUE 3EMJICTPSICCHHM.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
JJIEKTPOJBUTATENb, WHAYKIMOHHASA I€Yb, pajgap, PaIuONPUEMHHUK, TEIEBU30D,
anteHHa, teiedoH, CBYU-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenamera «®Pusnukay HAa YpPOBHE CPEIHEr0 OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJIKHO OOECICUHTh JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusnka» TOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOyYaloImMXCS PYKOBOJCTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH MO3ULMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHUI, COOTBETCTBYIOIINUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B MPOLECCE PEAM3alUi OCHOBHBIX HAlpaBICHUN
BOCIUTATENIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIUY;

YMEHHE B3aHMOJIENCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN WJICHTUYHOCTH,
MaTPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npuUCyLIero (pU3nYecKoi HayKe;



5) TPy10BOT0 BOCIIMTAHUSI:

WHTEPEC K pa3IuyHbIM cdepaMm NpodecCHOHAIBHON AESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapaKTepa KOJOTUYECKHUX MPOoOiIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HaHMS LEJIed YCTOMYMBOIO Pa3BUTHU YEIIOBEYECTBA;

pacCIIMpEeHHE OIbITa JEATEILHOCTH DSKOJOTUYECKONW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

chOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpollecce
U3ydeHUsT  (QU3WKHA ~ OCYIISCTBJIATHL  NPOSKTHYID M HCCIEAOBATEIIbCKYIO
NEeATENHHOCTh HHIMBUIYAIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUSA
ba3oBble Jiornueckue JeMCTBHA:
CaMOCTOSITETLHO  (OpPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTIDKCHMUS
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICTEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESITECIBHOCTH;
KOOPJAWMHUPOBATh M  BBHIMIOJNHATH pabOTy B YCIOBUSX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
Bba3oBble ucciaeaoBareabCKHe AeiicTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMM M METOAAMHU
(bu3HUECKOW HAayKH;



BJIa/ICTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKON U MPOCKTHOU ACSITEIbHOCTH
B o0Osactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEP)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJIETh BHUAAMU JIEATEIHHOCTH 110 TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliy, MPeoO0pa3OBaHUI0 W MPHUMEHEHHUIO B Pa3iIHYHBIX Y4YeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00y1acTu (HU3UKH;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIC CBSI3M W aKTyallM3UPOBATh 3ajady,
BBIJIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHhI I J0Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh MApaMETPhbl K KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayl B 00Opa30BaTEIbHOM
NESATETHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHWsA 1O (HU3UKE B MPAKTHYECKYI0 001acTh
KU3HEACSITEILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJyYCHUs WHPOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH TOWCK, aHaJH3,
CHUCTEMATHU3AINI0 W WHTEPHIPETAlni0 WH()OpPMAIMU pa3IWYHBIX BUAOB U (popMm
IIPE/ICTABIICHNUS,

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIB30BaTh  CpeJACTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEUICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
3aja4 ¢ CoOONIOIeHHEM TpeOOBaHMN JPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMpaBOBbIX M OJTUYECKHUX HOPM, HOPM
UHGOPMAITMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PM3MUECKOTO COJCpXKAHUS B Pa3IMYHBIX (opMaTax cC
y4€TOM Ha3zHAYCHUS MHPOPMAIMH U [EIEBON ayAUTOPHUH, BHIOMPAs ONTUMAIIBHYIO
dbopMy TIpeICTaBICHUS U BU3yaTH3aIUH.

KoMMmyHMKaTHBHBIE YHUBeEPcaJbHbIEe YueOHbIe 1elicTBUSA:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU ¥ BO BHEYPOUHOH JACATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud M CMST4Yath
KOH()JIMKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIOJIb30BAaTh IPEUMYILECTBA KOMAaHIHOW U HMHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPAVUHUPOBATh JEUCTBUA 10 €€ IOCTHIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensiath poiad € YY4ETOM MHEHHMH YYaCTHMKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
001Ut pe3ynbTar 1Mo pa3pab0oTaHHBIM KPUTEPUSIM;

[pe/ularaTb HOBBIE IIPOEKTHI, OLIEHMBATh HIACU C IIO03ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATL IO3UTUBHOE CTPATErMYECKOE IOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSABIIATH TBOPUYECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbBIE YHHBeEpPCAJbHbIE yUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIICCTBJISATH TO3HABATCIBHYIO JICSITCIHPHOCTh B 00JIACTH
GU3UKKM W aCTPOHOMHH, BBIABJIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBHIMIOJTHEHUS MPAKTUYECKON PaOO0THI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEITOYTEHUIH;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacuupsTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaThH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO M TIPOSIBIICHUIO DJPYIUIIMU B 00JacTu
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJIeTh ~ HaBBIKAMU  TIO3HABATEIBHOW  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX TMPOILIECCOB, HUX PE3yJbTaTOB U
OCHOBaHUII;

WCIIOJIb30BaTh NMPUEMBI peIeKCUU /IS OLICHKHU CUTYallud, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO0 HX
CHUKEHUIO;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrUX I[pU aHallu3€ pe3yJIbTaToB
NEeSATENbHOCTH;

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TpPU aHaIu3e pe3yiabTaToB
NEeATENbHOCTH;

MPU3HABATH CBOE MPaBO U MPABO JAPYTUX HA OMIUOKH.

B nponecce AOCTUXKEHUS JMYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS MPOTrPaMMBI
no ¢u3uKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydarolUXcs
COBEPILEHCTBYETCS SMOIIMOHAIIBHBIN UHTEIUICKT, npenoiararoni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBAaHMsI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJaNTUPOBAThCA K
HMOIIMOHATBHBIM H3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEUW MOTHMBAllUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTVIKCHUIO LEIU U
yCcrHexy, ONTUMHU3M, WHULHMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOHX
BO3MO>KHOCTEH;

HMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBICHUU OOUIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMATbHBIX HaBBIKOB, BKIIOYAIOIINX CIOCOOHOCThH BBICTPaBaTh OTHOILICHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaXKkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax poiib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyYCHHBIX (UUYECKUX MOJCICH:
MaTtepualibHasl TOUKa, HHEpIMaIbHasl CUCTeMa OTCUETa, abCOMIOTHO TBEPIOE TEJIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, )KUIAKOCTENM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKHH 3apsijl MPU pelieHnn (PU3nYecKux 3ajad;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MIPSIMOJIMHEWHOE
JBWOKEHUE, CBOOOJHOE TajeHue TeJ, JBMIKEHUE 10 OKPYKHOCTH, WHEPIUS,
B3auMojiericTBre Tei, nuddys3us, OpOyHOBCKOE JIBUIKEHHUE, CTPOCHHUE KUAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUu (OXJIAXKEHUHN ), TETLIOBOE
paBHOBECHE, WCIApEHHE, KOHJIEHCAIMs, TUIaBJIEHUE, KPUCTAUIU3allUsl, KUICHHUE,
BJIYKHOCTh BO3/IyXa, MOBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXAy [apaMeTpaMu COCTOSIHMA Tra3a B  H30IpOIECcCax,
AIEKTpU3alus TeJ, B3aUMOAECHCTBHE 3apsAI0B;

OMUCHIBATh MEXAHUYECKOE JIB)KCHUE, HCIOJb3Yysl (DU3NYECKUE BEIIUYUHBIL:
KOOpJAWHAaTa, MyTh, MEpEeMEIIeHUue, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH OIMUCAHWW TPABUIBHO TPaKTOBATh
bu3HUecKril CMBICT MCHOJb3YEeMbIX BEJIMYMH, WX OO0O3HAYCHUS M €IUHMUIIbI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMYUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh H3YyYECHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIJIOBBIC SIBICHUA,
UCTIONIb3Yysl (U3MYECKUE BEIMYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpEeaHss
KHUHETUYECKasl HEPTUsl XaOTUYECKOTO JIBIXKCHUSI MOJICKYJ, CpeIHEKBaIpaTUIHas
CKOPOCTh MOJIEKYJI, KOJHWYECTBO TEIUJIOThI, BHYTPEHHsSSI SHEprus, padora rasa,
KO3(P(PUIMEHT TMOJE3HOTrO JACHCTBUSI TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
NPaBUWIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIWYHH, WX
0003HAaueHUs W EAUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yUYCHHBIC ICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SIBIICHUS (TIPOIIECCHI), UCTIONB3Ys (PM3UYECKUE BEIMYHMHBI: DJICKTPUUECKHUMA 3aps/l,
AIIEKTPUYECKOE MOJIe, HAMPSXKEHHOCTH MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIIUAIOB;
IpU ONMHWCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIIOJIb3YyEMBbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIUHUIIBI, YKa3biBaTh (hOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUUYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PUBUUYECKHUE MPOIECCHI U SBICHUS, UCIOJB3Yys (PU3HUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoro Tarotenus, |, |1 u Il 3akons HetoToHAa,
3aKOH COXpPaHCHMS MEXAaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HWMITYJIbCa,
NPUHIUAN CYNEPIO3UIIMA CHJI, TPUHITUIT PABHOMPABUS HMHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPTruU TEIJIOBOIO JBUKEHUS MOJIEKYII C
abCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHECHHUS
ANIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyarh CJIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBHUS (TpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIUIBI JCHCTBHS MallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvarh yCJIOBHsS UX O€30MACHOTO WCIIOJIb30BAHUS B
MIOBCEIHEBHOM )KU3HH;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, MPU ITOM
dbopmynupoBarh mpoOieMy/3aady ¢ THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOJHWTH OMbBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS U HUCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buUKCUpOBaTh pPe3yJbTaThl MOJYYCHHOM 3aBUCUMOCTH (PU3MYECKHUX BEIUYHUH B
BUJIe TaOIUIl U TpaMKOB, A€NIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOr0IaTh MpaBmia 0€30MacHOTO TpyJa MPHU MPOBEACHUU HCCICTOBAaHUN B
paMKax y4eOHOro OJKCIepUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW U IMPOECKTHOU
NEeSATENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py0BaHUS,

pelmarb pacy€éTHhIE 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3NUYECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMBIE I €€ PEIICHUS, MPOBOJIUTh PAcdEThl U OLICHUBATH PEaTbHOCTh
MOJIY4YEHHOT0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

peniaTh KAYECTBEHHBIE 3a/1a4: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3UYECKHe SIBJICHNUS,

UCIIOB30BaTh  TPU  pEHIEHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
MH()OpPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEJICTABIICHUS YYEOHOW W HAyYHO-TIOMYJISIPHON WH(POPMAIINH, TTOTYIYCHHOW W3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBACHEHHME MPOIECCOB OKPYKAIOIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN KU3HU
JUTsl o0ecredeHus: 0e30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370pPOBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
IOBEJICHUS B OKPYKAOLIEH Cpee;



paboTaTh B TpYyINIE C BBIIOJHECHUEM PAa3JIMYHBIX COLMAIBHBIX pOJICH,
IUTAHUPOBATh PadOTy TPYMIBI, PAUMOHAIBHO paCcHpelensiTh OOsI3aHHOCTH U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJ€KBATHO OLICHUBATh
BKJIQJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PELICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOW NEATEIBHOCTH JIFOJCH, LEIOCTHOCTh M €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JTy4 CBETA, TOUYECYHbIM UCTOYHUK CBETA, SIACPHas
MOJIe]Ib aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO fJipa IMpHU peUIeHUU (PU3NYECKHUX
3ajay;

pacro3HaBaTh (Qpu3MUECKue SIBICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHWUTHasE WHAYKIMSA, JCHUCTBUE MAarHUTHOIO TIOJIA Ha
MPOBOJHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPACHPOCTPAHEHHE CBETA, OTpa)XKeHUe, MPEeTOMIICHUE,
uHTeppepeHnus, audpakuus W TONIpU3alusg CBETa, JHUCIEPCUS CBETa,
doToanekTpudeckuit 3pdext (porodrddekT), cBeToBOE NaBIeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W MCKYCCTBEHHAas
PaIMOaKTUBHOCTE;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3U4YHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBIEHUSA (TIPOIECCHI), HCTONB3YSd (U3MYECKUE BEIMYMHBI:
AIIEKTPUYECKUI 3apsij, CUJia TOKa, DJIEKTPUUYECKOE HAMpPsHKEHUE, JICKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAS CHJIa, paboTa TOKa,
WHIYKIUST MarHUTHOTO mojsi, cwia Awmmepa, cuwia JlopeHila, MHIYKTHBHOCTb
KATYILKH, SHEPrusl JJIEKTPUYECKOr0 M MAarHUTHOrO IMOJEH, MEepUoJ M YacroTa
KojebaHuii B KoyeOaTeIbHOM KOHType, 3apsij W CHJIa TOoKa B Tpolecce
FapMOHMYECKUX DJEKTPOMAarHUTHBIX KoJjieO0aHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs] CHWJIA JIMH3bI, TPU ONHUCAHUU NPABUIBLHO TPAKTOBAThH (PU3MUECKUU
CMBICIT HWCIIONB3YEMBIX BEIWYUH, WX OO0O3HAYCHHWS W EAWHUIIBI, YKa3bIBATh
dbopMysbl, CBA3BIBAIONIME JIaHHYIO (DU3WYECKYI0 BETUYHHY C JAPYTUMH
BEJINYMHAMU;

ONMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHl, HCIOIb3YS
¢dbu3nUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI H



4acToTa CBETA, YHEPTHUS U UMITYJIbC (POTOHA, IEPUO TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SiZiep, IpPU ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYMCIIATH 3HAUCHHE (PU3NYECKON BETUUHHBIL;

aHAIM3UPOBATh (PU3UYECKHE IMPOILECCHl U SBJICHUS, UCHOJIBb3Ys (PU3NUYECKHE
3aKOHBI U NMPUHLUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEJ0BATEIBHOIO U MAPAJIIEIIBHOIO
COCAMHEHHUs] TMPOBOJHUKOB, 3akoH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHAYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacipOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA Mg (oTtodddexra,
3aKOH COXPAaHEHWSl DHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs
IIEKTPUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHMsSI MACCOBOIO 4YMCIIA, IMOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAXXEHHE U YyCJIOBHUS (TpaHUIbl, 0O0JaCTH)
IPUMEHUMOCTH;

OIPENENSTh HAIIPABJICHUE BEKTOPA MHAYKIMU MarHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuJibl Amriepa u cuisl JlopeHua;

CTPOUTh U OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHl 10 MCCIENOBAHUIO (DU3UYECKUX SBJICHUA U
IPOLIECCOB C HCIIOJIB30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUI: IPU 3TOM
dbopMmynupoBath MpobieMy/3aady M TUINOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO O000pY/OBaHHUS, MPOBOAMUTH OMBIT U
bopMyIHpPOBATH BHIBOJIHI,

OCYILECTBIAThH NMPSMbIE U KOCBEHHbBIE U3MEPEHUsT (GU3NYECKUX BETUYHH, TPU
TOM BBIOMpPATh ONTHUMAJIBHBIN CHIOCOO HM3MEPEHHS M MCHOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUI: MpPU STOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEIMYMH B BHUJAE TaONUIl U
rpaduKoOB, AeNaTh BHIBOBI M0 pe3yJbTaTaM UCCIIEI0BaHMUS;

coOroaTh npaBuiia 0e30MacHOro Tpyda MpHU MPOBEACHUN MCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOU
JESATENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1AOOPATOPHOIO
000pyA0OBaHUS,

pemath pacuéTHBIE 3a7a4dl C SBHO 3aJIaHHOW (U3UYECKOW MOJIEIIbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/la4u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIBI,



HEeoOXoauMbIe NIl €€ PEIICHUs, TMPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYCeHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI,

peliaTh KaueCTBEHHBIC 3a/1aUH: BBICTPAaNBaTh JJOTUYECKH HETIPOTHBOPEUYHUBYIO
IIEMIOYKY PACCYXKIACHUN C OMOpPOM Ha M3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIIU
Y TIPEJICTAaBJICHUS yU4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, ITOJYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAITHUIO;

OOBSCHATH TPHUHITUNBI JCHCTBUS MAIMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3nyaTh yCIOBUS UX OE€30MACHOTO HUCIIOIH30BaHUS B IMOBCEIHEBHON
KU3HH,

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHEC HAyKH, B OOBSICHEHHUE IPOICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HH
it obecriedeHus: 0€30MaCHOCTH TP OOpaIleHHH ¢ MPUOOpaMU U TEXHUYSCKUMHU
YCTPONCTBAMH, JIJISI COXPAHCHUS 3J0POBbS M COOJIOICHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpYyIIEe C BBHIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYMIIBI, PAIMOHAIBHO pacHpenesiTh OOsI3aHHOCTH U
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYaIllMsX, aJCcKBATHO OIICHWBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM TTPOOICMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Konn4yectBo 4yacos
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOorpaMMbl Bcero
padoTbl padoThI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUA
11 @®u3nKa U METOJIbl HAYYHOT'O TO3HAHUS 2
Wroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JluHamuka 7
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI 9 1
TEOpHUH
3.2 OCHOBBI TEpPMOJIUHAMUKH 10 1
33 ArperaTHble COCTOSTHUS BEIECTBA. 5

®da30BEIC MepeXo bl

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

Wtoro no pazneny

Pazpnen 4. JIEKTPOIMHAMMUKA
4.1 DneKTpocTaTHKa

42 ITocTostHHBIN 2neKTpUYeCKUl TOK. TOKHM B
' PasIMYHBIX Cpeax

Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II0 ITIPOTPAMME

24

10

12

22

68

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/

Pazpea 1. JIEKTPOJUHAMUKA

MarnuTHoe noje. I1eKTpOMarHuTHast
WHYKIUS

11

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAarduTHBIC

2.1
KoJIeOaHus
29 MexaHu4ecKue 1 3JICKTPOMarHUTHEIC
' BOJTHBI
2.3 Onruka

Hroro no paszneny

KoanuyecTBO 4acos

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBI crenualIbHON TCOpHUU

OTHOCHUTEITLHOCTH
Utoro no pazneny

Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOU OIITHKU

4.2 Crpoenue atroma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK



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

4.3 AToMHOE AP0 5

Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOLIEE TIOBTOPEHUE

6.1 O06o0maroiiee MOBTOPEHUE 4
Uroro no pazgeny 4
PeszepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME 68

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos JJIeKTPOHHbIE
Ne Jlara nu¢ppoBbIE
Tema ypoka Kontpoabubie IIpakTtuuyeckue bp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoTsbl
pecypcebl
®duznuka — HayKa O IPUPOJIE.
Hayunsie MCT(}), bl HO?I))HapHI/IH 1 bubmmorexa [TOK
Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIero Mupa
Posb 1 mecTo $usuku B
($hopMHUpPOBaHUH COBPEMEHHOMN 1 bubnmoreka [JOK
Hay4yHOH KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM IeSITETbHOCTH JIIOIeH
MexaHnueckoe JBHKEHUE.
OTHOCHUTENBLHOCTh MEXaHUUECKOTO 1 bu6mmoreka [{OK
newxeHus. [lepemenenne, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue
PaBHOMEpHOE NIpSIMOIMHEWHOE 1 bubnuorexa [IOK
JIBMOKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSAMOIUHENHOE 1 bubnuoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢
CBoOoaHOE TIasieHne. Y CKOpeHue 1 bubnuorexa [JOK
CcBOOOIHOTO MMaeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BHKEHUE.
I[II:I/DKeHHe MAaTepHUaIbHON TOUKH I10 1 Bubmmorexa LIOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[IpuHn otHOCUTENBHOCTH [ anumnes. 1 bu6mmoreka [JOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

17

WNHepruanbHble CUCTEMBI OTCUETA.
IlepBb1it 3akoH HproToHa

Macca tena. Cuina. [Ipuniun
Cylepro3uuuu cuil. Bropoit 3akoH
Hprorona s MarepuaibHOM TOYKHU

Tpernii 3axoH HeroToHa mis
MaTEPHUAIIbHBIX TOYECK

3aKoH BceMHUpHOTo TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCTb

Cuna ynpyrocru. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoapdunmeHt tpeHusi.
Cuuta CONTpOTHBIICHUSI TIPH JIBHXKEHUH
TeJa B KUIAKOCTH WJIH rase

[TocTymaTenbHOE 1 BpamaTeIbHOE
JIBIDKEHHE a0COFOTHO TBEPIOTO Telia.
MowmenT cuisbl I1imedo cuibl. YcaoBus
paBHOBECHS TBEPJOTO TeNa

HNMmnynsc MmaTepralbHON TOYKH,
CHCTEMBI MAaTEPHAIIBHBIX TOYEK.
NMmnynbec cunbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE NBUXKEHME
PaGoTta u MOLTHOCTB CHUIIBI.
Kunernueckas 3Heprus MarepuaabHON
ToukH. Teopema 00 U3MEHEHUHN

KMHETUYECKON YHEPTUH

IToTreHumanbHas SHEPTHUs.

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [{OK


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

18

19

20

21

22

23

24

[ToTeHIManbHAS SHEPTHS YIIPYTO
ne(OPMHUPOBAHHOM MPYKHUHBL
[ToTeHManbHAsE SHEPTHS Tela BOJIN3U
MOBEPXHOCTU 3eMJIN

[ToreHnmanbHbIE U HEMOTEHLIUAIBHBIE
cuiibl. CBs3b paboThI
HETIOTCHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHMYECKOW YHEPTHH CUCTEMBI TEJL
3aKOH COXpaHEHUSI MEXaHUIECKOU
SHEPIrUU

Jlaboparopnas pabota
«HMccnenoBanue cBsizu pabOTHI CHIIBI C
A3MEHEHHEM MEXaHMIeCKOH OHCPIrun
TeJa Ha MIPUMEPE PACTSHKCHHUS
PE3UHOBOTO KIyTa»

Konrponbnas padora no Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE

OCHOBHBIE TIOJI0KEHUST MOJIEKYJIISIPHO-
KHHETHYEeCKO! Teopuu. bpoyHoBckoe
newkenue. Auddysus

Xapakrep JBUKCHUS U
B3aUMOJICYCTBUS YaCTHL] BELIECTBA.
Mopenu cTpoeHHus ra30B, )KUIKOCTEN
U TBEPABIX TEI

Macca mosneky:n. KonudyectBo
BemiecTBa. [locrosHHas ABoraapo
TermnoBoe paBHOBecue. TemnepaTypa
u e€ uamepenue. lllkana remneparyp

https://m.edsoo.ru/ff0c461a

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

27

28

29

30

31

32

33

34

Lenbcus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TeMrepatypa Kak Mepa
CpeHEN KNHETUYECKON YHEPTUH
JIBMOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHnas pabota
«ccnenoBanue 3aBUCUMOCTH MEKITY
napamMeTpamMu COCTOSTHHS
Pa3pexKEHHOTO ra3a

H3omporeccsl B uaeaabHOM ra3e u ux
rpaduyeckoe npeacTaBieHUe

BuyTtpeHHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
crmocoObl e¢ m3MeHeHus. KoandaecTBo
TEIJIOTHI U paboTta. BHyTpeHHS S
SHEPTUS OJHOATOMHOT'O UJIEATFHOTO
rasza

Bunp Teruionepenaun

VnennHas TEINIOEMKOCTD BEIECTBA.
KonnuectBo TemnoThl npu
Tertonepenaye. AauabaTHBIN porecce
I1epBblil 3aKOH TEPMOAVMHAMUKH U €TO

MMPUMCHCHHUEC K U30IIpoucccamMm

Heo6paTumocTs nporeccoB B

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

Bbub6moreka [JOK
https://m.edsoo.ru/ffOc511e

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

35

36

37

38

39

40

41

42

43

44

45

npupoe. Bropoi 3akoH
TEPMOJAMHAMUKU

[Tpunun gevicteust u KII/I TernmoBoi
MaIlIMHBI

[uxn Kapuo u ero KIIJ]

DKosiornyeckue npooaeMbl
TEIUIO3HEPTETHKH

O6o06maromuii ypok «MonexysipHast
¢u3uka. OCHOBBI TEPMOTMTHAMUKI

Konrponbnas padora no teme
«Monexymnspras ¢puznka. OCHOBBI
TEPMOJAUHAMUKN

[TapooGpazoBaHue U KOHACHCALMS.
Hcnapenue u kurenue

AOCOmII0THAS U OTHOCHTEIbHAS
BIIQXKHOCTH BO31yXa. HackllieHHbIH
nap

Teépnoe Teno. Kpucrammmueckue u
aMopdHbIe Tea. AHU30TPOITHS
CBOMCTB KpUCTAJIOB. JKujakue
Kkpuctauibl. COBpeMEHHbIE MaTEPHAIIbI

[TnaBneHue u KpucCTaIIA3AIHSL.
VY enpHas TEIIOTA IDIABJICHUS.
CyOnmumarus

YpaBHeHHE TEIJIOBOTO OaaHca

DneKkTpu3anus Tei. DIeKTPUIeCKUn
3apsia. J{Ba BUIa SIIEKTPUUYECKHUX

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c6938

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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47

48

49

50

51

52

53

54

3aps/I0B
[TpoBOIHUKY, TUATIEKTPUKH H
MTOJTYTIPOBOTHUKH. 3aKOH COXPaHCHUS
ANEKTPUUECKOTO 3apsiia

BsaumoneiictBue 3apsa0oB. 3aKoH
Kynona. ToueuHbII IIeKTpUYECKAN
3apsg

Harpsx€HHOCTD 211EKTPUYECKOTO
noJist. [IpuHnun cynepno3unuu
ANEKTPUYECKUX MoJIeH. JInHum
HAPsHKEHHOCTH

Pabora cuit 3IeKTpoCTaTHIeCcKOro
noiida. ITorennman. PasHocts
IIOTEHIIUAJIOB

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JIGKTpI/I‘-IGCKaH MMPOHUIIACMOCTD

OnexrpoéMkocTs. KonaeHncarop

:‘)HGKTpOéMKOCTB IIJIOCKOI'O
KOHACHCATOpAa. SHCpFI/I}I 3apsAKECHHOT'O
KOHACHCATOpa

JlaGopaTtopHnast pabota "M3mepenue
ANMEKTPOEMKOCTH KOHJIeHcaTopa'

[TpuHIIMTT AEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMMUPOBAIILHOTO
amrapara, CTpyHHOIr0o MpUHTEpA.
DJIeKTpOoCTaTUYECKas 3aluTa.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOc6ce4

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7126

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



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

58

59

60

61

3azeMIIeHHE AIIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUSI €TO
cymectBoBanud. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Conporusnenue. 3akoH OMma Jist
yJacTKa 1enu

[TocnenoBarenbHOE, apaIeIbHOE,
CMEILIaHHOE COeIMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«/3yueHne cMEaHHOro COeMHEHUS
PE3UCTOPOBY

PaboTta 1 MOITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

3axon OMa 11 OJIHOM (3aMKHYTOI1)
anexTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne 3J1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS»

Pe3zepBHublii ypok. KonTposbHas
pabora 1o Teme "DnexTpoauHaMuka /
Bcepoccuiickas mpoBepouHas paboTa

O06o0maromuii ypok
«dnexTpoanHamukay / Becepoccuiickas
poBepoyHas pabora

ONeKTpOHHAas IPOBOAUMOCTD TBEPBIX
METAJIJIOB. 3aBUCUMOCTh
COINPOTUBIICHUS METAIIJIOB OT
Temieparypbl. CBEpXIIPOBOJUMOCTh

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

62

63

64

65

66

67

68

ONEKTPUUECKUI TOK B BaKyyMe.
CBolicTBa 3JEKTPOHHBIX ITyYKOB

[TorynpoBOAHUKH, UX COOCTBEHHAS U
IIpUMeECHas MpoBoAUMOcTh. CBOMCTBA
p—n-nepexona. [lonynpoBoaHUKOBbBIE
npudOpbI

DJIEKTPUUYECKUM TOK B pacCTBOpax U
pacrmiaBax 3JeKTPOIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALIMSL.
DneKTponu3

DNEeKTPUUYECKUN TOK B Ta3ax.
CaMOCTOSTENLHEBIN U

HECaMOCTOSTCILHBIN paspAal. MomnHus.

IIna3sma

DnexTpuueckue npudopsl U
YCTPOMCTBA M UX MPAKTUICCKOE
npuMeHenue. [IpaBuiia TeXHUKH
0e30macHOCTH

Kontponbhas pabota no teme
«nektpocraruka. [TocTosHHBII
aNeKTpuueckuil Tok. Toku B
Pa3IMYHBIX Cpeax»

PesepBHBIil ypok. Q000U ypok
o teMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
n/n

Tema ypoka

IlocTostHHBIE MATHUTEL K UX
B3aMMOJCHCTBYE. MarHuTHOE IOJIE.
BekTtop MaruuTHOM MHAYKUMH. JIMHUK
MAarHUTHON MHAYKIUHU

MarauTHO€ 1oJie MPOBOJIHHUKA C
TokoM. OnbIT DpcTena.
BzaumopeiicTBue npoBOJHUKOB C
TOKOM

JlaboparopHas pabota «3ydeHue
MardMTHOI'O IIOJIA KaTyIIKHU C TOKOM)»

JleficTBME MarHUTHOTO MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amrepa.
JlabopaTopHnas pabota
«HccnenoBanue ASHCTBUS
TTOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM)

JleficTBMEe MarHUTHOT'O MOJIS Ha
JBHKYIIYEOCS 3apSKEHHYIO YaCTHUILY.
Cuna Jlopenna. PaGota cuiibt
Jlopenua

DOnekTpoMarauTHas HHAyKus. [loTok
BEKTOpa MarHUTHOM UHAyKuuu. IC
WHIYKIHUU. 3aKOH 3JIEKTPOMarHUTHOMN

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThbI

JlaTa
IIpakTH4eckue
U3y4eHust
padoThI
1
1

JJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubnunoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubnunoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

13

14

nHaykuuu dapanes
JlaGopaTopHnas pabota

«I/ICCJ'ICI[OBaHI/IC SABJICHUA
BHCKTpOMaFHHTHOﬁ HWHIAYKIOHUW»

NuayKkTUBHOCTB. SIBIEHUE
camouHaykiuu. I1C caMOMHIYKITUH.
OHeprusi MarHUTHOT'O MOJIsl KATYLIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

TexHuueckue yCcTporucTBa U UX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb,
YCKOPHUTENH JIEMEHTAPHbIX YaCTHILI,
MHIYKIMOHHAs II€Yb

O6o061maromuil ypok «Marautaoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HWHIAYKIOWS

KonTponbHas pabota o Teme
«MaruuTHoe ToJI€e.
9HGKTpOMaFHI/ITHaSI I/IHZIYKIII/ISI»

CB00OO/THBIC MEXaHUYECKUE
kosnebanus. 'apmoHnyeckue
KojebOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
Meproja MallbIx Koyie0aHuil rpy3a Ha
HUTH OT JUTUHBI HUTU B MaCChI TPy3a»

KonebarenbHbiit KOHTYp. CBOOOJHBIE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

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

bubnuoreka [JOK
https://m.edsoo.ru/ffOcab82

but6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [JOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

ANEKTPOMArHUTHBIC KOeOaHus B
UJeaIbHOM KOJIeOaTeTbHOM KOHTYPE.
AHanorus Mexay MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATTbHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBiaeHue 0 3aTyXarOIIMX
KojeOaHusx. BeiHyX/IeHHBIC
MexaHHYecKHe Konedanus. Pe3onanc.
BbIHy)KIIeHHBIC 3HeKTp0MaI‘ HUTHBIC
KoseOanus

[Tepemennsiil TOk. CUHYCOUTAIBHBII
IEpEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOI0 TOKa. AMIUIUTYJHOE U
JICUCTBYIOILIEE 3HAUEHNE CHUJIBI TOKA U
HaIpsHKEHUS

Tpanrcdopmarop. [IpousBoscTso,
nepenaya u noTpedieHue
3IEKTPUUYECKON SHEPTUU

YCTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHE AJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JUHUH BIIeKTporiepeaad

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ncnonb3oBaHus
JIEKTPO3HEPIUH B IOBCEAHEBHOU
AKU3HU

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

MexaHn4eckue BOJIHBI, YCIOBUS
pacmnpoctpanenus. [lepuoa. Ckopoctb
pacrpocTpaHeHHUs U JTMHA BOJIHEI.
[Tonepeunsie U TPOIOJIHLHBIC BOTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3Byka. Bricora Tona. TemOp 3ByKka

DNEeKTPOMarHUTHBIE BOJHBIL, UX
CBOICTBa U cKOpocTh. [lIkana
3J€KTPOMAarHUTHBIX BOJIH

[IpuHIUTIBI paTnOCBA3U U
TeneBuaeHus. Pa3Butue cpeacTn
cBs3u. Pagnonokamus

KonTponbras pabora «Konebanus u
BOJTHBI»

[IpssMonMHENHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOU Cpeje.
Toueunslii ICTOYHHK cBeTa. JIyu
CBETa

Otpaxxenue cBeTa. 3aKOHBI OTPAKEHUS

cgeta. [locTpoenne n300pakeHUU B
IIJIOCKOM 3€pKalie

[Ipenomnenne ceera. [ToaHoe
BHyTpeHHee oTpaxeHue. [IpenenbHelii
YTOJI IOJTHOTO BHYTPEHHETO
OTpPa’KEHUS

JlabopaTtopHnas padota «M3mepenne
TOKAa3aTeJsl MPEJTOMIICHHS CTEKJIIa

JIunzsl. [locTpoenue n3odpakeHuii B

bubmorexa [JOK
https://m.edsoo.ru/ff0ccab4

but6mmoreka [{OK
https://m.edsoo.ru/ffOcccOc

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bu6nunoreka [IOK
https://m.edsoo.ru/ffOcc6f8

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd7{6

bubmmoreka [IOK
https://m.edsoo.ru/ffOcd67a

bubmmoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nuH3e. PopMyiia TOHKOM JIMH3BL.
YBenu4ueHue JuH3bI

JlaGopaTopHnas pabota
«/ccienoBanue CBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus cBeta. CIIOKHBIN COCTaB
oenoro cBerta. Llet. JJaboparopnas
pabora «Habnronenue aucnepcun
CBETa»

Wurtepdepennus creta. dudpaxius
cBeta. /ludpakuuonnas pemeérka

[TonepedyHOCTHh CBETOBBIX BOJIH.
[Tonsapusanus ceera

OnTuyeckue MpuOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS

['pann1BI MPUMEHNMOCTH
KJIACCUYECKOM MexaHMKU. [TocTymaTel
crienuaabHOU TEOpUn
OTHOCHUTEJIBHOCTH

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3aMeITIeHne BPEMEHH M COKpalIEHUE
JUTHHBI

DHeprus U UMITYJIbC PENSATUBUCTCKON
yacTHLbl. CBS3b MACCHI C SHEPTUEH U
HMITYJIbCOM. DHEPIUsl MOKOs

Konrtponsnas padora «OnTHKa.
OcHOBBI cIENIMANIBHOM TeopUn
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcddle

bubnuoreka [JOK
https://m.edsoo.ru/ffOced22

bu6nunoreka [IOK
https://m.edsoo.ru/ffOcf02e

bubmmoreka [IOK
https://m.edsoo.ru/ff0cf862

bubmmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bubnunoreka [JOK
https://m.edsoo.ru/ffOcfc68

but6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

®oronsl. opmyna [Inanka. Dueprus
U UMITYJIbC (POTOHA

OTKpBITHE U HCCIIEIOBaHUE
dotorddexra. Onbiter A. I'.
CroneroBa

3akonsl pororddexra. YpaBHeHue
OitHmTeiHa 15 GoTtodrddekra.
«Kpacnas rpanuma» porodddexra

Hasnenune cBera. OnwiTe [1. H.
JlebeneBa. XMMHYECKOE JEUCTBUE
cBeTa

TexHuueckue ycTpoiucTsa u
MPAKTUIECKOE TPUMECHEHUE:
(dboTosnemMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]

Pertennie 3agau mo reMe «JIeMEHTHI
KBAHTOBOU OIITUKN

Mongens atoma TomcoHa. OnBITEI
Pezepdopna mo paccessHUIO O-9aCTHII.
[InanerapHas Mmozenb aroma

IToctynater bopa

W3nydenue u nornouieHue GoToOHOB
MIpH NEPEX0/ie aTOMa C OJTHOTO YPOBHS
SHEPTUM Ha Opyroi. Buasl criekTpoB

BoimoBele cBorcTBa yacTHI, BOJHEI

ne bpowis. KoprmyckynsipHO-BOJIHOBOM

Ayalin3M. CrioHTaHHOE U

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

but6mmoreka [{OK
https://m.edsoo.ru/ffOcffc4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

bubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

BBIHYKJACHHOC U3JIYUYCHUC

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopna no onpeneneHnio cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anb(a-, 6era-, raMmma-
n3nydeHus. BiusHue
PaaMOAKTUBHOCTH HA KUBbIE
OpraHU3Mbl

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbha-pacnan.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-u3nydenue

OHeprus cBA3M HyKJIOHOB B SIIpE.
SAnepuble peakuuu. A nepHbIin
peaktop. [Ipo6iembl, mepCeKTUBHI,
9KOJIOTUYECKUE ACIEKThI IePHOU
JHEPreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOIOICHUS 1
pPEruCTpaIfK SJIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalbHbIE
B3auMonencTsusa. EquHCcTBO
(hu3HUeCcKON KapTUHBI MUPa»

OTans! PasBUTHUA aCTPOHOMHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4Ye€HHE ACTPOHOMUHU. Bug
3B&3aHOrO HeOa. Co3Be3nus, spKue
3BE3/1bl, IUIAHETHI, UX BUJUMOE
nekenue. CoaHevyHas cuctema

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

57

58

59

60

61

62

63

64

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sneprun ConHua U 3B€31

3BE&305I, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/bI ITIABHOU
IIOCJIEJ0BATENbHOCTU. BHyTpeHHEe
cTpoeHue 38€31. CoBpeMeHHbIE
IIPEICTABICHMSI O IPOUCXOXKICHUU U
sBosronnu CosHIa U 3BE3]

Muieunsiii IlyTe — Hama ['anakTuka.
ITonoxenue u nBuxenue CosHua B
lNanaxrtuke. ['anmaktuky. YE€pHble IbIpbI
B s/Ipax rajJakTHK

Bcenennas. Pa30beranue rajakTHK.
Teopus bosbioro B3peisa.
PenukToBoe n3iyuyeHue.
MerTaranakTuka

Hepemiennsie mpoGieMbl acCTpPOHOMUU

Kontpoinbnas paboTa «51eMEeHTbHI
aCTPOHOMHUU U aCTPOPHUIUKID)

O6o6maromuii ypok. Poib ¢pusuku u
ACTPOHOMHUU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIMAJIbHON B
ATUYECKOM chepax JeITeTbHOCTH
YelioBeKa

O6o6maromuit ypok. Poib u Mecto
(U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o0maromuii ypok. Posb



65

66

67

68

¢uznveckoit Teopun B HopMUpOBaHUH
MPECTAaBICHUN O (PU3NIECKOM
KapTHHE MHpa

O606maromuii ypok. Mecto
¢bu3nuecKoi KapTUHBI MUpa B 001IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUNA O IPUPOC

Pe3epBHbIil ypok. MarauTHoe 1ouie.
DneKTpoMarHuTHasi UHAYKIUs

Peseprubiit ypok. Ontuka. OCHOBBI
CIIELMAJIbHON TEOpUH
OTHOCHUTEJILHOCTH

Pesepnsiii ypok. KBanroBas ¢usuka.

DneMeHTbl aCTPOHOMUU U
acTpOpU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6nuoreka [IOK
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI

10 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

10.1

10.2

10.3

10.4

10.5

IIpoBepsieMble MpeAMeTHbIE PE3YJIbTATHI 0CBOEHHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 00pa3oBaHMs

JleMOHCTpHpOBAaTh Ha TMpHUMEpax poib W MecTo (PU3MKH B
(GbopMUPOBaHUM COBPEMEHHOW HAyYHOW KAapTUHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATECIbHOCTU
b1 001 (71

Y4YuThIBaTh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3UYCCKUX MOJCIICH:
MaTepuaibHas TOYKA, WHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UICAIBHBIN ra3; MOAEIN CTPOCHHS T'a30B, KUIAKOCTEH U
TBEPABIX TEJI, TOYCUYHBIA DJIEKTPUUYECKUM 3aps — IPU PEIICHUU

(bl/ISI/I‘IeCKI/IX 3aJa4

PacnosnaBath pusudeckue siBiaeHus (Ipolecchl) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuu
CTPOCHHSI BEHIECTBA W  DJIEKTPOJUHAMHKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE IPSIMOJMHENHOE JBUKEHHE, CBOOOJHOE INajJeHHE
TeN, ABUXKEHUE MO OKPYXHOCTH, HWHEpLHUs, B3aUMOJCIHCTBUE TeI;
nuddy3usi, OpPOYHOBCKOE JBMIKEHHE, CTPOCHHUE IKHUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o00bEéMa Tel IpU  HarpeBaHUU
(oxJlax/IeHnun), TEMJIOBOE paBHOBECHE, HCHApeHHe, KOHJEHcaIus,
MJIaBJI€HUE, KpUCTAJUIM3allusg, KWUIIEHWE, BJIAXXHOCTh BO31yXa,
MOBBIIIICHHUE JTaBJICHHS T'a3a MPH €r0 HarpeBaHUH B 3aKPBHITOM COCY/IE,
CBS3b MEXJIy IapamMeTpaMH COCTOSIHHS Ta3a B HW30IPOIeccax;

QJICKTpU3aluns TCI, B3aUMOJICHCTBUE 3apsaa0B

OnuchBaTh MEXaHWYECKOE JIBIKCHHE, UCIONb3ys (u3ndeckue
BEJIMYMHBI: KOOPAWHATA, MyTh, MEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, WMIYJbC Tela, KWHETUYeCKas SHEeprus,
MOTEHLIMAJbHAs JHEprusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIITHOCTh; TIPY OTIMCAHUH MPABUJIBHO TPAKTOBATH (PU3NYECKHIA CMBICT
UCTOJNb3YEMBIX BEJIMYMH, MX OOO3HAUEHHs] M €IWHUIIBI, HaXOJIUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYUHY C APYTUMHU

BEiINM4YnHaMn

OmmceIBaTh HU3YYCHHBIC TCIIJIOBEIC CBOMCTBA T€II M TCIUIOBBIC



10.6

10.7

10.8

10.9

10.10

SBJIGHUS, UCHOJb3ys (U3MYECKUE BEIUYMHBI: JaBlIieHHE Ta3a,
TEeMIEpaTypa, CpedHss KUHETHYeCKas HHEPrusi XaoTUYECKOTro
JIBUKEHUS MOJIEKYJ, CpeJHEKBaJApaTH4Has CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHss dHeprusi, pabora rasa,
KO3 (UIIUMEHT TMOJIe3HOr0 JEHCTBHS TEMJIOBOIO JBUTaTelsl; NpHU
ONUCAaHUU IIPABUIIBHO TPaKTOBATh buznyeckuit CMBICII
UCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS M EJUHULbI, HAXOJIUTh
(opMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUUHMHY C APYTUMHU

BCIIMYHMHAM

OnuceiBaTh W3y4YEHHBIE DJJIEKTPUUYECKHE CBOMCTBA BELIECTBA U
ANEKTpUYECKUE  SBJICHUS  (TpoLecChl), HCHONB3ys  (pusmueckue
BEJIMYMHBI: ANEKTPUYECKUN  3apsl, JJIEKTpPUYECKOE  TIOJIE,
HanpspKEHHOCTh  IOJIs, TOTEHIMAJ, pPa3HOCTb IOTEHLUAJIOB; IIPH
OMKCAaHWUU TPABWIBLHO TPAKTOBATh (PU3UUECKUI CMBICI HCIOJIB3YEMBIX
BEJIMYMH, HX OOO3HAUEHHUS M €IUHUIBI, YKa3blBaThb (OPMYIIbI,
CBS3BIBAIOLME JAHHYIO (U3MUECKYyI0 BEJIMYMHY C JpYyTUMHU

BEIn4YnHaMu

aHAIM3UPOBaTh (U3NYECKUE TMPOLECChl U  SBJICHUS, HCIOJbB3YS
¢u3nveckrue 3aKOHBI M MPUHIUIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, I
u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHHs] MEXaHWYECKOH >HEpruw,
3aKOH COXPaHEHUs MMITYJIbCa, IPUHLUI CYNEepHO3ULIUN CHUJI, TPUHLIUI
paBHONpAaBUs HMHEPLUUAIbHBIX CUCTEM  OTCUYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOECHHsS BEILLECTBA, FA30BbIE 3aKOHBI, CBS3b
CpeAHeld KUHETUYEeCKOH HSHEepruy TEelIOBOIO IBMIKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMIIepaTypoi, MEepPBBIA 3aKOH TEPMOJMHAMHUKH;, 3aKOH
COXPAaHEHHUs DJJEKTPUUYECKOro 3apsijaa, 3akoH KyinoHa; mpu 3TOM
pa3nuyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe

BBIp@YKEHHUE U yCIIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MMPUHIUIIBI JeiCcTBUSA MalInH, HpH60pOB n
TCXHUYCCKHUX YCTpOﬁCTB; pas3iiyatb yCJIOBHUA HUX 0€e301macHOTO

HCIIOJIBb30BaHHUA B HOBCGJIHCBHOﬁ KHU3HU

BBIMONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (U3NYECKHUX SBICHUN U
IIPOLIECCOB € MCHOJBb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
3ToM (opmynTupoBaTh TpoOJieMy (3a7ady) W THUIOTE3y Y4eOHOTo
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TPEAJIOKECHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (HYOPMYITHPOBATH BHIBObI

OCYH_IGCTBJ'ISITB npAMbIC KW KOCBCHHBLIC H3MCPCHUA (i)I/ISI/I‘leCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANbHBINA CIIOCO0 U3MEpEeHHs U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJAB30BAaTh U3BCCTHBIC MCTOAbI OICHKHU HOFpGH.IHOCTCfI I/ISMepCHI/Iﬁ

HccnenoBaTh 3aBHCUMOCTH MEXKAY (U3UUECCKUMHU BEITHUYMHAMH C
WCIOJIb30BAHUEM TPSMBIX HM3MEPCHHH; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl TOJYYECHHOW 3aBHUCHMOCTH
(u3MYECKUX BEIMYHMH B BUJE TAOJIUIl U rpadHKOB, AENaTh BBIBOABI IO

pe3ylibTaTaM UCCICAOBAHUA

CoOnromate mpaBwia  0e30MacHOTO  TpyJa TpU  TPOBEICHHUH
UCCIICIOBaHMH B  paMKaXx yd4eOHOro DKCIIEPUMEHTa, Yy4eOHO-
UCCIICIOBATENILCKOW M TPOSKTHON JEATEIBHOCTH C HCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHUS

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIMIBI, HA OCHOBE aHAJIM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh (DU3HUECKYIO MOJENb, BBIICIATH
(dbu3uYecKrue BEIMYMHBI U (OPMYJIBI, HEOOXOAUMBIC ISl €€ peleHus,
MIPOBOJIUTH PACUETHl M OIEHUBATH PEATHLHOCTH IMOJTYUYEHHOTO 3HAYCHUS

(hu3HUYECKON BEITUINHBI

Pemars Ka4eCTBEHHBIE 3a7a4u: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LETIOYKY PACCYXKIAEHUN C ONOPOW HA HM3yUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/IIICCKI/IG SABJICHUSA

Hcnonp3oBaTh TOpU  pEIICHHHM YYEOHBIX 3aJad  COBPEMEHHBIC
UH(POPMALIMOHHbIE TEXHOJIOTUU JUIsl TOHMCKa, CTPYKTYPHpPOBAHUS,
UHTEpIIpETallMd W TPEJCTaBICHUS Yy4eOHOW U HAy4YHO-IIOMYJISIPHOM
uHpOpMAIUY, TOTYYSHHOW W3 Pa3TUYHBIX MCTOYHHUKOB; KPUTHUECKH

AHAJIU3UPOBATH IMOJTYyYaCMYIO I/IH(I)OpMaI_[I/IIO

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOeXKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOIECCOB OKPY>KAIOLIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS MO (DU3HKE B TOBCETHEBHOM
YKU3HH 1)1 o0ecrieueHns 0€30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMu
U TEXHWYSCKUMHU YCTPOWCTBAMH, JJII COXPAHCHHS 3JI0POBbS H

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefie

PaGoTtaTe B Tpymie ¢ BBIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBaTh  pabOTy  TPYIIbI, PAUOHAIBHO  paCHpPENeNiTh
00s3aHHOCTM M IUIAHUPOBATh JAESATEIBHOCTh B HECTAHIAPTHBIX
CUTyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJl KaXXJIOTO W3 YYaCTHHUKOB

IPYIIIBI B pELIEHUE pacCMaTpUBAEMOM MpoOIEeMbl



11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

111

11.2

11.3

114

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax poib U MecTo (U3UKU B
(bOopMUPOBAHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOI'MM, B IPAKTUYECKON AEATEIbHOCTU

J'IIO,Z[Gﬁ, OEJIOCTHOCTh U €AMHCTBO (bHSI/I‘IeCKOﬁ KapTUHbBI MHUpPa

Y4YuUTHIBaTh T'paHULIbI TPUMCHCHUS H3YUYCHHBIX (bI/I3I/IquKI/IX MoOJeJIeH:
TOYCYHBIN BHGKTpI/ILICCKI/Iﬁ 3apAan, aacpHas MOACIb aToMa, HYKJIIOHHAas

MO/I€JIb aTOMHOTO si/ipa NP pelIeHUH (PU3NUYECKUX 3a1au

Pacnio3naBate (usnueckue siBjaeHUs (mporecchl) U OOBACHIATh MX HA
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKHA W  KBAaHTOBOH  (pu3HKH:
AJIEKTPUYECKAsi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMMHUYECKOE,
MarHuTHOE NCUCTBUSL  TOKa, B3aMMO/ICIICTBHE MarHuToB,
ANEKTPOMArHWTHAasT UWHAYKLIMS, JEHCTBME MAarHUTHOTO MO Ha
MPOBOJHUK C TOKOM U JBWKYIIMWCS 3apsl, DIJIEKTPOMAarHUTHBIC
KosebaHus W BOJHBI, MPSIMOJMHEHHOE pacHpOCTPAaHEHUE CBETa,
OTpakeHHe,  TMpelomiieHue, uHTephepeHuus, audpakuus U
MoJiipu3alusi CBeTa, AMCIEPCUSl CBETa, (OTORIEKTpUUEeCcKUil 3¢ dext
(poroaddekrt), cBeToBOE MaBICHHWE, BO3HHUKHOBCHHE JHHEHYATOTO
CIeKTpa aToMa BOJAOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PaanuO0aKTHUBHOCTDb

OnwuceiBaTh  U3yYeHHBIE CBOMCTBA  BeIIECTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTUYECKUE, JIEKTPUUECKYIO NMPOBOAUMOCTD Pa3IMUHBIX
Cpell) U DJIEKTPOMArHWTHbIE sBJIEHUS (MPOILIECCHI), HCIOIB3YS
¢usnveckue  BEIMYMHBL:  DIEKTPUYECKHH  3apsia, CWiIa  TOKa,
NIEKTPUYECKOE  HANPSIKEHUE,  DIIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocTh noteHuuanoB, DJIC, pabora Toka, MHIYKIMS MarHUTHOTO
nmons, cuia Awmmepa, cuwia JlopeHna, WHAYKTHUBHOCTh KAaTyIIKH,
SHEPrusl IEKTPUUYECKOTO M MArHUTHOTO IOJIEH, MEpHOoJ U 4YacToTa
KosiebaHui B KoJIeOaTeIbHOM KOHTYpE, 3apsj U CHila TOKa B Ipolecce
TFapMOHUYECKUX  DBJEKTPOMArHUTHBIX  KoOJIeOaHUH, ¢bokycHoe
paccTosiHWE W ONTHUYecKas CWJIa JIMH3BIL, MPU ONHUCAHUU TPaBUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICI HCIOJB3YEMBIX BEIHYWH, HX
0003HAaYeHHs W EIUHMIbI, YKa3blBaTh (OPMYJIbI, CBSI3BIBAIOLINE

JTaHHYI0 (PU3MYECKYI0 BETUUYUHY C IPYTUMH BEeTMYMHAMHU



115

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUA U IIPOLECCChI, UCIIOJIb3YA
(1)I/I3I/I‘I€CKI/IC BCIIMYHUHBI: CKOPOCTHh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHECPIUA U HUMIIYJIBC q)OTOHa, nepuon
nojgypaciiaga, OSHEpPrusd CBA3M ATOMHBIX AACP; MOpPU OIMMCAHHUU
IMpaBUJIbHO TPAKTOBATbH (I)I/ISI/ILIGCKI/Iﬁ CMBICJI UCITOJIB3YyCMbIX BCIIMYHH,
UX 0003HAYEHUS U CIUWHUIIBI;, YKa3bIBaTbh (bOpMy.]'IBI, CBA3bIBAIOIINC
JaHHYIO (bl/ISI/I‘ICCKYIO BCJIMYHUHY C JPYTHMMH BCIMYMHAMM, BBIYUCIIATD

3HAYCHHUC (I)I/I3I/I‘{eCKOI>'I BCJIIMYHWHBI

AHanu3upoBath (U3MYECKHE TIPOLECCHl U  SIBICHUS, HCIIONIB3YS
¢uznueckue 3aKOHBI M MOpUHOUOBL  3akoH Owma,  3aKOHBI
MOCJICIOBATEIbHOTO W TapaJUICIbHOTO COEAWHEHHUS IPOBOIHUKOB,
3akoH Jlkoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOW WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PAaCTIPOCTPAHEHUS CBETA, 3aKOHBI OTPaKCHUsI CBETA,
3aKOHBl ~ NPEJIOMJIEHUSI CBETa, YypaBHEHHE  OWHINTEWHAa  JJid
dbotodrddekra, 3aKOH COXpaHEHHS DHEPruU, 3aKOH COXPAaHCHHS
WMITYJIbCa, 3aKOH COXPaHEHUs DJIEKTPUYECKOro 3apsjaa, 3aKoH
COXpaHEHUsI  MaccoBOro  uwWcia, nocTyinarsl  bopa, 3akoH
paaMOaKTUBHOIO paclaja; IMph 3TOM pa3iuyaTh CJIOBECHYIO
(hOpMYyJIMPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BBIPAKEHUE U YCIOBUS

(rpanubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[CJ'IHTB HaImpaBJICHUE BCKTOpPAa HWHAYKIMK MAarHUTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeHia

CrpouTs M ONHUCHIBaTH H300pakKeHHE, CO3[aBa€MO€ IUIOCKUM

3€pKajioM, TOHKOW JIMH301

BbINOMHATE SKCIIEPUMEHTHI IO HCCIEA0BAHNI0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHMI; TPH
3ToM (GopMyIHpoBaTh MNpodieMy (3azady) M THIOTE3Y Y4eOHOTro
SKCHEpUMEHTa,  coOMpaThb  YCTAaHOBKY M3  IPEAJIONKEHHOTO

000py10BaHusl, IPOBOJUTH OMBIT U (YOPMYITHPOBATH BHIBOIBI

OCYHICCTBJ'ISITB MIpsAMBIC W KOCBCHHBLIC H3MCPCHHUA (I)I/ISI/I‘-ICCKI/IX
BCJIMYHH, IIPpU 3TOM BI>I6I/IpaTI> ONTHUMAJIBHEIA CIIOCO0 U3MCPCHHUA U

HCIIOJB30BaTh U3BCCTHHIC MCTOIbI OLICHKN HOI‘pGH.IHOCTCfI I/I3MCpCHI/II71

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C UCIOJIB30BAHHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUpOBaTh PE3yibTaThl TOJYYCHHOW 3aBUCUMOCTH (PH3WUYECKHUX
BEJIMYWH B BHUJI€ TAOJIUIl M TPaUKOB, J€JIaTh BBIBOJBI IO pe3yJbTaTaM

HUCCICA0OBaHUA

CoOmomate mpaBuia 0Oe30macHOTO Tpyna NpH  NPOBEICHUU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIIEIOBAaHUN B paMKax ydeOHOTro SKCHEpUMEHTa, YyuyeOHO-
UCCIIEI0BAaTENbCKON M MPOEKTHOM AESITEIbHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOHCTB U JIA0OPATOPHOTO 000PYTOBaAHUS

Pematb pacuérHble 3a7auu ¢ SBHO 3aJaHHOU (PU3MYECKON MOJEIbIO,
UCTONB3ysd (PU3MUECKUE 3aKOHBl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MYECKYIO MOJAETb, BBLACIATH
¢bu3nyeckue BEIUYUHBI U (OPMYIIbI, HEOOXOIUMBIE Ul €€ pellieHus,
IIPOBOAUTH PACUEThl U OLEHUBATh PEATBHOCTh MOTYYEHHOI'O 3HAUCHMUS

(hu3HYECKOl BEITUINHBI

Pemars Ka4eCTBEHHBIE 3a7a4u: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOYKY PACCYXKIAEHUN C ONOPOW HA HM3yUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/IIICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpU  pelICHUMM YYEOHBIX 3aJad4  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpPHUPOBaHUS,
UHTEpIIPETallMM W TPEJCTaBICHUS Yy4eOHOW U HAy4YHO-IOMYJISIPHOM
uHpOpMAaLNY, TOTYYSHHOM M3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUECKH

AHAJIM3UPOBATH IIOJTYyYaCMYIO HH(bOpMaIlHIO

OOBSICHATh TMPUHIMITBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3jinyarh YCIOBUS UX OE30MACHOTO HCIOJIb30BAHUS B

HOBCCI[HGBHOI\/'I KHN3HU

[IpuBoANTE TpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonb30BaTh TeOpeTHUYECKUE 3HAHUS MO (DU3MKE B MOBCETHEBHOM
KHU3HH TSI o0ecTiedeHns: 0€301MacHOCTH pU 00palieHny ¢ mprudopamMu
U TEXHUYECKUMH YCTPOHCTBAMM, JMJISI COXpPAHEHUs 3I0pOBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITIOBCACHUS B Oprx(afomeﬁ cpeac

PaGotathe B rpymie ¢ BBINOJTHEHHWEM PA3IMYHBIX COIHMATIBHBIX POJEH,
IUTaHUPOBaTh ~ pabOTy  TPyNmbl,  PalMOHAIBHO  pacHpeAessTh
00s3aHHOCTH W IUIAaHUPOBATh JEATEIIBHOCTh B  HECTAHIAPTHBIX
CUTyallUsiX, aJ€KBAaTHO OLIEHWBATh BKJIAJ KaXJOTO0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBAEMOM MTPOOIEMBI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon Konx nposepsiemoro
pasjiena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUW A

1.1
1
1.2
2
2.11
2.1.2
2.1
2.1.3

®uzuka — Hayka o npupoae. Hayunbie
METObI MTO3HAHUSI OKpYXkarolero Mupa. Poib
SKCIIEPUMEHTa M TEOpUHM B  Ipoliecce

MO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (pr3nke

MogenupoBanue (pU3MYECKUX SBICHUNH U
npoueccoB. Hayunsle runoressl. dusndeckue
3aKOHBI U TEOpUHU. 'paHULBI MPUMEHUMOCTH
bu3nueckux 3aKOHOB. [TpuHuMn
coorBercTBUs. Ponmbp um mecro ¢Qusmku B
(GOpMHpPOBAaHUM  COBPEMEHHOW  HAay4HOMU
KapTUHBI MHpa, B [IPaKTUYECKON

NESITEILHOCTH JIIOIEN

MEXAHHKA

#HPart#KUTHEMATUKA

Mexanudeckoe aBrkeHue. OTHOCUTEILHOCTD
MeXaHn4yeckoro aBrmxeHus. Cucrema oTcyéra.

Tpaexropust

[lepemenienue, cKOpoOCTh (CpeaHsss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOW TOUYKM, MX IPOEKIHH Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPSAMOJIMHEITHOE JIBUKEHUE. I'padpuxn
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpPEHUS, My TH u nepeMeIeHus

MaTepHaHBHOfI TOYKHU OT BPECMCHU



2.2

2.14

2.15

2.16

2.1.7

2.2.1

2.2.2

2.2.3

2.24

2.2.5

2.2.6

CBobOogHOE mazieHre. Y CKopeHne CBOOOIHOTO

nmaacHus

KpuBonnneiinoe nBwxkeHue. PaBHOMepHOe
NBWKEHWE  MaTEepUaJIbHOM  TOYKH MO
OKpPYXKHOCTH. YTJIOBAasi CKOPOCTh, JIMHEHHas
CKOPOCTb. [lepuon u 4acToTa.

LIeHTpOCTPEMUTENILHOE YCKOPEHUE

Texnuueckue YCTpOKMCTBA: CIIUJIOMETD,

ABMXKCHUEC CHaApAa0B, HEIHBIC W PEMCHHBIC

nepenayn
IIpaxTHueckue paloThI. H3smepenue
MTHOBEHHOM CKOPOCTH. Hccnenosanue

COOTHOLIEHUS] MEXIy IYTSAMHU, NPOUJCHHBIMU
TEJIOM  3a  IOCJel0BaTelIbHbIE  pPaBHbIE
IIPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JIBUKEHUHM C HA4YaJlbHOM CKOPOCTBIO, paBHOM
HyJI10. M3ydeHune NBHKEHUS 1IapuUKa B BA3KOU
xuakoctu.  M3ydeHuwe — ABWKEHUs — Tea,

6pOI_HeHHOF O TOPU3OHTAJIBHO

#iHPari#H# IUHAMUKA

[TpyHIMI OTHOCHUTEJIBHOCTH I"anunes.
IlepBeii 3akoH Hbrorona. MuepruanbHble

CHCTEMEI OTCUETa

Macca tena. Cuna. [IpuHiun cyneprno3unuu

CHUll

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akon Helorona mms

MaTEPHAIBHBIX TOYEK
3aKOH BCEMHUPHOIO TAroTeHus. Cuia TSHKECTH.
IlepBas kocMuueckas ckopocTs. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus
CKOJIbKEHUS M CHJa  TPEHUS  IOKOS.

Koaddunment tperus. Cuna conpoTHUBICHUS



2.3

2.2.7

2.2.8

2.2.9

2.2.10

IIpU ABHUXKCHUU TECJIa B JKUAKOCTHU HUJIU I'a3eC

HOCTyrIaTeJ'IBHOG " BpalaTCJIbHOC IBHMXCHUC

abCOIOTHO TBEPAOTO Tea

MoOMEHT CHIIBI OTHOCHTEIBLHO OCH BpaliCHU:.
[Ineyo cunbl. YcinoBug paBHOBECHS TBEPIIOTO
tena B UCO

TexHudeckne  yCTpPOMCTBA:  IOMIIUIIHUKM,

ABHUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuueckue padoTel. 3yueHue nBUKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH TOA
NENUCTBUEM HECKOJNbKUX cwil. MccnenoBanue
3aBHCHUMOCTH CUJI YHNPYTOCTH, BO3HUKAOIIUX
B jaedpopmupyeMoil NpyKXHUHE U PE3UHOBOM
oOpaslie, OT BEJWYMHBI UX JepopMaluu.
HccenenoBanue yciioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCHOILICTO OCh BpalllCHUSA

##HPar###3AKOHbI COXPAHEHI A B MEXAHUKE

2.3.1

2.3.2

2.3.3
2.34

2.3.5

2.3.6

2.3.7

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI
MaTCpHaJIbHbIX TOYCK. I/IMHYJIBC CHJIBI H

HU3MCHCHUC UMITYJIbCA TCJia

3akoH coxpanenuss wumnyiasca B HCO.

PeakTuBHOE NBM)KEHUE
Pabora cuiiet
MOoOIIHOCTD CHJIBI

Kunernueckas OHEpPTHUA MaTepHaHLHOﬁ TOYKHMU.

Teopema 0 KHHETHUECKOW SHEPT U

[TorenumansHas sHeprusa. [loTeHnManbHasA
SHEprus YIPYyTO nehopMUpOBaHHOM
npyxuHbl. [loTeHIManbHass »JHEprus Tena

BOJIM3HU IMOBCPXHOCTH 3emnun

HOTGHHI/IaHBHHC N HCIIOTCHIMAJIBHBIC CHIJIBI.
CBs3b pa6OTI>I HCIMMOTCHIHMAJIBHBIX CHUII C
HU3MCHCHUECM MEXaHH4YeCKOM OHCPIrun

CUCTCMBI TCII. 3akoH COXpPaHCHUA



3.1

2.3.8

2.3.9

2.3.10

MEXaHUYECKOM dHEpPrun

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
TexHuueckrne yYCTpOWCTBA: IBUKEHHE DPAaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue CBsI3U
CKOpPOCTEM Tel IpH HEYNpyrom yJape.
HccnenoBanne cBsizu  pabOTBl  CHIIBI  C

H3MEHECHHEM MEXaHMISCKOM SHEPIruu TCjia

MOJIEKYJISAPHAS ®U3UKA U TEPMOAMHAMUKA
#HH#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

3.11

3.12

3.1.3

314

3.15

3.1.6

3.1.7

3.18

3.1.9

OcHoBHbIE MI0JIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUH. BbpoyHoBckoe
nswkenue. uddysus. Xapakrep IBHKEHUS U

B3aHMOﬂeﬁCTBHH YacCTHIl BEIICCTBa

Mogaenu CTpoeHMsI Ta30B, KUIKOCTEH U
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BCIIECTBA HAa OCHOBEC 3TUX MO,I[GJ'I@IZ

Macca MOJICKYJI. KonngectBo BemiecTsa.

[TocTostnuast ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Monens  ummeampHoro  rasza.  OcHOBHOeE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM

TEOpHUHN UACAIBHOTO ra3a

AOcomoTHas Temrepatypa Kak Mepa cpeaHei
KWHETUYECKOW DHEPTHH TEIJIOBOTO JBHMIKCHUS

yactul rasa. [lIkama remneparyp KenbsBuna
VpaBuenune Kianeitpona — MeHaeneesa.
3axon [anpToHa

I"azoBbIe 3ak0HBI. M30mponiecchl B uaeaibHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:
M30TEpMa, U30X0pa, u306apa

TexHnuueckne YCTpOWCTBA: TEPMOMETD,

6apomeTp



3.2

3.3

3.1.10

3.2.1

3.2.2

3.2.3

3.2.4

3.25

3.2.6

3.2.7

3.2.8

[TpakTnueckue paboTel. M3mepeHue Macchl
BO3JyXa B KJIacCHOM komHare. MccnenoBanue
3aBHCHMOCTH MEX]y TTapaMeTpaMH COCTOSTHUS

Pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUWKA

TepmonuHamuueckas cucrema. BHyTpeHHsA
DHEPrusi TEPMOAUHAMMYECKON CHUCTEMBI H

CcocoObl €€ N3MEHEHUS

KonnyectBo Temnotsl u pabora. BHyTpenHss

OHEPIUA OAHOATOMHOI'O UACAJIBHOI'O Ira3a

Buapl Temnmonepenayu: TEIIONPOBOIHOCTD,
KOHBEKLHUS, U3ydyeHue. TernoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTUIOIIEpCaauc

[IepBrlii 3aK0H TepMoarHaMUKH. [IpuMmenenune
MEpBOro 3aK0Ha TEPMOJIMHAMUKHI K
uzonporeccam. ['paduueckas uHTEpHIpeTanus

paboThI Ta3a

TemnmoBble mamuHbl. [IpUHIUIIBL JEWCTBUA
TeIIOBBIX MamuH. [IpeoOpa3oBaHust SHEPrUn
B TeIOBbIX MamuHaX. KoaddumueHt
nosnesHoro  neWictBus  (manmee —  KIIJ)

temioBoi mamuHebl. [{ukn Kapuo u ero KIT/]

Bropoii 3aKOH TEPMOJAVHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TemuoBble JIBUTATEIIN. DKOJIOrH4ecKue
po0JIeMBbl TEIII0IHEPTETUKU

Texnuueckne YCTpOWCTBA: JIBUTaTElb
BHYTPEHHETO CTOpaHHs, OBITOBOA
XOJIOUIbHUK, KOHTUITUOHED

[IpakTnueckue padotsl. 3mMepenue yaenpHOM

TEIUIOEMKOCTH

##Par###AI'PETATHBIE COCTOSHUA BELLIECBA. ®A30BbIE

I[NEPEXO/IbI



4.1

3.3.1

3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

41.1

4.1.2

413
4.1.4

4.1.5

4.1.6

4.1.7

[TapooGpazoBanue u koHaeHcanus. Vcnapenue
" KUIICHHE. VY nennHas TemjoTa
napooOpazoBaHusl. 3aBHCUMOCTb TEMIIEPATyPhI

KHUIICHUA OT JaBJICHUA

AOcCoIroTHAs M OTHOCHTEIbHAsA BJIAKHOCTD

Bo3ayxa. HachklleHHsIil nap

Trépnoe TeJIO. Kpucraniueckue u
amopdHbie Tema. AHHU3OTPONHUS  CBOWCTB
KpPHUCTAJIJIOB. Kunxue KPHUCTAILIBL.

CoBpeMeHHbIE MaTepUalIbl

[InaBneHne u KpucTayuM3auus. Y IelbHas
teruioTa miasiaeHus. Cyonumanus

VYpaBHeHuHE TEIJIOBOTO OanaHca

TexHudeckne yCTpPOWCTBA: THUTPOMETP H
IICUXPOMETP,  KaJOpUMETP,  TEXHOJOI'MH
MIOJTy4YEHHUsI COBPEMEHHBIX MaTE€pHalioB, B TOM
4lCJIe HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU

[IpakTnueckue paboTHI. N3mepenne

BJIAJKHOCTH BO3yXa

OJIEKTPOAMHAMUKA
#H#HPar### O JIEKTPOCTATUKA

Onekrpu3anus Ten. DJIeKTpudeckuil 3apsa. [Isa

BUA SJICKTPUYCCKUX 3aps10B

[IpoBoiHMKH, JUDIIEKTPUKU "

MOJIYIPOBOIHUKHU
3aK0H COXpaHEHUS IEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsnoB. 3akoH Kynona

DNEeKTpUUYECKOE oJe. Hanpspk€HHOCTD
JIEKTPUYECKOIO OJIA. [TpuHIHD
cynepno3uumu.  JIMHMM  HanpsKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'O  ITOJIA.

Ilorenuuan. PazHocTs mOTEHIIMATIOB

HpOBO)IHI/IKI/I U OUBJICKTPUKKW B IIOCTOSHHOM



4.2

4.1.8

4.1.9

4.1.10

SJICKTPHUYICCKOM IIOJIC. HI/IBHCKTpI/I‘IeCKaH

IMPOHUITACMOCThb

ONEKTPOEMKOCTD. Kongencarop.
DNeKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOPA.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa

TexHuyeckue  yCTpOWCTBA:  AJIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTpOCTaTUYECKas 3aluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHICHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP

[IpaxTrueckue paboTHL. N3mepenue

SHGKTI)OéMKOCTI/I KOHACHCATOpa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B

421

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

429

PA3JIMYHBIX CPEJAX

VcaoBus CymcCTBOBaHUA IHOCTOAHHOI'O
QJICKTPHUYCCKOI'O TOKaA. Hcrounuku Toka. Cuia

TOoKa. [I0CTOSIHHBIN TOK
Hanpspokenne. 3akon Oma 1715 yyacTka Lenu

DJIEKTPUYECKOE COMPOTHBICHUE. Y ICIIbHOE

COITPOTUBJICHUE BCIIECCTBA

HOCJ’IC,Z[OBaTeJ'IBHOC, napajjiCJIbHOC,

CMCHIAHHOC COCANHCHUC IMTPOBOAHUKOB

PaGora snextpuyeckoro Toka. 3akoH J[xoyns
— Jlenna

MoOIIHOCTB AIEKTPUIECKOTO TOKA
anekTponBkymias cuna (ganee — JJC) u
BHYTpPEHHEE CONMPOTHUBIIEHUE UCTOYHHKA TOKA.
3akoH Oma 1 TONHOM  (3aMKHYTOM)

SHGKTqueCKOﬁ OCIIn. KOpOTKOG 3aMBIKaHHC

DneKTpoHHAas MIPOBOANMOCTH TBEPABIX
METaJUIOB.  3aBUCUMOCTh  CONPOTHBIICHUSA
METaJJIOB oT TEMIEPATYPHI.

CBepxnpoBOIUMOCTb

DOnexTpuueckuid TOK B Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITyYKOB



[TonynpoBoanuku. CoOCTBEHHAs M IPUMECHAs
IIPOBOAMMOCTh MOJIYNPOBOJHUKOB. CBoiicTBa

p-n nepexoaa. [lonynpoBoJHUKOBbIE TPUOOPHI

OJIEKTPUYECKUH  TOK B DIJIEKTPOJIMTAX.

DNeKTpoNIUTUYECKast JUCCOLUAINA.
DIIEKTPOJIN3
DIIEKTPUYECKUI TOK B razax.

CaMOCTOSTEIBPHBIA M HECAMOCTOATEIbHBIH
paszpsa. PaznuyHble TUNBI CaMOCTOSTEIBHOTO

paspsaa. Mouaus. [1nazma

TexHuueckue  ycTpOMHCTBA: amIepMerp,
BOJITMETP, peOcCTaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArpeBaTEIbHbIE npudopBHl,
ANIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COIIPOTHBIIEHUS, BaKyyMHBIH §112 ()i
TEPMUCTOPbI u ($bOTOPE3UCTOPHI,

HOJ'IyrIpOBO,Z[HI/IKOBHﬁ Anoa, raJlbBaHHKa

IIpaxTHueckue paloThI. N3yuenue
CMEIIIAHHOTO COEUHEHHS PE3UCTOPOB.

N3mepenne 3SJIC HUCTOYHMKA TOKa M €rO
BHYTpEHHEro conpoTtusienus. HaOmoneHue

QJICKTPOJIN3a

IIpoBepsiemble 3JIeMEHTBI COEPKAHUS

SJIEKTPOAMHAMUKA

#HPar#HHH#MATHUTHOE I1OJIE. OJIEKTPOMATHUTHAA MHAYKIMA

4.2.10
4211
4.2.12
4.2.13
4.2.14
11 KJIACC
Kon Koanposepsiemoro
pa3aeia 3JIeMEHTA
4
43.1
4.3
4.3.2

Ilocrossnable MarHuThl. B3anmMmoneiicTsue

IIOCTOSIHHBIX MAarHuToB

MarauTtHOoe TmoNe. BekTop MarHuTHOU
nHAyKOud.  IlpuHnun — cynepnos3unum.
JIuanm MarnuTHOM wHAykuuu. KaprunHa

JIMHUM  MAardHuTHOW  MHAYKUHUM  MOJIA



4.3.3

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12

4.3.13

4.3.14

4.3.15

IIOCTOAHHBIX MAarHuTOB

MarsnuTHoe T0JIE TIPOBOJAHHKA C TOKOM.
Kaptuna nuHui monst JJIMHHOTO MPSMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KAaTYHIIKM C TOKOM. OIBIT
Opcrena. BzaumoieiicTBre TPOBOIHUKOB C

TOKOM
Cunia AMniepa, e€ Mo1yJIb U HalpaBJICHHUE

Cuna JlopeHua, e€ MOIyJIb U HalIpaBJICHUE.
JIBrokeHne  3apsOKEHHOM  4acTULbl B
OJHOPOJHOM MarHuTHoM moje. PaOota

cuibl JlopeHna
SIBneHue IEeKTPOMAarHUTHON MHAYKIIUU
[ToTok BEKTOpa MAarHUTHOM MHYKIIUU

O/1C nHayKuMU. 3aKOH JIEKTPOMarHUTHOM
unaykuuu Papanes

BuxpeBoe anexrpuueckoe mose. IJC
WHAYKIUH B TPOBOJHUKE, JBHXKYLIEMCS
MOCTYNAaTEJIbHO B OJJHOPOIHOM MarHUTHOM

oJie

IIpaBuio Jlenna

NHnykTUBHOCTD. fIBICHHE CAMOUHIYKIIUH.
OJ1C camonHayKIMu

OHeprusi MAarHATHOTO TMOJsA KaTyIIKH C

TOKOM
BHGKTPOMaFHI/ITHOG IoJIC

TexHndeckune YCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarHMTHI, SJICKTPOMArHuThI,
QJICKTPOABUT'ATCIIb, YCKOPUTECIIA

OJICMCHTAPHBIX 4aCTUll, ”THAYKIHOHHAA IICYb

[IpakTueckue paboThLI. N3yuenne
MarHuTHOTO TIOJSl KAaTyIIKH C TOKOM.
HccnegoBanne JOE€HCTBUS  ITOCTOSHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccienoBanue



5.1

SBJICHUA SHCKTpOMaFHHTHOﬁ HUHAYKIUN

KOJIEBAHHMA 1 BOJIHBI

#HHParHMEX AHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

512

5.1.3

5.14

5.15

5.1.6

5.1.7

518

5.19

KonebOarensHass cucrema. CBoOOmHBIE
koneOanus. ["apmoHmueckue KojaeOaHus.
Ilepuion, uacrora, amiuMTyaa ©  (dasa

Kose0aHui

[IpyxvunHHbI MasTHUK. MaTemMaTuyeckuii
MasTHHUK

VYpaBHEHHE TapMOHHMYECKHX KOJeOaHMi.

KunemaTtuueckoe n JAUHAMHUYCCKOC

OIMCAaHMUE KOJIEOATEIbHOTO IBUKECHUS

[IpeBpamenue SHEPIUH pu
rapMOHMYECKHX  KoJeOaHUsX. Cas3pb
aAMIUIUTY b KoseOaHuit HCXOAHOMN

BCJIIMYMHBI C aMIUIUTydaMU Konebanuii eé

CKOPOCTH U YCKOPEHUs

Konebarensubiii  koHTyp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoseOaHus B
UICUIBHOM  KOJe0aTelbHOM  KOHTYpE.
AHanorus MeXIy MEXaHHYeCKHMH U
OJICKTPOMAariMTHBIMHA KOneOaHUSIMH.

®opmyna Tomcona

3akoH COXpPaHCHUA SHEPTUU B HJACAJIBHOM

KoJie0aTeIbHOM KOHTYPC

BBIHY)KIICHHBIC MEXaHUYECKHE KOJICOaHMS.

Pesonanc. Pe3onanchHas KpHuBasl.
BrinyxieHHbIe AJIEKTPOMAarHUTHBIE
Kose0aHusl.

Ilepemennbii  TOK.  CHHYCOMJAIBbHBIN
IIEPEMEHHBIN TOK.

MomHoCTb IIEPEMEHHOTO TOKa.
AMIUIUTYHOE U JIEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAITPSXKCHUA



5.2

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoactso, nepegaua
U NOTpeOJIeHNEe HIEKTPUUECKON SHEpruM.
OKOJIOTMYECKHE PUCKHU NPU IPOU3BOACTBE
JIEKTPUYIECKON DHEPIUU. Kynberypa
UCIIOJIb30BaHUs INEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: ceiicMorpad,
ANEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpOonCpcaau

IIpaktudyeckue pabotsl. HccnenoBanue
3aBUCUMOCTH IepuojJia MaJbIX KoseOaHWH
rpy3a Ha HUTU OT JUIMHBI HUTU U MAacCChI
rpysa. MccnenoBanue nepeMeHHOIo TOKa B
LEeNM W3 I0CJIEJOBATEIBHO COEIMHEHHBIX

KOHACHCATOpa, KaTyYHIKU U pE3UCTOpa

##HPartHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

5.2.2

523

524

5.2.5

5.2.6

Mexannyeckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon.  CkopocThb
pacmpocTpaHeHuss ¥ JJIMHA  BOJIHBIL.

HOHepe‘IHLIC " IPOAOJILHBIC BOJIHBI

#H##Par### Nnarepdepenuus u audpakmus

MEXaHHNYCCKHUX BOJIH

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh 3ByKa.

BricoTta Tona. TeMOp 3Byka

DONeKTpOMarHuTHBICE  BOJHBL. Y CJIOBUS
M3JIy4eHHUs  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuas opuenrtanus BektopoB E, B n v

B BHGKTpOMaI‘HI/ITHOf/'I BOJIHC B BAKyyMC

CBoiicTBa  DIJIEKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, TPEIOMIICHUE, IOJISIPU3AIINS,
mudpakius, uHTephepernus. CKOpOCTh
AIEKTPOMArHUTHBIX BOJIH

[Ikana AIEKTPOMArHUTHBIX BOJTH.
[IpuMmeHeHne >MEeKTPOMAarHUTHBIX BOJIH B

TE€XHHUKE U OBITY



5.3

5.2.7

5.2.8

5.3.1

5.3.2

5.3.3

534

5.35

5.3.6

5.3.7

5.3.8

[IpuHIUOBI PafMOCBI3U U TEJIEBHJICHHUS.
Pannonokanusi. DNeKTpOMarHuTHOE

3arps3HEHUE OKpYXKarollel cpeibl

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHbIE
HHCTPYMEHTEI, YIBTPa3ByKOBas
MarHOCTHKAa B TEXHHUKE W MEJHULUHE,
pazap,  paauMONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

#HPariHH#HOIITUKA

[IpsAmMonnHEHOE PacIpPOCTPAHEHUE CBETA
B OHOpOJHOM cpene. JIyu cBera

Otpaxenue cBera. 3aKOHBl OTPAXKCHMUS
cBeta. [loctpoenre nm300paykeHMid B TUIOCKOM

3epKase

HpeJ'IOMJ'IeHI/IC CBETA. 3aKOHBI MpCIIOMJICHHA

CBeTa. AOCONIOTHBIH IOKa3aTeib
MIPEIOMIICHUS
TTonnoe BHYTpPCHHEE OTpaXKEHHE.

IIpenenbHblid yroa IMOJIHOIO BHYTPEHHEIO

OTpaXKCHUA

Hucnepcusi cBeta. CHoXHBIA  COCTaB

Oenoro ceerta. [{Ber

Cobuparoniie ¥ pacceuBarollue JUH3HL.
Tonkast nuH3a. DOKYCHOE pACCTOSHUE H
ONTHUYECKass  CcuUja  TOHKOW  JIMH3BL
[TocTpoenne n300pakeHNi B COOMPAFOIITIX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOW IJHH3BEL. YBeEIWUEeHHEe, J1aBacMoe

JIMH301

HpCILCJ'ILI MNPUMCHUMOCTU FCOMCTpPI‘ICCKOﬁ

OIITUKH

HNurtepdepentius  cBera.  KorepenTHbIe
HWCTOYHHUKH. Ycenosus HaOIIOICHUS
MaKCHUMYMOB u MHHUMYMOB B

UHTEp(PEPEeHIIMOHHON KapTUHE OT JABYX



5.3.9

5.3.10
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5.3.12

CI/IHCI)EBHLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuust  cBera.  ludpakuroHHas
pemérka. YcnoBrue HaOMIOACHHS TIABHBIX
MaKCUMYMOB npu naICHUH
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUQPAKIIMOHHYO PEIIETKY

[Monsipuzanus cBera

TexHudeckue yCTpOMCTBA: OYKH, JyIa,

(bOToannapaT, HpOGKLII/IOHHHﬁ arrapar,

MHUKPOCKOII, TEJIECKOTL, BOJIOKOHHAsI
OIITHKA, JU(ppaKIUOHHAS peléTka,
MOJIIPOU T

[IpakTnueckue paboThL. N3mepenune

nokasatenst npenomienus. Mccnenosanue
CBOMCTB  W300paXeHW B  JIMH3aX.

Ha6JIIO,Z[eHI/IC AUCTICPCHUU CBCTA

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuubl IPUMEHUMOCTH  KJIACCHYECKOU
MEXAHUKH. [Toctynatel TEOpUHU
OTHOCHUTEJIbHOCTH: MHBApUAHTHOCTh
MOJyJsl CKOPOCTM CBETa B BaKyyMe,
MIPUHLHUIT OTHOCUTEIIbHOCTH DWHILITEHHA
OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
3amejieHHe BpPEMEHM U COKpAIlleHHE
JUTHBI

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBs3p Maccbl C JHEPrHEW W HMMITYJIECOM

CBOOOJHOW YacTHIbl. OHEpPrus MOKOs

CcBOOOIHOM YaCTHIII

KBAHTOBAS ®U3UKA

#i#HPar###JIEMEHTBI KBAHTOBOI OITTUKU

6.1
6
6.2
6.3
6.4
;
7.1

7.1.1

®otonHbl. Popmyiia [1naHka CBS3U SHEPrUU
dboToHa C €ro YacTtoTo. ODHeprus u

UMITyJIbC (POTOHA



7.2

7.3

7.1.2

7.1.3

7.1.4
7.15

7.16

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

OtkpeiTHe U HccaenoBanue ¢porodddexra.

Oneitet AL CroneroBa.  3aKOHBI
dotorddekra
VYpaBHeHue OiHITEHA TUIst
dotorddekra. «Kpacuas TpaHUIa»
dhoToarddekra

HaBnenue cBera. OnwiTel [1.H. JIeOenena
XUMHYECKOE IEUCTBUE CBETA

TexHUYeCKHue yCTPOWCTBA: (HOTOIIEMEHT,
dboTomaTuuk, COJIHEUHAs Oarapes,

CBETOOHNO

CTPOEHUE ATOMA

Monens atroma Tomcona. OnbITEI
Pezepdopaa o ucciie1oBaHUIO CTPOSHUS

aToMa. HnaHeTapHaH MOACIb aToOMa

[Toctynatet bopa. N3znyuenue u
norjouieHue (OTOHOB MpH  MEepexoje
aToMa C OJHOTO YPOBHSI JHEPrUU Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEH

SHEPTUH aToMa BOJIOPOA

BonnoBele cBolicTBa yacTull. BomHBI i€
Bbpoiiss. KopmyckynsipHO-BOJHOBOM
nyanusM. Judpakuus dIEKTpPOHOB Ha
KpHCTaIax

CrnoHTaHHOE W BBIHYXKJIECHHOE HM3JIyYEHUE.
YCTpoiCTBO M IPUHIIKIT PabOTHI Jiazepa
TexHuueckue yCTpOMCTBA: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIN
KOMIIBIOTED

[Ipaktnueckue  pabotel.  HabOmronenwue

JINHEMYaTOro CIEeKTpa

ATOMHOE A1PO

Metonpl HaONMIOAEHHUST M PErUCTpalluU

OJICMCHTAPHBIX YaCTUI]



7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

OTKpbITHE  PATUOAKTUBHOCTH.  OMBITHI
Pesepdopna 1o ompeneneHuo  cocTaBa
pamuoakTHBHOTO — m3nydeHus. CBoiicTBa
anb(da-, OeTa-, raMMa-m3TydeHus. Bimsaue

PaaAuOaKTUBHOCTH Ha JKUBBIC OPIraHU3MBbI

OTKpbITHE NpoTOHA W HEUTpOHA.
Hyxnonnas monmens sinpa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4HUCIIO

sapa. M3oTonsl

Annda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIN OeTa-pacra. lamma-
W3IIy4YeHHE. 3aKOH  paguOaKTUBHOIO
pacnana

OHeprus CBSI3U  HYKJIOHOB B siIpe.
Snepubie cunbl. Jlepekt Macchl sapa
Anepuele peakuuu. JleneHue u CUHTE3
Aanep

SAnepHsiit peaxkTop. TepmosinepHbIi
cunre3. [IpoGneMbl UM  NEPCHEKTUBBI
SIEPHOM  DHEPTreTUKU. KOJIOTMYECcKHe

ACIICKThI HHGpHOfI OHCPICTHKHU

OnemeHtapHele  yacTuubl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE

B3aHMOﬂ€ﬁCTBHH

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BwibcoHa, SAEpHBIM peakTop,
aTomMHas bomOa

[Ipaktnueckue pabotel. lccnemoBanme
TPEKOB YaCcTHI] (o TOTOBBIM

¢dotorpadusam)

OJIEMEHTBI ACTPOOU3NKN

Bun 3B&mnoro neba. CosBesmus, spKue

3BéSI[BI, IJIAHCTBI, UX BUIUMOC IBUKCHUC

Conueunass cucreMa. IlnaHeTsl 3€MHOU



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

TpyHIIBI. IImaHeThI-rUranThl n Hux
CIIYTHHUKH, KApPJIHWKOBBIC IIJIAHCTHI. Margsle

tena COJTHEYHOM CHCTEMBI

Connne, ¢otochepa wu  armocdepa.

ConHeuyHast akTUBHOCTD
Nctouynuk sHeprun CosHua u 3B€371

3BE3bl, MX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETUMOCTb, PAJHMyC, TEMIIepaTypa,
HX B3aMOCBS3b. Juarpamma
«CTICKTPAJIGHBIA  KJIACC —  CBETHMOCTBY.
3BE31pI I7ABHOH  MOCIEAOBATENHHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY ISt

3BE3]] TJIaBHOM ITOCIEA0BATEIbHOCTH

##HPar###BuyTpeHHee  CTpoeHue  3BE3N.
COBp@MCHHBI@ MMpPCACTaBICHUA (6]
NpoUCXOXIeHn U HBomouun ConHia |

3BE3. DTanbl )KU3HU 3BE3I

Mneunsiii  Ilyte — Hama [anakruka.
CnupanbHass ~ cTpykTypa [ amakTukwy,
pacnpenenenue 3BE3N, Ta3a U IbUIM.
Ilonoxxenne wu gBmxkenue ConHIa B
lanaktuke. Ilnockas u  chepuueckas

IIOACHUCTCMBI I'amaxTukn

Tuner ramaktuk. PagnoramakThku U

KkBazapbl. YEpHBIE ABIPBI B AAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceneHHOM.
3akoH XaOOma. Pasz0Oeranue rajgakTHK.
Bo3pact u pamuyc Bcenennout, teopus
bonbmioro B3peiBa. Monenb «ropsueu

Bcenennoi». PenukroBoe usinydeHue
Macmtabnass ~ ctpykrypa  Bcenennoil.
Meraranaktuka. Hepeménnsle mnpoOiembl

ACTPOHOMUU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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