IMNOACHHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpPOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHWH M TpeOOBaHUI K pe3yjbTaTam
OCBOEHHUSI OCHOBHOW 00Opa3oBaTeNbHOW MporpaMmsbl, mpencraBieHHbIX B PI'OC
COO, a Taxke c¢ yuérom denepanbHOll padodeil MmporpaMMbl BOCIHTAHHS |
KOHIICTIIMK TIpernojiaBanusi y4eObHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIuaX Poccutickon Penepanuu, peann3yommx OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

ConmepxaHue mnporpaMMmbl MO (U3MKE HANpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa obyuatrommxcss 10-11 kmaccoB mpu
oOy4eHHH UX (u3MKe Ha 0A30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIIbHOCTHOTO
noaxona. Ilporpamma mno ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0yueHus, a TaKK€ YUYHUTHIBAET HEOOXOIMMOCTb pEaTU3alUU MEXKIPEIMETHBIX
CBs3€l (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4YE€OHBIMH TpeameTamu. B Hel
OTIPEJIENISIFIOTCS OCHOBHBIE LIETU M3Yy4YEeHHs] (PU3UKU HA YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PUM3HKHU: JIMYHOCTHBIE,
MeTalnpeMeTHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (hu3mKe BKIIOYAET:

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

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1o rojgaM o0ydeHusl.

dusznka kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTyHas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. [IKoapHBIN Kypc GU3NKU — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
dbu3myeckoir reorpadueld W acTpoHoMmHel. Mcmonap3oBaHWE HW aKTHBHOE
OpUMEHEeHUue (U3NYECKUX 3HaHMM  ONpenenseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHX.
W3yuenue QU3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommXxcs, B (HOPMHUPOBAHHE yMEHUN TPUMEHSTh
HAYYHBIN METO]I TO3HAHUS TPY BBITTOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy Kkypca ¢u3MKu AJi1 ypOBHS CpeAHero oOuiero oOpa3oBaHUs
NOJIOXKEH pA HWACH, KOTOpble MOXKHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3liesioB (M3MKH, BKIIOUAET Kak
BOIPOCHI KJIACCUUECKOM, TAK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (U3UKU
o0ObeAMHEH BOKpYr (Qu3nyeckux Teopud. Beagymum B Kypce sBIseTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
oJIe.

Hoes eymanumapusayuu. EE peanuzanus NpeanojaraeT HCHOIb30BaHUE
IYMaHUTApHOTO TNOTEHIMANa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uku Cc pa3BuUTMEM OOIIECTBA, a TakKXke C MHUPOBO33PEHUECKUMHU,
HPAaBCTBEHHBIMU U 3KOJIOTMYECKUMU IIPOOIeMaMu.

Hoess  npuxnaowoii  nanpasnennocmu. Kypc ¢du3ukm  mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKMX M TE€XHOJOTMYECKHUX INPUIIOKEHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMS, IOCBAIIEHHBIX SKOJOTMYECKHM Ipo0jeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acHOCTH.

Crep>KHEBBIMH DJIEMEHTaMH Kypca (U3UMKA HAa YPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHHUIN O
CTPYKTYpE MOCTPOEHUSI (PU3NUECKONU TEOPUH, POJU (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TIpPaHMIAX
OPUMEHUMOCTH TEOpPUM, JJI1 ONUCAHUSA €CTECTBEHHO-HAy4YHBIX SIBICHUH U
MPOIIECCOB).

CucTeMHO- eI TeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CUET OpPraHU3aluU 3KCHEPUMEHTAIBHON JESITEBHOCTH O0YYaroOIUXCS.
Jnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpBIE B mporpamme no (¢usuke oObeIUHEHBI B OOUIUMNA CIHCOK YUYEHHYECKUX
NpaKTHYECKUX paboT. BoiaeneHue B yka3aHHOM TMepedyHe JabopaTOpHBIX padorT,
IPOBOJUMBIX JUII KOHTPOJS W OLEHKH, OCYIIECTBIAECTCS Yy4YaCTHUKaMH
0o0pa30oBaTeIbHOrO TpOIEecca HUCXOJs U3 OCOOCHHOCTEW IJIAHUPOBAHUS WU
ocHalleHus kabunera ¢usuku. Ilpu »s>TOoM oOecrieunBaercs OBJAJACHHE
OOy4YaroMMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HUCCIEIO0BaHUS
3aBUCUMOCTEH (PU3MYECKMX BEIUYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHHMaHWE YIENsAETCS PEUICHUI0 pacYETHBIX W KAaueCTBEHHBIX
3amay. [lpu 3TOM Ay pacu€THBIX 3a/1a4y NPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO
3aJjaHHON (PU3MYECKON MOJIETBIO, TO3BOJIAIOIINE TPUMEHSTh H3yUYEeHHbIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesia Kypca, TaK U UHTErpUpys 3HAHHS U3
pa3HbIX paznenoB. sl KaYeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHusl Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBIICHUHW M MPOIECCOB B OKpYKArOIIEH
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl Mojenu sl CUTYallMu MPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepuambHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3HKK HA YPOBHE CPEHEr0 00111ero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (U3HKM WIK B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MpEeAMETOB €CTECTBEHHO-HAYYHOTr0 IMKJIa. B kaOuHere (DU3UMKU JOKHO OBITh
HEeoOXoaMMoe J1abopaTopHOe OO0OpYJAOBAHME /IS BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (pU3UKE YUCHUYECKHUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHcTpaniuoHHOE 00Opy/oBaHWe (opMUpyeTCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIYEBBIX JIEMOHCTpAlui s
UCCJICIOBAaHMUSI  M3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, HOMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHUH.

JlaGopatopHoe o00OpyI0OBaHHE [JII YYEHHUYECKUX MPAKTHUUECKUX paldoT
(dopmupyeTcs B BUAE TEMAaTUYECKHUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyére
OIHOTO KOMIUIEKTa Ha JABYyX oOydaromuxcs. TeMaTnueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BaHUN aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMH TIENIIMH H3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUU SIBIISTFOTCS:

e (opMHUpOBaHUE HUHTEpPECa U CTPEMJICHUS OOYydYaIOUIUXCS K HAayYHOMY
W3YYCHUIO TPHUPOJIbI, PA3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ MO3HAHUA U (OPMUPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK peE3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

e (QopmupoBanue yMeHUH OOBSACHATH SABJICHHUS C MCHOJb30BAaHUEM
($bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeNIbCTB,;

o (opmupoBanue mpeacTaBICHUNA O pou (PUUKH 1IJIsT PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHue 3TUX 1elield obecrieunBaeTcsl pelieHueM CIEAYIOIMMX 3ajad B

npoiiecce u3yueHus Kypca GU3UKH Ha YPOBHE CPETHEro O0IIero o0pa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIpHYIO  (PU3UKY, DJJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PU3UKH;

e (opmMupoBaHue yMEHUW NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oOBbsiCHeHUS (PU3WYECKUX SABJICHUNW B TPUPOAEC U JUISI TPUHATHS
MMPAKTUYECKUX PELICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peIIeHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckol MoOAENblo, 3a/Jady, MNOAPa3yMEBAIOIIMX CAaMOCTOSATEIbHOE
co3faHue (PU3NYECKO MOJEIIH, aIeKBATHON yCIIOBUAM 331a4H;

e TMOHWMaHHE (U3UYECKUX OCHOB WM TPHUHIIUIOB JIEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(U3NYECKUX SKCIEPUMEHTOB, aHAlIM3a M HHTEpIpeTauuud HUHGOpMAaLHH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemspiii B mporpamMmme 1o (QU3MKE TMepedyeHb JIa0OpaTOPHBIX M
PAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOp
IPOBENCHUS J1A0OPATOPHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYaJIbHBIX
0COOCHHOCTEN 00yJaroUXCA.



COJEPXAHME OBYUYEHUA
10 KIIACC

Paznen 1. @®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o npupozae. Haydnbie MeTOnbl ITO3HAHUS OKPYKAOLIETO
Mupa. Ponb JKCrepuMeHTa M TEOpPUM B MPOLECCE MO3HAHUS MPUPOBIL.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIOTE3HI.
duznyeckre 3aKOHBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 mMecTo QUMK B (OPMHUPOBAHUU COBPEMEHHON HAyYHOH KApTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAHHYECKOI'O JIBMIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpEHHE MaTepuajbHOM TOUYKH, WX MPOEKIIMM Ha OCH CHCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOIMHENHHOE IBHKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U TMEepeMelIcHUs
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHoe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBmwxkeHue. J[BukeHHEe  MaTepUaIbHOM  TOYKHA  TIO
OKPY>KHOCTH C TIOCTOSTHHOM 0 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEWHAS
ckopocTs. [lepuoa u yactora obpaiienus. L{eHTpocTpeMUuTEIbHOE YCKOPEHUE.

TexHUUeCcKre YCTpPOMCTBA H TMPAKTUUECKOE TMPHUMEHEHHE: CIIHUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIEMTHbIC U PEMEHHBIC TIEPEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Teq B BO3yX€e U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOmronenure ABWKEHHsI Teia, OPOLIEHHOrO TOJ YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUXKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie padbomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJbIO ONPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, HTPOUJCHHBIMU TEJIOM 32
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yueHne nBUxKeHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepUanbHON TOUkU. Tpetnit 3akoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tskectu. llepBas KocMmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenust (1okosi, cCKoibxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbXKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita cOnpOTUBIIEHUS IPU IBUXKEHUU TEJa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpamieHus. llnedo cumibl. YcioBus
paBHOBeECHsA TBEPAOIO Tea.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHUE UHEPIIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

ClioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NTOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTrO Tea. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXHUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanre YCIOBHII paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpaIICHUS.

Tema 3. 3axonbl cOXpaneHusn 6 MexaHuKe

NmMnynbc MarepuanbHOW TOYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NMmynbec cuUiibl U U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUS WMITYJIbCa.
PeakTuBHOE IBUXKEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaJbHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPIUs YIpyro
nedhopMupoBaHHOM — mpykuHbl.  [loTeHumanbHas  SHepruss Tejda  BOIM3U
MTOBEPXHOCTH 3E€MIIH.

[loTeHnanbHble W HENOTEHUHMaNbHble  Ccuibl.  CBsA3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJ C M3MEHEHUEM MEXaHMYECKON SHEPruM CHCTEMBI Tell.
3aKOH COXpAHEHUSI MEXAaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBAa M MPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexon NOTEHIHATBLHON SHEPTrUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yyeHue aOCOIIOTHO HEYNPYTOro yjaapa ¢ MNOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW >HEpruu
TeJa Ha MPUMEPE PACTIKEHUSI PE3UHOBOIO KIYTa.

Paznen 3. Mosexky/sipuast Gu3nka 1 TePMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISPHO-KUHETUYECKOW TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI 4YaCTHUI[ BeulecTBa. MOJEIN CTPOCHUS Ta30B, >XUJIKOCTEH U
TBEPJIBIX TET U 00BSICHEHHE CBOMCTB BEIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pasmepsl Mosekyll. KonnuectBo BemectBa. [ToctositHaas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temnepatyp
Lenbcus.



Mopens  wmpeanmpHOro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHUYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpPEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBM)KEHMS dactull raza. Illkana
temneparyp KensBuna. I'azoBbeie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH JlanbroHa. M3omponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHWE H30MPOIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHu4yeckre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apoMmerp.

Jlemoncmpayuu

OnwITHl, JOKAa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita TepHa.

OnbITHI, JOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJCHCTBHUS.

Mopens, WILTIOCTPUPYIOIIAs IPUPOLY AABIECHUS Ia3a HA CTEHKH COCYAa.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUSI HJACAIBHOTO Tasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, 1aBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXAY ITApAMETPAMU COCTOSHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoOuHaAMUKU

TepMmoaunamuueckass cucrema. BHYTpEeHHssI 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U c1oco0bl €€ n3meHenus. KonmnuecTBo TermioTel U pabora. BHyTpeHHsIs
DHEPIUsl  OJAHOATOMHOIO  MJEaJbHOro0  rasa. Buasl  Temionepenayu:
TEITIONPOBOHOCTh, KOHBEKIIUS, U3IyUYeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEMIIONEpeaye.

[Tonsitue 006 ammabatHom tpouecce. IlepBblii 3aKOH TEPMOJIMHAMMKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTs Ipo1ieccoB B IPUPOJIE.

TernoBble  mammHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUIOBBIX  MAIlWH.
[IpeobpazoBanusi PHEPrUM B TEIJIOBBIX MamuHax. KoadduiueHt moe3Horo
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kosdduiuueHT mojie3HOTo
JEUCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUITHOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JSHEPTrUM Teja IMPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OYTBUIKM MOJ JACUCTBUEM CXATOTro BO3/yXa, HarpeBaHue s¢pupa B
JaTYHHOHU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpAL).

W3meHeHre BHyTpEeHHEN SHEpruu (TeMIiepaTyphbl) Teaa IpH TeIulonepeaaye.

OnpIT 10 anauabaTHOMY pACIHIMPEHHIO BO37ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHue yaeapHOU TEMI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuyecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u koHjeHcarus. Mcnapenue u kunenue. AOCOMIOTHAS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HacelmeHHbI map. YAenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrainuyeckue u amopdHbie Tesna. AHU30TPOINHUS CBOMCTB
kpuctaiioB. Kuakue kpuctaisl. CoBpeMmeHHble Marepuayibl. [lnaBieHue u
KpUCTaJIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuueckre YCTPOWCTBA U IPAKTUUECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU MOJTYyUYCHHUS! COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npy noHM>XKEHHOM J1aBJICHUM.

Crioco0Obl U3MEpPEHUS BIAKHOCTH.

HaOmroienrie HarpeBaHus U IUIaBJICHUS! KPUCTAILTMYECKOTO BEIlECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3mepenre 0THOCUTEILHON BIXKHOCTH BO3AyXa.

Paznen 4. DiaekTpoauHaMHUKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3alusl Tei. ODJEKTpUUEeCKuil 3apsia. JlBa BuIa JJIEKTPUUECKHUX
3apsaoB. [IpOBOAHUKM, OUAIEKTPUKU W TOJYHNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IeKTpUYECKUil 3apsia.
Onekrtpuueckoe tmone. Hanpsok€HHOCTh 3aekTpuueckoro mojs.  [IpuHiun



CYHEPIO3ULIANA DIEKTPUYECKUX Toser. JIMHMKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrpocraruueckoro  mojis.  Ilorenmman.  Pasnocthb
NOTEHUHUAIOB. [IpOBOOHUMKM M AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JndnexTpuyeckas NpOHULAEMOCTb.

OnekTpoéMkocTh. Konaencarop. DneKTpOEMKOCTD INIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHu4yeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMUPOBAJIBHBIN annapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TE.

DIJIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3auuTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUS MEXKAY HUMH U JUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

OJIEKTPUYECKU TOK. YCIIOBUS CYLIECTBOBAHUS DICKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUUECKOE COIMPOTUBJIEHUE. YIEIBHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onekrpudeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTD
AIEKTPUYECKOTO TOKA.

DONEeKTpOJABMKYIAsA CHJIAa U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHHMKA TOKA.
3axon Oma 151 oJIHOM (3aMKHYTOM) 3JieKTpuueckoi nenu. Kopotkoe 3aMmbikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DOnexkTpudeckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexoa. [onynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNeKTpoauTHYECKas: AUCCOIUALUSL. DIEKTPOJIH3.



DJIeKTpUUYECKUd TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJILTMETP, pPEOCTaT, HCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelibHble MNPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHune CUITbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepHraa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHue dIEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCHUMOCTh COIPOTHUBJIEHUSI METAJJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoli pa3psia 1 MPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOJIUMOCTD AHO/IA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYIIEH CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHBIICHUS.

HabGmronenue snekrposmsa.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usznku 0a3oBoro ypoBHsA B 10 kiacce oCylIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBsI3€ € KypcaMH MAaTeMaTHKH,
Oounosnoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Meocnpeomemuvle nonssmusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYHMHA, 3aKOH,
TeopHsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, rurnepbosna, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCHUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X IPOECKLUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexaHnueckoe IBHXKEHHE B >KMBOUM mpupoze, auddysus, ocmoc,
TEII000MEH KMBBIX OPraHU3MOB (BBl TEIUIONEpPE/Iau, TEIIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEU W



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0APOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHHUS B TEXHUKE, MOJMIIWITHUKH, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTra, BOJOMET M JPYyTHE), JIBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBOM XOJOIMUIbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEpPHUAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3e€MJICHHE 3JIEKTPOIpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE puOOPHI,
3IIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaJIbBaHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTostHHBIE ~ MarHUTHl.  B3aumMOmENCTBUE  TMOCTOSAHHBIX  MArHUTOB.
MarautHoe mone. Bekrtop MarHuTHOM wuWHaykuuu. [IpuHoun cynepno3uuuu
MAarHuTHBIX noJsied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JUHWUNA MarHUTHOM
WHIYKIHUH TO0JIS MOCTOSHHBIX MarHUTOB.

MaruuTHoe TIOJ€ TPOBOJHHMKA € TOKOM. KapTuHa JIHMHUH HWHIYKUUAH
MAarHUTHOTO TOJS JJMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOkoM. OnbIT OpcTena. BzanmoeiicTBre nNpoOBOTHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MoayJsib U HampaBiieHUE. [[BH>KeHHE 3apsHKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenua.

SIBiieHME DJEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJBIXKYILAs Cuia HWHAYKIHH. 3aKOH 3JIEKTPOMarHUTHOW
nnaykuuu dapanes.

BuxpeBoe 37eKTpUUEeCKOe TOde. IDJIEKTPOABMXKYIIAsd CHJIa WHIYKIUMUA B
ITPOBOJIHHUKE, IBUKYIIEMCS TOCTYIIATEIIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLUMH. OJIEKTPOJABIKYIAs Ccuia
CaMOUHAYKIIHH.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: TOCTOSHHbBIC
MAarHuThbl, 3JIEKTPOMArHUTHI, DJICKTPOJABUIATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM ITOJIEM.

JIvHUYM MHIYKUWKW MAarHUTHOTO TIOJIS.

B3aumozencTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJBUKYIIEH CHJIBI MHAYKIHAH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHOM MHIYKLUH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza kKojeOaHUMU.
[IpyXMHHBIM MasATHUK. MaremMaTH4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
koneOanuil. [IpeBpaiiienurie HEPrun MpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHUYEeCKUMHU U
AIEKTPOMarHuTHEIMU  KonieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUH B UJEaTHLHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennsbiii TOK. CHHYCOMJAQIBbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPTrUH. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckre yCTpONUCTBA U NPAKTUUYECKOE MPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUH JIEKTPOIEepe/1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTeabHOM CHUCTeMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



HaOmroienue 3atyxaromux KoaeOaHuu.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmonenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
IIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mpu 1OCIENOBAaTEIbHOM COEIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUM 3JIEKTPONEPEIAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJIEOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Irpy3a.

HccnenoBaHne NEPEMEHHOIO TOKAa B LEMA W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 6OJIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHA BoJIHBL [lomepeyHble W MOPOJOJIBHBIE BOJHBI.
HUuTtepdpepeHius u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHol BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEeIoMIICHUE, MOIspu3anus, Tudpaxus,
uHTepdepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 371€eKTPOMarHUTHHIX BOJH. [IpuMeHEeHHEe 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Pagunomokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOUIEN CPEIBI.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTHKa B TEXHUKE M MEJIULIMHE, panaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenehoH, CBU-nieun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Te10 Kak MCTOYHUK 3BYKa.

HabGnronenue oTpaxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nnrepdepeHnnu u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

HabGnrofnenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOM KOJeOaHUI.



HccnenoBanre  CBOWCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpaKEHHUE,
pesioMIICHUE, OIS pu3alus, udpakius, nHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMOIMHEWHOE pacIpoOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueyHbIli ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpakeHUil B
IJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja I0JIHOTO
BHYTPEHHETO OTPAKCHMUSI.

Hucnepcus ceera. ClioxHbIN cocTaB 0enoro ceera. LIBer.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas jauH3a. DOOKyCcHOe
paccTosiHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoeHnue uzobOpaxeHuil B
coOuparouux 1 paccenBaromux jJuH3ax. Gopmysia TOHKOW JHMH3bI. YBEIUYECHHE,
JABAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHble HUCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HHTep(EpeHIIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxkuusa cBera. JudpakiuonHas pemérka. YcIoBUE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuszanus caera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: OYKH, JyIa,
doToamnmapat, MTPOEKIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OTITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsMonuHEHOE pacIpOCTPAHEHUE, OTPAKEHHE M TPEJIOMJICHHE CBETa.
OnTuueckue nprudOpBkI.

[TonHOE BHYyTpEHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB U300payKCHHM B JTMH3AX.

Mojaenu MUKpPOCKOIIA, TEJIECKOIA.

HaGmronenune natepdepeHinu crera.

HaOnronenune nudpakiuu cBera.

Habnronenue aucrepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUIBIO IPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHONU PEIIETKH.

HaGmroienue nossipuszaiyu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomol



N3Mepenune nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

['panuubl  IPUMEHMMOCTHM  KJIacCM4YecKonm  mexaHuku.  [loctynarsel
CHEUUATIBHOW TEOPUM OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAaKyyMe€, IPUHLIMUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U COKpALIECHUE
JUTVHBL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. JHEPIrus
MOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBs3u s3HEeprun GOTOHA C €r0 YACTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OTtkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DuHmTeitHa st doTtoddpdexra. «KpacHas rpanunar»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue YCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®otor(pdeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoToddekTa.

CseToauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHIL.
[Imanerapnas Mmogmens aroma. lloctynater bopa. M3nydyenue u mnorjomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPIHMHM Ha Jpyroil. Bumisl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJAOPO/IA.

BonnoBsie cBoiicTBa yactull. Bosusl ne bpoitnis. KopnycKyisipHO-BOTHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHudyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPaIbHBIM
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue JTMHeHYaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol
HabGmronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIO0KHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoaktTuBHOCTH.  OmbiTel  Pe3zepdopma 1o ompeneneHuro  cocTaBa
pannoakTUBHOrO wu3nydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3JIy4eHUS.
BiisiHue paauoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenGepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M30Tormsl.
Anbpa-pacnan. ODNEKTPOHHBIM W MO3UTPOHHBIM Oeta-pacman. ['amma-
U3ITy4YeHHE. 3aKOH PaIMOaKTUBHOIO paclaja.
DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext maccer spa.
SnepHble peakuuu. JleneHue U CUHTE3 s1ep.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKTHI SIACPHON SJHEPTETUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIMN AIIEMEHTAPHBIX YACTHII.
®dyHaMeHTaabHble B3auMOJeHCTBUA. EAMHCTBO (pu3nueckoi KapTUHBI MUPA.
TexHu4yeckue yCTpOWCTBA U MPAKTUYECKOE MIPUMEHEHHE: TO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CuéTuMK MOHU3NUPYIOLINX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul
HccnenoBanre TpeKOB YacTUIl (M0 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U AcTPOGU3MKH

Otanbl pa3BuTHs actpoHomMuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, spKUe 3BE3BI, INIAHETHI, MX BHJIAMOE
JIBIDKCHHE.

ContHeuyHas cucTeMa.

Connue. ConHeunasi akTuBHOCTh. Mctounuk sHeprun ConHua U 3BE3.
3BE37bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHeKTpadbHBIM Kiacc —
CBETUMOCTB». 3BE3MbI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCJIEA0BATEIbHOCTU. BHyTpeHHee CTpoeHue



3BE31. COBpEMEHHBIC NMPEACTABICHUS O MPOUCXOXKAEHUH U 3Bomonuu CoJHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mineunbiii I[lyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosHIA B
INanaxktuke. Tunel ranakTuk. Paguoranaktukyu u kBaszapbl. UEpHBIE ABIPHI B sAApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

MacmrabHas crpykrypa Beenennoit. MeTtaraiakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TOJ0XKEHUSI HEeOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usa CeBEepHOro NoyIapus U ipKue 3BE31bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maroiee NOBTOPEeHUE

Ponpr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATUYECKOU cepax nesTeIbHOCTH YeJIoBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAyYHOU KapTUHE MHpPA, POJIb PU3NUYECKON TEOPHUH
B (opMHUpOBaHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
(bU3MYECKON KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MAaTEMATHUKH,
Oounosnoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBA3aHHbIE C WU3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOIEHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIE/Th, U3MEPECHHUE.

Mamemamuka: pemieHHE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPHI M MX IPOEKLUMUH HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, MPU3HAKK TOA00US TPEyTrOJbHUKOB,
onpeiesIeHne IUIONIaau TUIOCKUX GUryp u oobEma Ter.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MPHUPOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KMBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NEUCTBUE
paaranyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUA KPUCTAIMYECKOM PEMIETKU, CHEKTPAIbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKd MATHUTHBIX Y/,
dboTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEJACKA3aHUE 3EMIICTPSCCHHUIA.

Texnonocus: NUHUM DJEKTpPONEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
DJIEKTPOABUIaATENIb, WHAYKIMOHHASA II€Yb, pajap, pPaIAUONPUEMHHUK, TEJIEBU30D,
anteHHa, teiedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOTro mpenmera «Du3nka» Ha YPOBHE CpPETHEro O0OIIero
oOpaszoBanus (0a30BbI YPOBEHB) JOJKHO OOECIECUUTh JOCTHKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro nmpenmera «Dusuka» T0IKHbBL
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PaCIIMpPEHUE KU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTU B MPOLIECCE peaau3allii OCHOBHBIX HaIlpaBIICHUI
BOCMUTATEJIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
OO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIHLHOM OpPraHU3aIlig;

YMEHHE B3aMOJIEIICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTH K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DPU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTHU, B TOM YHCIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTHYECKOro0 BOCIIUTAHNA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npUCyLIero (pU3nYecKoi HayKe;



S) TPYyA0BOr0 BOCIIMTAHUS:

WHTEPEC K pa3nyHbIM cdepaMm NpodhecCHOHAITBHON IESTEIBHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccruu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) ’3K0JIOrNYeCKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYPhl, OCO3HAHHE TJI00AIBHOIO
XapakTepa dKOJOTHYECKUX MpobIieM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYNBOTO PAa3BUTHUS YEJIOBEYECTBA;

paclIMpeHue OIbITa JEATEeIbHOCTH HKOJIOTHYECKON HaINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM M0 (PU3UKeE;

7) IEeHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE I[EHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpoIlecce
u3ydyeHus: (U3UKH ~ OCYIIECTBJISITh  MPOCKTHYHD U HCCIEI0BATEIbCKYIO
NEeATETHbHOCTh HHIUBUIYATBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble JJornueckue aeicTBus:
CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeHsATh LENN ACATEIBHOCTH, 3aJaBaTh MMAPAMETPbl U KPUTEPUU HX
JIOCTIDKCHHUS,
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESTEIIBHOCTH;
KOOPJAVUHUPOBATh M  BBINOJHATH pabOTy B YCIOBUAX  peajibHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEAaTUBHOE MBIIICHUE MPU PEIICHUN KU3HEHHBIX TTPOOJIeM.
ba3oBbie uccienoBare/bCKue JelCTBUS:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU MOHATHUSMH M METOJAAMHU
(bu3HUECKON HAayKU;



BJIAJIE€Th HABBIKAMHU yUE€OHO-HCCIIEOBATENBCKON U MPOEKTHOMN 1E€ATEIbHOCTH
B 00yiact (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB peuieHUsl 3a/ay (U3UUYECKOTO COJAEpkKaHUS, TPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BJIAJE€Th BHJAMH JEATEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3OBaHUI0 W MPHUMEHEHHUIO B Pa3jIMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00J1acTH (U3HKH;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl NJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHs 3aJa4d pPe3yJIbTarthl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEeATENbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TMEPEeHOCUTh 3HaHWA 10 (U3UKE B MPAKTUYECKYyI0 00JacTh
KU3ZHENIEATEbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OpUrMHAIbHBIE MOAXOAbl U PEILICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE aIbTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJI€Th HABBIKAMU MOJy4YeHUS MH(OpManuu (U3HUECKOTO COAEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHCK, aHAJIH3,
CHCTEMAaTU3alMI0 M WHTEPIpeTalni0 MHPOPMAIUU PAa3IMYHBIX BHIOB U (hopm
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpPMALINH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTUHA B PELIEHWU KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ CcOONIoJIeHHeM TpeOOBaHUN JPrOHOMHUKH, TEXHUKM O€30MacHOCTH,
TUTUEHBI, PECypcocOEpeKeHMs, MpPaBOBBIX M  STUYECKUX HOPM, HOpPM
uH(OPMAIIMOHHON O€301TaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOrO COJACpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3HAYeHUsS] MH(POpPMALMU U LENEBOM ayIMTOPUH, BEIOUpasi ONTUMAIbHYIO
(dbopMy mpeacTaBIeHUS U BU3yaTu3allu.

KoMMmyHuKaTHBHBIE YHUBeEpPcaJbHbIEe YueOHbIe 1eliCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU ¥ BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud ©  CMST4Yath
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThI;

BbIOMpPATh TEMATHUKYy M METOJbl COBMECTHBIX JEHCTBUA C Y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT'0 YJICHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPAVHUPOBATh JEUCTBUA II0 €€ IOCTHKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensiTh poiau € YYETOM MHEHMHM YYaCTHHKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXZOr0 YYaCTHUKA KOMAaHIbI B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peylaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C IIO3ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONW 3HAUUMOCTH;

OCYILECTBJIATL IO3UTUBHOE CTPATErMYECKOE IOBEICHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBePCcAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATH MO3HABATEIbHYIO NESITEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJTHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHUH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacmupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaThH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSIBIICHUIO JSPYAUIIMU B 00JacTu
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTH KOPPEKTHUBHI B JICSTECIBHOCTD,
OILICHMBATh COOTBETCTBHE PE3YJIHTATOB IICJISIM;

BJIaJIeTh  HaBBIKAMU  TO3HABATEIBHOW  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHUII;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYaIllMH, BEIOOpa BEPHOTO
pelIeHuUS;



YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS TO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHThl JPYTHX TIpPH aHaIu3e pe3yiIbTaToB
NeSITeIbHOCTH;

MPUHUMATh CeOsl, TOHUMAs CBOU HEJIOCTATKU M JIOCTOMHCTRBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3€ pe3yIhTaTOB
NEeSTENHHOCTH;

pHU3HAaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce AoCTHXKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydarolmuxcs
COBEpPIIICHCTBYETCS AMOITMOHAILHBIN WHTEJUICKT, MIPEAOIar oI
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHH€, BUCTh HaIpaBIECHUS PAa3BUTHA COOCTBEHHOW IMOLMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B ce0€;

cCaMOpEryJIMPOBaHUs, BKIIOUYAIONIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHWE, CIIOCOOHOCTh aJaNTHPOBATBCA K
AMOIMOHAILHBIM U3MEHECHHSIM | IPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHECH MOTHBAIMH, BKIIOUYAOIICH CTPEMIICHUE K JOCTHIKCHHIO IEH H
yCrexy, ONTUMHU3M, WHUIMATUBHOCTH, YMEHHE JCHCTBOBATh HMCXOAS W3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIOJIbMH, 3a00TUTHCS, TIPOSBIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K konmy obOyuenuss B 10 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIMIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEITbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHasi TOYKa, HHEpIMaIbHasl CUCTeMa OTCUéTa, abCOMIOTHO TBEPIOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKHH 3apsijl MPU pelieHnn (PU3NYecKux 3ajad;

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



ANEKTPOJMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJIHOE TMajeHue TeJ, IBMIKEHUE 10 OKPYKHOCTH, HWHEPIuS,
B3auMojielicTBre Tei, nuddy3us, OpOyHOBCKOE JBUIKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKECHUH ), TEIJIOBOE
paBHOBECHUE, MCMApPEHUE, KOHJCHCAlUs, IUJIABJIICHUE, KPUCTAIUIM3ALMS, KUIICHUE,
BJIAJKHOCTh BO3]1yXa, MOBBIIIEHUE JABJICHUS I'a3a IPU €r0 HAarPEBaHUU B 3aKPBITOM
COCyZJ€, CBsI3b MEXKIY MapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTpU3alus TeJl, B3aUMOACHCTBHE 3apsAI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIOJB3Ysl (DU3UYECKUE BEJIUYWHBI:
KOOpJIMHATa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
VMMITYJIbC T€Jla, KNHETUYECKasd >HEPTUs, MOTCHUUAJIbHASA SHEPTUSA, MEXaHUYECKas
paboTa, MexaHW4YecKkass MOIIHOCTh; TPH OMWCAHWW TPABWIHHO TPaKTOBATh
(bu3HUeCKUil CMBICT MCIOJB3YEeMbIX BEJIMYMH, WX OOO3HAUYECHHS W €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIUYUHY C APYTUMU
BEJIMYMHAMM;

ONMCHIBATh H3YYEHHBIC TEIUIOBBICE CBOMCTBA TEJI W TEIUIOBBIC SBIICHUS,
UCTONIb3Yysl (DU3MYECKHE BEIIMYUHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHsis
KMHETHYECKAsI YHEPIrUsl XaOTUUECKOTO JBMKEHHS MOJIEKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSS SHEprus, padora rasa,
KO3(pUIMEHT TMOJEe3HOTO JACHCTBUSI TEIUIOBOTO JBUTATeNsl; NpPU ONHCAaHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIWYUH, WX
00O3HAaYeHUsT W CAWHMIIBI, HaXOAUTh (GOPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JJICKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBIICHUS (TIPOIIECCHI), UCTIONB3Ys (PH3MYECKHe BETUYHMHBL: JJICKTPUUCCKUIN 3apsi,
AIEKTPUYECKOE TNOJIE, HAMPSHKEHHOCTD TOJIs, MOTEHIHAN, Pa3HOCTh MTOTEHIINAJIOB;
0Py ONHWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIIOJIb3yEMBbIX
BEJIMYMH, UX OO0O3HAUEHUS] M EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BEIUUYUHY C IPYTUMU BEJIUUYUHAMU;

aHATM3UPOBATh (PUBUUYECKHUE TMPOIECCHl U SBIICHUS, UCIOJB3Ys (PU3HUECKHE
3aKOHBI ¥ TIPUHIHIEL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMITyJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUMII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETHUYECKOW 3HEPTUH TEIUIOBOTO ABHXKEHUSI MOJIEKYJI C
abCOIOTHOM TeMIlepaTypoH, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
ANEKTPUYECKOrO 3apsana, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIBI,
00J1aCcTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC MPUHIUIBI JCHCTBHS MalllMH, NOpuOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YyCJIOBHS MX O€30MaCHOrO HCIIOJIb30BAaHUS B
MOBCEIHEBHOM )KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopMmynupoBaTh MpobieMy/3amady © THUIOTE3y Y4eOHOTO DJKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(GbopMyIMpPOBATH BHIBOIBI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUsT (PU3NUECKUX BEJIMYUH, MPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHUS W HUCIOJIh30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (U3NYECKHMMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX H3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCHUpOBaTh pe3yJbTAaThl IMOJYYCHHOW 3aBUCUMOCTU (PU3MYECKHUX BEIUYHUH B
BU/JI€ TAOJIUL U TpapUKOB, I€JaTh BEIBOABI IO PE3yJIbTaTaM UCCIIEI0BAHMS;

coO01aTh MpaBmwia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HCCIEIOBAaHUN B
paMKkax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W MPOEKTHOM
NESATENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€éTHbIE 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUYECKHE BEIMYUHBI U (POPMYIIHI,
HEeoOXoauMble NIl €€ pEeIleHUs, TPOBOAUTh Pacy€Thl M OLIEHUBATH PEaJTbHOCTD
MOJIY4YE€HHOI0 3HaY€HUs (PU3NUYECKON BEIIMUUHBIL;

peniaTh KAYECTBEHHBIC 33/1a4d: BHICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue IBICHUS;

UCIOJIb30BaTh ~ MPU  PEIICEHHH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTMU JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
Y TIPEJICTABIICHUS YYCOHOW W HAyYHO-TOMYJIIPHON HH(POPMAIINH, TTOTYYCHHOW W3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBICHEHHE MPOILECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HH
JUTsl o0ecredeHus: 0e30MacHOCTH MPU OOpaIeHUU ¢ TPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 37J0pPOBbS M COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;



paboTaTh B TpYyINIE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX pOJICH,
IUTAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO pacHpenessiTh OOs3aHHOCTH U
IJIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYallMsSX, aJ€KBATHO OLICHUBATh
BKJIQJ] KQXJIOTO U3 YYACTHUKOB TPYIINBI B PELICHUE paccMaTpUBAEMOMN MPOOJIEMBI.

K koniy obyuenuss B 11 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOU NEATENBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJIEIeH:
TOYEYHBIN AIEKTPUUECKUM 3apsijl, Ty4 CBETA, TOYECYHBIA UCTOYHHK CBETA, SJCPHAS
MOJIeNIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO siapa MpH PEHIeHUH (PU3NYECKUx
3ajay;

pacro3HaBaTh Qu3MUeCcKue SIBICHUS (MIPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DM3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aMMOJEWCTBUE
MarHuTOB, DJIGKTPOMArHWUTHasE WHAYKIMSA, JCHUCTBUE MAarHUTHOIO TOJA Ha
MPOBOJHUK C TOKOM M JBIDKYUIMUCS 3apsij, DJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPACHPOCTPAHEHUE CBETA, OTpPa)XEHUe, MPEeTOMIICHUE,
uHTeppepeHnus, audpakuus W TOJMApU3alus CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuii 3pdext (porodrddekT), cBeToBOE NaBIeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas
PaIMOaKTUBHOCTE;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (IEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  JJIEKTPUUYECKYID  MPOBOJUMOCTH  PA3JIUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTHONB3YSd (DU3UYECKUE BEIMYMHBIL:
AIICKTPUUYECKUIN 3apsjl, CUJia TOKa, SJIEKTPUUYECKOE HAMNpPsHKEHUE, DJICKTPUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOBIDKYIAS CHIIa, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TMojsi, cuia Awmmepa, cuia JlopeHiia, MHIYKTUBHOCTb
KATYILIKH, SHEPrusl JJIEKTPUYECKOr0 M MAarHUTHOrO IMOJEH, MEepUoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cuja TOKa B MpOIEcce
FapMOHUYECKUX OJEKTPOMArHUTHBIX KoJyieOaHHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CHUJIa JIMH3bI, MPH OMUCAHUMU MPABUIBHO TPAKTOBATh (HU3UUYECKUI
CMBICIT HCIIOJIb3yeMBIX BEIWYMH, WX OOO3HAYCHHWS W CAWHUIIBI, YKa3bIBaTh
bopMysbl, CBS3BIBAIONIME JAaHHYIO (DU3UYECKYI0 BEIUYHHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YUCHHBbIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOJIb3Ys
bu3HUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI H



4acToTa CBETa, YHEPTHUs U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX Si7IEp, MPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EJIMHMUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEJIMYUMHY C JPYTMMH BEJIMYUMHAMU,
BBIYMCIIATH 3HAaUCHHE (PU3NYECKON BETUUUHBL;

aHATM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBICHUS, UCHONB3YS (PU3NUECKUE
3aKOHBI M MPUHUMIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENILHOIO U MAPAJIEIBbHOTO
COCIMHEHUs MPOBOAHUKOB, 3aKOH JIxoynsa—JIeHla, 3aKOH 3JIEKTPOMarHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaciupOCTpaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETA, ypaBHEHUE OiHIITEHHa misa pororddekra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAHECHMSI MMITYJIbCA, 3aKOH COXPaHEHHS
IIEKTPUUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHMsSI MAacCOBOI'O 4YMCIIA, MMOCTysatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHE U YCJIOBHUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OMPENIENATh HANIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenna;

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

BBINIOJIHATD 3KCIEPUMEHTHl 1O MCCIENOBAHUIO (DU3UYECKHUX SIBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM HPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: IpPH 3TOM
dbopmynupoBath npobieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 MpPEIOKEHHOr0 00OpYyIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIHpPOBATH BHIBOJIHI;

OCYULIECTBJISTh NPAMbBIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpPAaTh ONTHUMAJBHBII CHOCOO HM3MEPEHHS M MCIOJb30BaTh H3BECTHBHIE
METObI OLIEHKH MTOTPEIIHOCTEN U3MEPECHUI;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpsMBIX HM3MEPEHUI: MpPU STOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3ysbTaThl MOJYYEHHON 3aBHCHUMOCTH (M3WYECKUX BEJIMYMH B BHJE TaONIUIl U
rpauKoB, IeNaTh BEIBOABI MO pe3yabTaTaM UCCIIEeI0BaHMUS;

coOroaTh npaBuiia 0€30MacHOro Tpyda MpHU MPOBEACHUHN HCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U IMPOEKTHOM
JEATENBHOCTH C MCIOJIb30BAHMUEM H3MEPUTENBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000py10BaHUS;

pemath pacuéTHBIE 3a7a4dl C SBHO 3aJIaHHOW (U3UYECKOW MOJIEIIbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBHS 33/lauu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,



HEoOXoauMbIe NIl €€ PEIICHHs, TTPOBOJUTH PACUYEThl M OIICHUBATH PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI,

peliaTh KaueCTBEHHBIC 3a/1aUH: BBICTPAaNBATh JJIOTUYECKH HETPOTHBOPEUYHUBYIO
IIEMIOYKY PACCYXXIACHUN C OMOpPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPU  PEIMIGHWH  y4eOHBIX  3a7ad  COBPEMCHHBIE
nH(OPMAITMOHHBIE TEXHOJIOTHH /ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTABJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAIUH, ITOJYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

OOBSCHATH TPHUHIUIBI JCHCTBUS MAIlMH, NPUOOPOB M TEXHUYECKUX
YCTPOMWCTB, pa3inyaTh yCIOBUS UX O€30MACHOTO HUCIOIH30BaHUS B MOBCEIHEBHON
KU3HH,

MIPUBOIUTH TIPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYIKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHU;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOU KU3HH
I obecriedeHusl 0€30MaCHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMH, JIJISI COXPAHEHHUS 370POBbS M COOJIONCHUS HOPM JKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyIIle C BBIMOJHEHUEM PA3JIUYHBIX CONUATLHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYMIBI, PAIMOHAIBHO paclpenesTh O0O0s3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYaIlUsAX, aJICKBATHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM ITPOOICMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM

NporpaMmbl

Koan4yecTBo 4acoB

Bcero

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1

dusnka u MCTOABI HAYYHOTI'O ITO3HAHUWA

Uroro no pazgeny

Paznean 2. MEXAHUKA
2.1 Kunematuka
2.2 Jnaamuka
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE

Htoro no pazneny

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJ'IGKy.]'ISIpHO-KPIHCTH‘-I@CKOﬁ

3.1

32

3.3

TEOpHUH

OCHOBBI TCPMOAUHAMHUKN

ArpeFaTHBIC COCTOSAHHA BEUICCTBA.

®da3oBrIc Iepexoabl

2

18

9

10

KoHTpoJbHbIe
padoThl

IIpakTH4eckue
padoThbI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41bf72

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

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

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

bu6mmoreka [{OK
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

Htoro no pazaeny

Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN 2neKTpUYeCKUl TOK. TOKHM B
’ PasIMYHBIX Cpeax

Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

24

10

12

22

68

bu6mmoreka [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

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

Ne i/

Paznea 1. JIEKTPOJJUHAMUKA

{1 MarnurtHoe moJjie. DIeKTpoMarHUTHast
) UHIYKIMS

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanndeckue 1 QJICKTPOMArHuTHBIC

2.1
KoJIeOaHus
59 MexaHU4ecKue U dJICKTPOMArHUTHEIC
’ BOJTHBI
2.3 Onruka

Hroro no paszneny

KoanuyecTBO 4acos

Bcero
padoThI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIEIIMAJIBHON TEOPUH

OTHOCUTEJIbHOCTH
Htoro no pazneny

Pa3zgea 4. KBAHTOBAS PU3UKA
4.1 DeMeHThl KBAHTOBOU OIITHUKU

4.2 Crpoenue atroma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97¢

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

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

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

Bu6nmoreka [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 SApO 5

Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
Pe3epBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME 68

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

bu6moreka [JOK
https://m.edsoo.ru/7f41c97¢c

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

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



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




IHOYPOYHOE INTAHUPOBAHMUE
10 KVIACC

Ne
n/n

Tema ypoka

duszuka — Hayka 0 IpUpo/Ie.
HayuHnble MeTo/1bI TO3HAHUS
OKPY’KaIOIIEro Mupa

Posb 1 mecTo $usuku B
($hopMHUpPOBaHUH COBPEMEHHOMN
HAY4YHOU KapTUHBI MUDA, B
MPAKTUYECKON JAESITENFHOCTH JTIOACH

Mexanndeckoe IBUKECHUE.
OTHOCUTENBHOCTh MEXAaHUUYECKOTO
nBwxkeHusd. [lepemenienne, CKOpocTb,
YCKOpEHHE

PaBHOMEpHOE NIPSIMOJIMHEWHOE
JIBUKEHHE

PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE
JBUKECHHE

CBoOoHOE TIazieHue. Y CKOpPEHHE
CcBOOOJIHOTO Ma/IEHUS
KpuBonuHeliHoe nBUKEHUE.
JIBMKeHHE MaTepruagbHOM TOYKH 110
OKPYKHOCTH

[TpuHmn otHOCUTENBHOCTH [ anmumes.

KoanyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThl

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c32e2

bubmnoreka [IOK
https://m.edsoo.ru/ff0c33e6

bubmnoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

Bbubnmoreka [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

NHepruanbHble CUCTEMBI OTCYETA.
IlepBb1it 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun
cylepro3uuuu cuil. Bropoi 3akox
HproroHa 11 MarepuaibHOM TOUKHU

Tperwuit 3akoH HproToHa 11151
MaTEPHUAIIbHBIX TOYECK

3aKoH BceMUpHOTo TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoaddummeHt TpeHus.
Cuuta COTTpOTHBIICHHSI TIPH JIBHXKEHUH
Tesa B KUIAKOCTH WJIH ra3e

[TocTynarenbHOE U BpalaTeIbHOE
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea.
Mowment cunsbl. I[1neyo cunel. YcnoBus
paBHOBECHs TBEPIOTO Teja

HNMmnynsc MmaTeprabHON TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
HUMITyJibca. PeakTUBHOE IBUKEHHE
PaboTta u MOLTHOCTB CHUIIBIL.
Kunerndeckast sHEprust MaTepUaIbHON
ToukHu. Teopema 006 U3MEeHEHNHN
KMHETUYECKON SHEPIUU

[ToreHmansHas 3HEPrUsl.

https://m.edsoo.ru/ffOc3be&

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

bu6moreka [JOK
https://m.edsoo.ru/ff0c3be8

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3e18

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

bubmnoreka [IOK
https://m.edsoo.ru/ffO0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
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

[TorennmanbHas SHEPTUs YIIPYTO
ne(OPMHUPOBAHHON NPY>KUHBIL.
[ToreHnmanbHast SHEPTrHs Tella BOIU3U
MOBEPXHOCTU 3eMJIN

[ToreHnmanbHbIE U HEMOTEHLIUAIBHBIE
cuiibl. CBsA3b paboThHI
HETOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHU CHCTEMBI Tell.
3aK0H COXpaHEHHUsI MEXaHUYECKOU
SHEPIrUn

Jlaboparopnas pabota
«HMccnenoBanue cBsizu pabOTHI CHIIBI C
A3MEeHEHHEM MEXaHnIeCKOH OHCPIrun
TeJa Ha MIPUMEPE PACTHKCHUS
PE3UHOBOTO KIyTa»

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

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIISIPHO-
KHHETHYEeCKOU Teopuu. bpoyHoBckoe
newkenue. Auddysus

XapakTep JBUKEHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIECTBRA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEU
U TBEPABIX TEI

Macca monekyin. KonngectBo
BemiectBa. [locTossHHas ABoraapo
TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remmneparyp

https://m.edsoo.ru/ffOc461a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc478c

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2



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

Uneanpusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TeMIepaTypa Kak Mepa
CpeHEN KNHETUYECKON YHEPTUH
JIBMOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kinaneiipona

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

Jlaboparopnast pabota
«ccnenoBanue 3aBUCUMOCTH MEKITY
napamMeTpamMu COCTOSTHHS
Pa3peKEHHOTO ra3a

W3omporieccsl B uaeanbHOM ra3e u ux
rpaduyeckoe npeacTaBieHUuE

BuyTpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0nI e€ n3MeHenus. KonmdecTBo
TEIJIOTHI U paboTta. BHyTpeHHS S
SHEPrusi OJHOATOMHOI'O UJI€ATHHOTO
rasa

Bune! Teronepenaun

VY nenbHas TEIIOEMKOCTH BEIIECTBA.
KonuuecTBo TemioTel npu
Teruionepenaye. AauabaTHbIi mpoiecc
[TepBbIii 3aKOH TEPMOJAMHAMUKHU U €TO
MIPUMEHEHHE K U30Ipolieccam

Heo6paTumocTs nporeccoB B

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4fde

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

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c570e

bubmnoreka [IOK
https://m.edsoo.ru/ff0c5952

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

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

Bbub6mmoreka [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

npupoae. Bropoi 3akoH
TEPMOJAVHAMUKH

[Tpunmun gevicteust u KII/ TermoBoit
MallNHbI

[uxn Kapuo u ero KIIJ]

DKosiornyeckue npooIeMbl
TEIUIOIHEPTETHKH

O6o06maromuii ypok «MonexysipHast
¢u3uka. OCHOBBI TEPMOTMTHAMUKI

Konrponbnas padora no Teme
«Monexymnspras ¢puznka. OCHOBBI
TEPMOJAUHAMUKN

[TapooOpazoBaHue U KOHACHCAIHS.
Hcnapenue u kurnexnue

AOCOmII0THAS U OTHOCHUTEIbHAS
BIIQXKHOCTH BO3AyXa. HackllieHHbIH
nap

Trépnoe Teno. Kpucramnuueckue u
aMmopdHbIe Tela. AHU30TPOITHS
CBOMCTB KpucTaLioB. Kujakue
Kkpuctauibl. COBpeMEHHbIE MaTEPHAIIbI

[TnaBiieHre M KPUCTAUIA3AIIHS.
VnenpHas TEINIOTA IUIABJICHUS.
Cybnumarus

VYpaBHeHuUE TEIJIOBOTO OanaHca

DneKTpu3anus Tei. INEKTPUISCKUN
3apsn. JIBa BUJa SJIEKTPHUECKUX

https://m.edsoo.ru/ff0c6230

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6938

bu6moreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc



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

46

47

48

49

50

51

52

53

54

3apsi0B
[IpoBOIHUKY, TUATIEKTPUKH H
MTOJIYTIPOBOTHUKH. 3aKOH COXPaHCHHS
ANEKTPUUECKOT0 3apsia

B3aunmogeiicTBue 3apsanoB. 3aKkoH
Kynona. To4yeuHbIN 2JIEKTPHUUECKUI
3apsz

Hanpssk€HHOCTB 2JIEKTPUYECKOrO
noJist. [lpuHnun cynepno3unuu
ANEKTPUYECKUX ToNeH. JInnuu
HANPSHKEHHOCTH

PaboTa cui1 371eKTpoCcTaTuuecKoro
noida. [Torenman. PasHocts
IMMOTEHIIUAJIOB

HpOBO)IHI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JIGKTpI/I‘-IGCKaSI MMPOHUIIACMOCTD

OnextpoéMkocTs. KonneHncatop

:‘)J'IGKTpOéMKOCTB IIJIOCKOI'O
KOHACHCATOpAa. SHCpFI/I}I 3apPsAKECHHOT'O
KOHACHCATOpa

Jlaboparopnas pabota "HU3mepeHue
ANEKTPOEMKOCTH KOHAEeHcaTopa'

[IpuHIUI AENCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOIMMPOBAJILHOTO
ammapara, CTpyWHOT'O IIPUHTEPA.
DJeKTpoCcTaTUYECKas 3aluTa.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6bcc

bu6moreka [JOK
https://m.edsoo.ru/ff0c6ced

bu6moreka [JOK
https://m.edsoo.ru/ffOc6df2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6100

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

bu6mmoreka [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
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58

59

60

61

3a3eMiIeHHE AIIEKTPONPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBUS €0
cymiectBoBaHud. [oCTOSHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Conporusnenue. 3akon Oma J1st
yJacTka 1enu

[TocnenoBarenbHOE, AapaIeIbHOE,
CMEILIaHHOE COeIMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«/3yueHne cCMEIaHHOro COEAMHEHNUS
PE3UCTOPOBY

PaboTta 1 MOITHOCTB 3NIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenua

3axon OMa 11 OJIHOM (3aMKHYTOI1)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne 3J1C uCcTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
MeTaJlJIOB. 3aBUCUMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT
teMreparypbl. CBepXIIpOBOJIUMOCTh

DNEeKTPUYECKUN TOK B BaKyyMe.
CBoiiCTBA 3JIEKTPOHHBIX ITYyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U

IIpUMECHas MpoBoAUMOCTh. CBoiicTBa
p—n-nepexoaa. [1oaynpoBoaHUKOBEIE
puOOpbI

0.5 bu6mmoreka [JOK
' https://m.edsoo.ru/ff0c74f0
bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838
0.5 bubmnoreka [IOK

https://m.edsoo.ru/ff0c7ae0

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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65

66

67

68

DNEeKTPUYECKUH TOK B pacTBOPax U

paciiiaBax 3JICKTPOJIMUTOB.

BHCKTPOJ'II/ITI/I‘IGCKEUI JUucconuanus.

DIIeKTPOIH3

DJeKTpUYECKUN TOK B razax.
CaMOCTOSTEIBHBINA 1

HECaMOCTOSTENIbHBIN pa3psal. MonHus.

ITmazma

DJeKTpuuecKrue mpudopsl U
YCTPOUCTBA U UX MPAKTUYECKOE
npumeHenue. [IpaBuna TeXHuKu
0e30macHOCTH

O06o0maromuii ypok
«INEeKTPOAUHAMUKAY
Kontponbhas pabota no teme
«2nekrpocTtatuka. [locTostHHBIN
aneKkTpudeckuii Tok. Toku B
Pa3IMYHBIX CPEeaax»

Pe3epBHublii ypok. KonTposibHas

pabora 1o Teme "DIeKTpoIuHaMHKa"

PesepBHbIil ypok. O000ma0mMui ypok

o temaMm 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8al8a

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8f6¢



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
n/n

KoanuyecTBO 4acoB

JlaTa
Tema ypoka Kontpoabubie IIpakTuueckue
Bcero U3y4YeHus

padoTsbI padoThI

IlocTostHHBIE MATHUTEL K UX
B3aUMOACHCTBYE. MarHuTHOE IOJIE.
BekTtop MaruuTHOM MHAYKUMH. JIMHUK
MAarHuTHON MHAYKIUU

MarauTHO€ 10Jie MPOBOIHHUKA C
TokoM. OnbIT Dpcrena.
B3anmopeiicTBre MpOBOHUKOB C
TOKOM

JlabopaTtopHas pabora «M3yuenue
MardmMTHOI'O IIOJIA KaTyIIKH C TOKOM)»

JleficTBME MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.
JlabopaTtopHnas pabota
«HccnenoBanue ASHCTBUS
MTOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM

JleficTBHE MarHUTHOTO MOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota cuiibt
Jlopenua

DOnekTpoMarauTHas HHAyKus. [loTok
BEKTOpa MarHuTHOM uHAYKIMU. IJ1C 1
WHIYKIHUHA. 3aKOH 3JIEKTPOMArHUTHOM

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

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

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c9acO

Bbubnunoreka [IOK
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

naaykuuu dapanes
JlaGopaTopHnas pabota

«HCCJ’ICI{OB&HI/IG SIBJICHUS
BHeKTpOMaFHHTHOﬁ HHAYKIOHUW»

NHayKTUBHOCTB. SIBIEHUE
camouHAykiuu. I1C caMOMHIYKITUH.
OHeprusi MarHUTHOT'O MOJIsl KATYLIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

TexHnueckue yCcTporucTBa U UX
IIPUMEHEHHE: TIOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHIYKIMOHHAs N€Yb

O6o0matromuii ypok « MarHutHoe
I10JI€C. BHGKTPOMaFHI/ITHaH HUHIOYKIOUS

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

CB00OO/THBIC MEXaHUYECKUE
Konebanus. 'apMoHnueckue
KosieOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJICOaHUH.
[IpeBpamnienue 3uepruu

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIx KojeOaHHii rpy3a Ha
HUTH OT JJTMHBI HUTHA ¥ MacCCHI TPY3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE

but6mmoreka [{JOK
https://m.edsoo.ru/ffOcal50

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

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

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

bubmorexa [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

INEKTPOMArHUTHBIC KOJeOaHus B
UJCATEHOM KOJIeOaTeTbHOM KOHTYPE.
AHaNOTHSI MEXTy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU

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

[IpencraBieHue 0 3aTyXarOIIMX
KoseOaHusx. BelHyX/IeHHBIC
MexaHHYeCcKHe Konebanus. Pe3onanc.
BbIHy)KIIeHHBIe 3HeKTp0MaI‘HI/ITHBIe
KoseOaHus

[Tepemennsbiii Tok. CHHYCOUATBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMILJIUTYIHOE U
JIEHUCTBYIOIIIEE 3HAUCHHUE CUITBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IponsBoacTso,
nepenaya u norpedieHue
3JEKTPUUECKON IHEPTUU

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHUE FIEKTPUUECKOTO 3BOHKA,
reHepaTopa NepeEMEHHOr0 TOKa,
JIMHUH IIEKTpoIepesad

DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE DIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU

bu6nunoreka [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/ffOcc324



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

MexaHuuecKHe BOJIHBI, YCJIOBHUA

pacrtpoctpanenus. [lepuon. Ckopoctsb

pacnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunble U MPOAOJIbHBIE BOJIHBI

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

DNEeKTPOMarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [llkana
3JEKTPOMAarHUTHBIX BOJIH

[IpuHIUIIBEI paTuOCBA3U U
TeneBuaeHus. Pa3Butue cpeacTn
cBs3u. Pagnonokamus

KonTponbras pabota «Konebanus u
BOJTHBI»

[IpssMonMHENHOE pacpOCTpaHEHUE
CBETa B OJHOPOJHOU Cpeje.
Toueunslii ICTOYHMK cBeTa. JIyu
CBETa

OrtpaxeHue cBeTa. 3aKOHbI
oTpaxxeHus ceerta. [loctpoenue
M300paXE€HUI B IJIOCKOM 3epKae

[Ipenomnenue ceta. [loaHoe

BHYTpEHHee oTpaxeHue. [IpenenbHblii

yTOJI TIOJIHOTO BHYTPEHHETO
OTpPa’KEHUS

JlabGopaTtopHnas pabota «M3mepenue
MoKa3aTess MPETIOMIICHHS CTEKIIa

JIunzsl. [octpoenue n3o0paxeHuil B

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcca54

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

but6mmoreka [{JOK
https://m.edsoo.ru/ffOccfeQ

bu6nunoreka [JOK
https://m.edsoo.ru/ffO0cc6f8

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

bubmuorexa [JOK



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.
YBennueHue JIMH3bI

JlaGopaTopHnas pabota
«HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus cBeta. CIIOKHBIN COCTaB
oenoro cBerta. LIet. JJabopaTropras
pabora «Habmronenue aucnepcun
CBETa»

Nurepdepennus creta. dudpaxius
cBeta. [udpaxnuonHas pemeérka

[TonepedyHOCTHh CBETOBBIX BOJIH.
[Tonsapusanus ceera

OnTrueckue MpruOOpPHI U YCTPOHCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS

FpaHI/IHLI MMPUMCHHUMOCTHU
KJIaccMuecKol MexaHuku. [loctynarsl
CHeLMaIbHON Teopuu
OTHOCUTEIILHOCTH

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3ameyieHne BpEeMEHH U COKpaIlieHne
TUINHBI

DHeprus U UMIYJIbC PEISATUBUCTCKOM
yacTulbl. CBS3b MACChI C SHEPTUEH U
HMITYJIbCOM. DHEPIUsl MOKOs

Konrtponbnas padora «OnTHKa.
OcHOBBI ciENMANIBHON TeOpUn
OTHOCHTEJIEHOCTH»

https://m.edsoo.ru/ffOcddle

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfad2

Bbubnunoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubmorexa [JOK
https://m.edsoo.ru/ffOcf610



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
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42

43

44

45

46

47

48

49

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

OTKpBITHE ¥ UCCIICIOBAaHUE
dotorddexra. Onbiter A. I'.
CroneroBa

3akonsl portorddexra. YpaBHeHHE
DitHmrelHa 11 poTodrddexra.
«Kpacnas rpanuma» porodddexra

Hasnenune cBera. OnwiTer [1. H.
JleOeneBa. XuMHUUECKOE IeHICTBUE
cBeTa

TexHuueckue ycTpoicTsa u
MIPAKTUIECKOE TPUMEHEHUE:
(dboTosneMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]

Perttennie 3agau mo reMe «JIeMEHTHI
KBAHTOBOU OIITUKN

Mongens atoma TomcoHa. OnBITEI
Pezepdopna o paccessHUIO 0-9acTHII.
[InanerapHas Mmojenb aroma

[Toctynater bopa

Wznyyenue u nornomeHue GoToHOB
IIPU Iepexo/ie aToMa C OTHOTO YPOBHS
SHEepruu Ha Apyroil. Buasl ciekrpos

BoiHoBEIE cBOMICTBA YyacTHIl. BOJIHEI
ne bpoiina. KopmyckynsipHo-
BOJIHOBOM Tyanu3M. CIIOHTaHHOE U

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

bu6nmoreka [IOK
https://m.edsoo.ru/ffOctfc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢e

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

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0302

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

but6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmuorexa [JOK
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
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56

BBIHYKJICHHOC U3JTYy4YCHHC

OTKpBITI/Ie PaaAnO0aKTHBHOCTH. OnbITH

Pesepdopna no onpenenenuto cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

CgoiictBa anbda-, 6era-, raMmma-
n3nydeHus. BiusHue
PaaOAKTUBHOCTH HA KUBbIE
OpraHU3MBbl

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaz. ["aMMa-u3nydenue

DHeprusi CBSI31 HyKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iemsl, TepCIEKTUBHI,
3KOJIOTUYECKHE ACTIEKTHI SIIE€pHOI
SHEPIreTHKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOIOICHUS 1
pPEruCTpaIiy SJIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalbHbIE
B3auMoIencTBusd. EnuHcTBO
(bu3N4eCcKOi KapTHHBI MUPa»

Bun 38é3nH0r0 HeOa. Co3Be3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX BUANMOE
nBkeHue. CoJIHEUHas cUcTeMa
Comnsane. CoyHeuHast aKTUBHOCTb.
Ncrounuk sneprun ConHua u 3BE311

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d0fd2

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [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
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62
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64

3BE3bI, UX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BAaTENIbHOCTH. BHYyTpeHHEE
cTpoenue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]

Muneunsiii [Iyte — Hama I'anakTuka.
[Tonoxenue u apmwxenue CosHua B
lamakruke. ['amaktukn. Y€pHpie
JBIPBI B IAPAX TaJaKTUK

Bcenennas. Pazberanue rajakTuk.
Teopus bosboro B3peIBa.
PenukroBoe u3nydeHue.
MeraranakTuka

HepCI_HCHHLIC HpO6HCMBI ACTPOHOMUU

KontponbHas paboTa «DJIeMEHTHI
aCTPOHOMUU U aCTPOPHUIUKI»

O6o6maromuii ypok. Pois ¢usuku u
ACTPOHOMHUHU B IKOHOMHUYECKOH,
TEXHOJIOTHYCSCKOM, COIMAIbHON B
ATHUYECKOH cdepax AesaTeIbHOCTH
YyeJloBeKa

O6o0maromuii ypok. Pois 1 mecto
(bU3UKM U ACTPOHOMHUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

Ob6o6maromuii ypok. Poib
¢uznveckoit Teopun B HOpMUPOBAHIH
MIpeICTaBICHUH O PU3NYECKOM
KapTHHE MHpa



65

66

67

68

O6o6maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHUpa B 001IeM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUN O IPUPOJIC

PesepsHbIil ypok. MaruutHoe mnouie.
DneKTpOMarHuTHas MHAYKIHS

PesepBHbiii ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuun
OTHOCHUTEJIBHOCTH

Pesepnbiii ypok. KBanroBas ¢pusuka.
DneMeHTbl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Gusuka, 10 kiace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoit H.A., AkninonepHoe o6mecTBo «M31aTeascTBo
«IIpocBemenue»

» ®usuka, 11 knacc/ Msikues I'.J1., byxosues b.b., Yapyrun B.M. non
penakuueit [lapdentreBoit H.A., AkuinonepHoe obiiectBo «M31aTenscTBo

«IIpocsemenue»

METOANUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/ffOc32e2






