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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpemHEro oO0mero o06pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKCHHM W TpeOOBaHWUN K pe3yJbTaTaM OCBOCHUS
OCHOBHOU oOpasoBaTenbHOM mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
Takke ¢ yd4€toM ¢enepalibHON pabodeil mporpaMmbl BocnuTanus W KoHuenuuu
npenoaBanus yueOHoro npeaMera «Dusuka» B 00pa3oBaTEIbHBIX OPraHU3AINIX
Poccuiickoit ~ ®enepanuu,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
MIPOTPAMMBI.

[Iporpamma 1o ¢usuke onpeaenseT 00I3aTeNbHOE MPEIMETHOE COIEPIKAHNE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIE0BATEIbHOCTh U3YUYECHUSI TEM U PA3/eiioB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JOTUKH y4eOHOro TpoIllecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaroIIuXcsl.
[Iporpamma 1o ¢usuke maér mpencraBieHHWE O IENAX, COACPXKAHWUHU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHUS W Pa3BUTUS OOYYAIOMIMXCA CpPEJICTBAMHU
ydyebHoro npeameta «duzuka» Ha yriayOoJIEHHOM YPOBHE.

N3yuenne kypca ¢u3ukd yriayOaEHHOTO YPOBHS IO3BOJISET PEATM30BATh
3a1aud NpodeccuoHaIbHON OpPUEHTAINM, HAMPABJICHO HA CO3/aHUE YCIOBUU IS
MPOSIBJICHHSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOMWMBI I MPOJODKEHHs O00pa3oBaHUsA B
OpraHu3anuax Mnpo(eccUOHaIbHOrO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamvme mo ¢usnke ONpEenenstoTCs IUTAHUPYEMBIE PE3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHET0 0O0IIeTro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TNpeaMeTHole (Ha  yrayonénHom  ypoBHe). Hayuno-
METOJI0JIOTUYECKOM OCHOBOM JyIsi pa3paOOTKH TpeOOBaHUM K JIMUHOCTHBIM,
METaNpeMETHBIM ¥ TPEAMETHBIM pPE3yJIbTaTaM OOYYaroIIuXCs, OCBOMBIIHX
mporpaMmy 1o (QU3MKE HAa YPOBHE CpeAHero oO0mero oOpa3oBaHus Ha
yTIIyONIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-ACSITEIIbHOCTHBIN MOIXO/.

[Iporpamma no gu3uke BKIIOYALT:

IUTAaHUPYEMBIE PE3YyJIbTaThl OCBOCHMS Kypca (U3MKH Ha yTrIyOoI€HHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIE PE3YJIBTATHI 110 TO/IaM O0YUYEHUS;

conepkanue yueoHoro npeamera «Pusuka» mo rogam 00ydeHU .

[Iporpamma 1o @Qu3uke WMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
WCIOJIb30BaHA YUUTEIIMU (DU3UKHU VISl COCTABIICHUS CBOUX pabOYMX MPOTpamM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH U
MPEIOCTABISECT BO3MOXHOCTH [UJISI pEaTU3alMd  PA3IUIHBIX METOJIUYECKHUX



NOJXOJ0B K MpenojaBaHHi0 (U3UKK Ha YIrIyOJE€HHOM YpOBHE IpPH YCJIOBUHU
COXpaHeHHs 00s3aTeTbHOM YacTH COIePKaHUS Kypca.

du3rka Kak Hayka o HauOoJsiee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpy»xaromiemM mupe. LIKoabHBIN Kypc PU3NKU — CUCTEMOOOPa3yIOLIUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueid u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpENeNnIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, IOJIy4eHHMs] HOBBIX MATE€pUaJOB C 3aJaHHBIMU cBolicTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaromierocsi, B OpMHUpPOBAHUE YMEHUN MPUMEHSATH HAyYHBIN
METO/1 MO3HAHUSI IPY BHITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypoBHE CpeTHEro 0011Iero 00pa3oBaHus MOJIOKEH
psA UIel, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHLMUIIBI €T0 OCTPOECHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3esioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKH.

Hoen zenepanuszayuu. B cooTBeTcTBUM C HEMl MaTepuan Kypca (HU3HKU
00beIMHEH BOKpPYr ¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanus NOpeArnoNaracT MCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢uszukn ¢ pa3BuTHeM oOOmIecTBa, a TaKke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJOTMUYECKUMHU MTPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uszuku yriry6JI€HHOTO ypOBHS
IpeanojgaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
IIPUIOKEHUN W3YYEHHBIX TEOPHUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTHUH.

Hoea 3Kkonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KAHMS, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoliemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takxke 0OCYXKIEHUs
po0IeM palMOHATIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTMYECKON 0€301MacHOCTH.

OcBoeHue coJiepKaHus MIPOTPpaMMbl 1O (PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gpusuku peanuzamus 3THX
OPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIb30BAHUM CAMOCTOSITEIbHOTO 3KCIIEPUMEHTA KaK



MOCTOSTHHO JIeHcTByomero ¢akropa ydeOHoro mpomecca. s yriry6iaéHHOrO
YPOBHSI — OTO CHCTEMa CaMOCTOSITEIIBHOTO YYEHHYECKOTO JKCICPUMEHTA,
BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYEHUYECKHE OMBITHI MPU HM3YYCHHH HOBOTO
MaTtepuaia, JjabopaTopHbie paboThl U pabOThI MpakTUKyMma. [Ipu 3TOM BO3MOXKHBI
IBa crmocoba peanuzanuy  (PU3MYECKOro TMpakTHKyma. B mepBoM ciydae
NpaKkTUKyM mpoBoauTcs aubo B koHue 10 m 11 kmaccos, nubo mocie nepBoro u
BTOPOTO TIONYTOJUN B KaXIOM M3 3THUX KiaccoB. Brtopoili cmocod — 3To
UHTErpalus paboT NpPaKTUKyMa B CHUCTEMY Ja0OpaTopHbBIX paboT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3yueHus paszaena (temsl). I[lpu 3Tom mox paboramu
NPAaKTHKyMa MOHUMAETCS CaMOCTOSATEIbHOE MCCIET0BAaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH/Ia 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (Qusuke cucCTeMa YYEHHYECKOro IKCIIEPUMEHTa,
Ja00paTOpPHBIX pabOT W MPaKTHKyMma MPEACTaBIICHA CIMHBIM TepedHeM. Bwioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUEHUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCA
Y4YaCTHHKaMU 00pa30BaTEIbHOTO MPOLecca UCXO/I1 U3 OCOOEHHOCTEN MOYpPOYHOIO
IUTAHUPOBAHUSI W OCHaIeHus kaOuHera ¢usuku. [Ipm 3TOoM oOecmeymBaeTcs
OBJIaJICHNE OOYYaIOMUMHCS YMEHHUSMHU TMPOBOJUTH TMPSAMBIE U KOCBEHHBIC
U3MEpPEHHUs], UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BETUYHH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKCHHBIX TUITOTES.

bonpimoe BHUMaHWE YAENACTCS PEHICHUIO PACYETHBIX W KAdYeCTBEHHBIX
3amad. [Ipu 3TOM Ay pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHON U HESIBHO 3a/IaHHOM (PU3MUYECKOW MOJIEIIbIO, MO3BOJISIIONINE MPUMEHSThH
U3yYCHHbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjienia Kypca, Tak U
WHTETPUPYS MPUMECHECHHUE 3HAHWM W3 Pa3HBIX pa3aesioB. J[s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIOTCSL 3aJaHUs Ha OOBSICHEHHE/TPEICKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyronre BEIOOpa
bu3HYeCcKO MOJIENH JJISl CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTo TMporecca Kypc (PU3MKUA YIIyOJE€HHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabunera. B kaOuHere GU3HKKM JODKHO OBITH HEO0OXOIUMOE
nabopaTopHoe OOOpYyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMMe IO
bu3NKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX padboT W pabOT MpakTUKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYJOBaHHE.

JlemoHCTpannonHoe obopyaoBanue (opmMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUYNCIICHHBIX B MporpaMMe 10 (DU3UKE KITIOYEBBIX JACMOHCTpAIUN IS
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUH M  MPOILECCOB, AOMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.



JlabopaTopHoe 00OpymOBaHME JIS YUYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUAE TEMATUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYeCKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4YEeHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
WU3YUYCHUIO TPHUPOJABI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJie MO3HaHUS U (HOPMHUPOBAHUE
MCCJIeI0BATEILCKOI0 OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHUs] OCHOB
CTpOEHUSI MaTepUU U PYyHIAMEHTAJIbHBIX 3aKOHOB (DHU3UKU;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHWW W HAYYHBIX JOKA3aTEIhCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONM (PU3UKU 71T Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE pe/ICTaBlICHUN 0 BO3MOXHBIX  cdepax Oynyien
npoecCHOHaNBFHON  JCATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TOJATOTOBKA K
JTanbHENIIeMy 00y4eHHUIO B 9TOM HAIIPABJICHHH.

JlocTixkeHne 3TUX 1esield oOecrieunBaeTCsl pelieHueM CIeAYIOIMX 3a/1ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HAHUN 00 00mMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHWUKY,  MOJEKYSIpHYIO  (QU3HUKYy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY M SJIEMEHTHI aCTPOPU3HKHY;

dbopMHpOBaHNUE YMEHHI MTPUMEHSATh TEOPETUIESCKUE 3HAHUS JJI O0BICHEHHUSI
bu3nueckux SIBICHUN B MPUPOJE W JUISl NPUHSTHS TPAKTUYECKUX DEIICHUN B
IMOBCEJIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHHS pPa3Iu4HbIX 337a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE CO3JaHHE
dbu3nueckoil MOJENH, aJeKBaTHOW YCIOBHUSIM 3a/ladyd, B TOM YHCIE 3a/aad
WHKXEHEPHOTO XapaKTepa,

MOHNMMaHWE (U3UYECKUX OCHOB U TIPUHIIMIIOB JEHUCTBHSI TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKHUX MPOIIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUTAHHUPOBAHUS M TPOBEIACHHUS
GU3MYECKMX OKCIEPUMEHTOB, aHalIW3a W HMHTEPIpETaluyd  WHOOpMaIuH,
OTIpEJICJICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;



CO3JIaHUE YCJIOBHUM Ui Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JICATEIIbHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM AesITeNbHOCTH, CBSI3aHHON
C (PUBUKOM.

B coorserctBun ¢ TtpeboBanusiMu PI'OC COO yriyOn€HHbIA YpOBEHBb
u3ydeHus yuyeOHoro mpeamera «®dusukay Ha YpPOBHE CpEOHEro OOIIero
oOpa3oBaHus BBIOMpaeTCs OOYYArONIUMUCS, I[UIAHUPYIOMIUMH TPOJOHKCHHUE
0o0pa30BaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPHIIA.

Ha uzyuenue ¢pusuku (yriayOnaEHHbIM ypOBEHb) HA YPOBHE CPEAHETO OOIIEro
oOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 gacoB (5 4acoB B HEAEINIO),
B 11 kiacce — 170 gacoB (5 yacoB B HEEIIO).

[Ipennaraemsplii B mporpamMme Mo (QU3MKE TMepedeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb [ElaeT BbIOOP
IpoBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOEHHOCTEH 00yJarouXCs.



COAEPKAHUE OBYUEHUSA
10 KJTACC

Pa3zgen 1. Hay4Hblii MeTOA NO3HAHUS NPHPOABI.

®duszrka — pyHIaMeHTallbHasg HayKa o npupoje. Hay4yHsiii MeTo 1 mo3HaHus U
METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SIBIICHUM.

DKCHEpUMEHT W TEOopus B MpoIlecce MO3HaHUS Mpupoasl. HabmroneHnue u
HKCIIEPUMEHT B (pHU3HMKe.

CnocoObl  u3MepeHuss (U3MYECKUX BEIMYMH (AHAJOTOBbIE M LHU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3uyeckux  BenuuuH  (aOconroTHas |
OTHOCHUTEIIbHASA).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOIIECCOB (MaTepuaibHasi TOYKA,
abCoOIOTHO TBEPAOE TENO, HAealbHAs >KUIKOCTb, HJEANbHBIM Ta3, TOYEUYHBIH
3apsin). ['unoreza. ®usnyeckuii 3aK0H, rpaHUIbl €ro nNpuMeHuMocTu. dusnveckas
TEOpHs.

Ponp m mecTto ¢usuku B GOpMHUPOBAHWM COBPEMEHHON HAyYHOW KapTHUHBI
MHUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaxmuKym.

WN3mepenre cuibl TOKAa W HaANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MU
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO C LM(ppoBoi nadbopatopued no ¢usuke. [Ipumepsl U3mMepeHus
(bU3HYEeCKUX BEIMYMH TIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanudeckoe nBHXKeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop MarepuasbHON TOYKHM, €ro MPOEKIMH Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemeltienne, CKOpOCTh (CpefHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUalibHOW TOUYKH, UX MPOEKUMHU HA OCH CUCTEMbI KOOPJHHAT.
CrnosxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTepUaIbHON TOUYKU OT BPEMEHHU M UX
rpauKu.

CBobOomHoe MmajeHue. YCKOpeHHe cBOOOAHOTO majicHusA. J[BmkeHHe Tena,
OpOIIEHHOTO0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS] MaTepUaIbHON TOYKH OT BPEMEHU U X IPpaPUKU.



KpuBonuHenHoe  aBvKeHue. JIBHKEHHME  MaTepHalbHOM TOYKH 11O
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m wactora oOpaiieHus.
[lenTpocTpeMUTENbHOE (HOPMAJIBHOE), KAacaTeJIbHOE (TAaHI€HIMAJIbHOE) U MOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue YCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL: CIIHUJIOMETD,
JBW)KCHHE CHApSAOB, LEMHBIE, MIECTEPEHYATBIE UM PEMEHHBIE IEpeaayw,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WUIKOCTPALIUS KUHEMATHUYECKUX XAPAKTEPUCTUK
JIBU>KCHUSL.

CriocoObI CCIIeIOBaHUS IBUKEHU.

Nnnroctpanus npenesibHOro NeEPEXo1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue IBUKEHUN C UCTIOIL30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenre ABWKEHHS Teja, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUXKEHUH 1O OKPYKHOCTH.

[IpeoOpazoBaHue yIrioBOil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEW IBHKEHHS OJHOTO U TOTO K€
TeJIa B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenune yCKOpeHus: Py MPSMOJIMHEWHOM PAaBHOYCKOPEHHOM JBHKEHUH
10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpEHHs CBOOOTHOTO MaJICHNs (PEKOMEHI0BAaHO
UCIIOJIb30BaHue U POBOI TabopaTOpUn).

N3ydenne nABWXKEHUSI Tella, OpoOIIEHHOro Topu3oHTalbHO. IIpoBepka
TUIIOTE3bl O TMPSIMOM IMPONOPUUOHAIBHOM 3aBUCHUMOCTA MEXAY JaJIbHOCTBIO
noJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydyeHne JIBWKEHUSI Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOJYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOpalieHus KOHHYECKOTO MasTHHKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



IlepBeii 3akoH Hprorona. HHepumaneHble cuctembl otcuéra. [IpuHumn
otHocutenbHOoCTH ["anuies. HeunepimanbHble cUCTEMBbI OTCYETA (OMpEEIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyuHIun cynepno3unmu cui.

Bropoii 3akoH HproTOHA )11 MaTepUaibHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOrO TATOTEHUSA. OKBUBAJICHTHOCTh TIPABUTAIMOHHON W
WHEPTHOM MaCCBI.

Cuna TspkecTu. 3aBUCUMOCTH YCKOPEHHUsI CBOOOJHOTO TAJEHUSI OT BBICOTHI
HAaJl TOBEPXHOCTHIO TUIAHETHI W OT reorpaduueckoi IHUpPOTHL. JIBHXKEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kermepa. [lepBas kocMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec tema, nBuxKyuerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Ttpenue. Cuila TpEHHsI CKOJBXKEHHS W CUjla TPEHUS
nokos. Koadpduiment tpenus. Cuiia CONPOTUBICHHUS TPU JBWKCHUU Tejla B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHMUS.

Hasnenue. I'napocrarndeckoe napienue. Cuita Apxumena.

TexHuyeckre yCTpOMCTBa M TEXHOJOTMYECKUE MPOLECCHl: MOAIIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauyuu.

HabGmronenune qBrKeHUs TNl B MHEPIIMATIBHBIX U HEMHEPIIUATBHBIX CUCTEMAax
OTCYETA.

IIpuHIMIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOW MacCChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CHUI C
MIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMATIBLHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEI.

N3mepenne macc o B3auMOJIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{eHTpOoOEKHBIE MEXAHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPU JABUKEHUM OpyCKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka TuIOTE3bl O HE3aBUCUMOCTH BPEMEHU JBIKCHHUS Opycka IO
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux aedopMarmu.

N3ydyeHne NBUXKEHUSI CUCTEMBI TEJI, CBSI3AHHBIX HUTBIO, NIEPEKUHYTOU Yepes
JErKuM OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIMYUHE YTIIOBOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanne nBrkeHUs] OpycKa MO HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KO3 (pULIMEHTOM TpEHHUSI.

N3ydeHue nBUKEHUS rpy3a HA BAlly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHO TBEpHOe Teno. IlocTymarenbHOEe W BpallaTeIbHOE JIBHIKCHHE
TBEpOro Tena. MOMEHT CHJbl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CiioxkeHue cuJl, MPUIIOAKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

VYcroitunBoe, HeyCTOHYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHIITEMH,
CTPOMUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKLIMH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npAKMUKYM.

HccnenoBanne yCIOBHII pPaBHOBECHS TBEPIAOTO TeJa, HMEIOLIErO0 OCh
BpAILICHUA.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUYET CHII YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IJIOMIAAb OIIOPHI.

Tema 4. 3axkonvt coxpanenusn é mMexanuke.

Nmnynbec MaTepruanibHOM TOYKH, CUCTEMbI MAaTEPUAIBHBIX TOUYEK. L{eHTp Macc
CUCTEMBI MaTepUAIIbHBIX TOUEK. Teopema 0 JBHMKEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT ummynbca MaTrepualibHOW TOUYkH. IIpencraBieHne O COXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISIX.

Paborta cuiapl Ha MajJoM M Ha KOHEYHOM MepeMelieHuu. [ 'paduueckoe
MIPEICTaBICHUE PAOOTHI CHIIBI.

MOIITHOCTE CHUIIBI.

Kunernueckass sHeprusi MaTepualbHOW TOUKM. Teopema 00 HW3MEHEHUH
KMHETUYECKOW SHEPTUU MAaTEPUATIBHOW TOYKH.



[loreHnManbHBIE W HENOTCHUMANBHbIE CWIBL. lloTeHUManbHas JHEprus.
[ToTenmnuanpHas sHEprus ynpyro nehopMupoBaHHOW TpyKuHBL. [loTeHImampHas
DHEPIUs Tejla B OJHOPOJHOM I'pPaBUTALMOHHOM Iosne. [lorennumansHas sHeprus
Teja B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO Iiapa (BHYTpH M BHE Iapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.

Cs3p  paOOTBl HEMOTEHUHUAIbHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
HHEPIUU CUCTEMBI TEJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

YpaBHenue bepHynu Ui UACAIbHOM XKUAKOCTM KaK CIEICTBHUE 3aKOHA
COXpPAaHEHMSI MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOIMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIM MUCTONET, THPOCKOMN, (QUIypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mepeHne MOITHOCTH CHJTBI.

W3MeHeHune sHepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3aumHbIe IpeBpalieHUs] KUHETUYECKOM M NOTEHLUAIBbHOW DHEPrUil IpU
JEMCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI yIIPYTOCTH.

CoxpaHeHHe SHEPTUH NpU CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomul, npaKmMuKym.

N3mepeHne nMiyJibea Tela o TOpMO3HOMY Iy TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI U MOIIHOCTH
CHUJIbI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccenenoBanne COXpaHEHHs UMITYJIbCaA IIPH YIIPYTOM B3aUMOACHUCTBHM.

M3mepeHre KHHETUYECKOW SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE M3MEHEHUS! TOTEHIIMAILHON HEPTUU MPYKUHBI ¢ PabOTOM CHUJIIBI
TPEHUS.

Omnpenenenue paOOTHl CHIIBI TPEHUS MpPHU JBWKEHUU Tella MO HAKIOHHOU
IJIOCKOCTH.

Pasznea 3. MonexkyasipHas ¢pu3suka 1 TepMOAUHAMMKA.

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYUECKOI MEOPUU.

OcCHOBHbBIEC TOJOXKEHUST MOJIEKyIsipHO-KuHeTnueckoit Teopun (MKT), wux
onbiTHOe oOocHOBanue. Juddysus. bpoyHoBckoe nBMKeHHE. XapakTep
JBW)KEHUS WM B3aMMOJCHCTBUS YACTHI[ BelleCTBA. MOJENM CTPOEHHs TIa3oB,
KUIKOCTEH M TBEPABIX TE€N U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pasmepbl Mosekyd (atomoB). KonmdecTBO BeliecTBa.
IToctrostnaast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkana
temneparyp Llenbcusi.

Mopenb HeanpHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasza JIBHKYTCSl XaOTHYECKHU M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3zoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkana temneparyp Kenbsuna). 3akon [lanbroHa. M3omporecchl B
UJCIbHOM Tra3e ¢ IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
IpEeCTaBICHNE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MeXIy JaBJIE€HUEM M  CpedHEHd  KUHETUYECKOW  HSHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JBMKEHHSI MOJIEKYJl HACAIBHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH HJI€aTIbHOTO T'a3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU SHEPTUEH MTOCTYNATEIBbHOIO TEMJIOBOIO ABUKEHUS €€ YaCTHIL.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, MoJly4eHHe HaHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu 1BHXEHNS YaCTHL] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddys3ust sxuaKocTei.

Mogens onbita IlTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mojgenu KpuCTalsInueCKUX PELIETOK.

HabGnronenue u ucciie1oBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanne nmpolecca YCTAaHOBJIEHUS TEIUIOBOIO PABHOBECHUS IIPU
TeII000MEHE MEXKy TOpsuei U XOJIOAHOM BOJOM.

N3yuenue H30TEpMUYECKOrO Mpouecca (PeKOMEHJOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3y4yeHne n30X0pHOTO IpoLecca.

N3yuyenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUNIHUX YCIOBUH IS
TEPMOJIMHAMMUYECKON CUCTEMbI. BHelHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KAK CPEIHUE 3HAYCHMS BEJIIMYUH, ONUCBIBAIOIIUX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHamuku. CamMonpou3BOJibHAs — pellakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mogens uICAUIBHONO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHCHUN:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VY Cil0BUS IPUMEHUMOCTH 3TOM MOJEJM: HU3KAs KOHLICHTPALUs YacTHLl, BBICOKUE
TeMmreparypol. BolpaxkeHue 11 BHYTPEHHEN SHEPTUHA OJTHOATOMHOTO HJCATbHOIO
rasa.

KBa3zucraTuyeckue u HECTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMuKe. Beruncienue padoTsl o rpaduky
npoiiecca Ha PV-auarpamme.

Temonepegaya  Kak  crmoco0 — M3MEHEHHsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KonBekuus,
TEIUIONPOBOJIHOCTD, U3TyUYCHUE.

KomnuectBo Temnotel. TemnoéMkocTh Tena. YAelbHas W MOJISIpHAs
TEIUVIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa. YaenpHas TEIioTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIUIOTHI mpu Temtonepenade. [lonsarue o006
aanabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHMKU. BHyTpeHHsss »sHeprus. KonnuectBo
TEIUIOTBI W paboTa Kak Mepbl HU3MEHEHHUS  BHYTPEHHEH  JHEpruu
TEPMOJINHAMHYECKON CUCTEMBI.

BTropoii 3aKkOH TEpMOJMHAMHMKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MMPOXOIUT
€JAMHCTBEHHAs ajguadara. AOCONIOTHAS TeMIIepaTypa.

BTropoii 3aKOH TEpPMOJMHAMUKM JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOYKHO TIEPeIaTh TEIUIOTY OT O0jiee XOJOIHOTO Tela K Oojiee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MTPOIIECCOB.

[TpuHummer nectBus TertoBbix MammH. KIT/I.

Makcumansrnoe 3Hauenue KIIJI. [ukn Kapho.

DKOJOTMYECKHE aCIeKThl MCIOJIb30BAHUS TEIUIOBBIX ABHUTaTenei. TeroBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHn4eckrue yCTpOMCTBA M TEXHOJOIMYECKUE MPOLECCHI: XOJIOIWIIbHUK,
KOHJUITMOHEp, AMU3EJIbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJTYyYEHNE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJO0B C
WCIIOJIB30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIUIUBA JJIs
BBIPAOOTKU «TETUIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3meHenne TemmepaTypsl py a1uadaTUueCKOM PaCIIUPEHUH.

Bo3ayuiHoe orHuBoO.

CpaBHEeHME yAETbHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl N3MEHEHHMSI BHYTPEHHEH YHEPTUU.

HccnenoBanne aaunabaTHOro Imporecca.

KomrnbroTepHble MOAENIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit skcnepumenm, nadopamopusie padomaol, PAKMUKYM.

N3mepenue yaenbHOU TENI0EMKOCTH.

HccnenoBanne nmponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne aaunabaTHOro Iporiecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXMOJIEKYISIPHOTO B3aUMOJACHCTBHUS U
TEMIEPATYPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanne u KoHjaeHcanusa. McmapeHue W KumneHue. Y eiabHas
TEIJI0Ta MapooOpa3zoBaHUsI.

HacepilieHHble W HeHachlleHHbIE Mapbl. KayecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTH
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIEPATypPhl KUTIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTD.

TBépnoe Teno. Kpucramnmmyeckue nu amopHbie Terna. AHU3OTPOIUS CBOIMCTB
kpuctauioB. [l1aBneHne W Kpuctaiudzanus. YJIelibHasg TEIUJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu TBEporo Tema. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux negopmariuii.

TemnnoBoe pacliupeHue KXUJIKOCTEH U TBEPABIX TeN, 0ObEMHOE U JIMHEWHOE
pacuiupeHue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOI'O PacClIMpEHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUH B (PA30BBIX IMEPEXO/IAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. Koda(ppuimeHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsapusie aBiaeHus. J[aBiaeHne noa UCKPUBJIEHHON MTOBEPXHOCTHIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHudeckrue yCTpPOWCTBA M  TEXHOJIOTUYECKHE TMPOLECCHL:  KHUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Jemoncmpayuu.

TernnoBoe pacmMpeHue.

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>K€HHOM JIaBJIEHUU.

N3Mepenune Cuiibl MOBEPXHOCTHOT'O HATSXKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumisipasie sBieHUsI.

Mopaenn HEeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJIIEHUS! KPUCTAINIMYECKOTO BEILIECTBA.

Buner nepopmanuii.

Habmronenne manbix gedopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepenue yaenbHON TENI0ThI IUIABICHUS JIb/A.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHON BIIaKHOCTH BO3/yXa M OILIEHKa MaccChl MapoB B
MTOMEILIECHUH.

N3mepenue ko3 duiieHTa moBEpXHOCTHOTO HATSIKCHUSI.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jiepopmanmu  pe3suHOBOro obOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHamMuKa.

Tema 1. Inekmpuueckoe no.ie.

OnekTpu3auust Tell U €€ MPOSBICHUs. ODJIEKTpUYECKUM 3apsn. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. IIpOBOAHMKM, IHAJIEKTPUKA W IOJYyHPOBOJIHHKHU.
OneMeHTapHbld JIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHs AJIEKTPUYECKOro
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona.

Onektpuyeckoe noje. Ero neiicTBue Ha 3J€KTPUUECKUE 3apsibl.

Hampsok€aHocth  anexTpuueckoro  moiyig.  [IpoOueiid  3apsn. Jluaum
HANpPsHKEHHOCTH 3JEKTPUUECKOro nofist. OHOPOIHOE ANEKTPUUECKOE TOJIE.

[loTeHIHAIBHOCTD DJIEKTPOCTATHYECKOTO NONIsl. Pa3HOCTH NOTEHHMANOB U
HanpsbkeHue. [loTeHnuanbHass SHeprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJS U PA3HOCTU
NOTEHIMAJIIOB JUJISl AJIEKTPOCTATUYECKOro TMois (Kak OJHOPOJHOro, TaK U
HEOJTHOPOIHOTO).

[IpyHUIMT Cynepno3uLUU SIEKTPUUECKUX TOJICH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [lone
PaBHOMEPHO 3apsKEHHOTo mo o0bEéMy Imapa. Ilone paBHOMEpPHO 3apsKEHHOU
OECKOHEUHON TUIOCKOCTH. KapTuHBI JHHUN HaNpsHKEHHOCTH OSTUX TMOJEH |
HKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/I0B.

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnextpruueckas
IIPOHUIIAEMOCTb BEIIECTBA.



Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIeHCaTopa.

[TapannenbHOE coeMHEHUE KOHIeHcaTopoB. [locnenoBarenbHOe COEIUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHAEHCATOPA.

JIBr>keHME 3apsSyKEHHOM YaCTUIIBI B OJTHOPOIHOM SJIEKTPUUECKOM TOJIE.

TexHuyeckre yCTpOHMCTBA M TEXHOJIOIMYECKHE MPOLECCHl: 3JIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3aluTa, 3a3eMJICHHE BJIEKTPONpuOOpOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Hemoncmpauyuu.

Y CTpOUCTBO Y MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE T10JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM II0JIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
MJIACTHH, PACCTOSHUS MEXIY HUMH U JIUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MOJISI 3apSXKEHHOT0 KOHJIEHCATOoPa.

3apsiiKa U pa3psika KOHJIEHCAaTopa YEPe3 PE3UCTOp.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomul, npaKmMuKym.

OreHKa CUJT B3aUMOJICHCTBUS 3apSIKEHHBIX TEI.

HaOnroienrie nmpeBpanieHus SHEPruy 3apsiKEHHOI0 KOHAEHCATOPa B SHEPTHUIO
W3JIy4YEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LIENH, COJEpKaIIell KOHIEHCATOpP.

Pacnpenenenune pa3HOCTH ITOTEHIMAJIOB (HampsiKEeHuUs ) pu
MOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

HccnenoBanne paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmMpuiecKuil mox.

Cuia toka. IlocTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hanpspkenune U u DJ1C é&.

3akoH Oma 11 y4acTKa LeTu.

DIeKTpUIECcKOe CONPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO MPOBOJHMKA OT €ro JIWHBl U IUIOMIAAW IONEPEYHOTO CEYECHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux nenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoyns—JIenia.

MOIIIHOCTE 3JIEKTPUYECKOrOo TOKa. TemioBas MOIIHOCTb, BbIIEIsEMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJJICKTPUYECKOM Iienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpONCTBA W TEXHOJOTMYECKHUE IPOIECCH: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUIECKOU IHEPTUU.

Hemoncmpauyuu.

M3mepeHnne Cuilbl TOKA U HaIIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS Uil PE3UCTOpA,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIIPOTUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT [JIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT CONTPOTUBIIEHUS IPU MIOCTOSTHHOM
HaIPSKEHHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHHUE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco0OsI coetnHeHusT ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanye pa3sHOCTH MOTEHLMATIOB MEXAY IOJFOCAMU HMCTOYHHMKA TOKA
OT CHWJIbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, nPpAKmMuKym.

HccenenoBanne cMENIAHHOTO COSIMHEHNS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS TIPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CUJIbI TOKA OT HANpsDKEHUS UL JIAMITbI
HaKaJINBaHUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHyTPEHHETO COMPOTHUBIICHHS] HCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd J/[C raapBaHMYECKOro 3J€MEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIFOCAMH MCTOYHHMKA TOKA
OT CUJIbI TOKA B LIETIH.

HccenenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH HUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OnekTpuyeckas MPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  JIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAJJIOB. 3aBUCHMOCTbh COINPOTUBIICHHUS METAJUIOB OT
TemriepaTypbl. CBepXIpOBOANMOCTb.



DNeKTpUYeCKUid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast POBOJAUMOCTD
noJiynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [1omynmpoBoHUKOBBIE TPUOOPHI.

DNEKTPUUECKUA TOK B JJIEKTPOJIUTAX. DJEKTPOJIUTHYECKAs JUCCOLIMALINS.
DnekTponu3. 3akoubl Dapanes s AAEKTPOJIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Lazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUUECKOE NMPUMEHEHHUE: Tra3opas3psiaHble
JAMIIbl, 3JIEKTPOHHO-Jy4eBass TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JTUOJ,
TpaH3UCTOp, (POTOAUOMA, CBETONUOJ, TallbBaHWKA, padUHUPOBAHWE MEJH,
BBIIIJIABKA aJTIOMUHUSA, 3JIEKTPOHHAS. MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl nekTposn3a Papanes.

W ckpoBoii pa3psia U NPOBOJANMOCTD BO3yXa.

CpaBHeHUE TPOBOAUMOCTH METAJIJIOB U MOJIYTIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOIUMOCTD IMO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

HaOmronenue smexkTposiusa.

N3mepenue 3apsaa OQHOBAIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TeMIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

DU3NYEeCKNI TPAKTHUKYM.

CriocoOb1 m3MepeHns (PU3NIECKUX BEIUYHH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIEC MTOTPEITHOCTA U3MEPEHUM (PU3NYECKUX BEIHYMH.
OueHka rpanull OrPeNTHOCTEN.

[IpoBeneHrnEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3nUecKuX BEIWYHMH, NPOBEPKA MPEMIOKEHHBIX THUNoTe3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUYEHHYECKUH  HDKCIEPHMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéanoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTeMaTUuKH, OUOJIOTUM, XUMHH, Teorpaduu U TEXHOJIOTHHU.

Mesicnpeomemmnoie noHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBJICHUE, HAy4YHBIM ¢akT, rumnore3a, ¢u3nyeckas BEJIUYHMHA, 3aKOH,



Teopusi, HAONIOJEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJCNb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPHOOPHI, ITHdpoBas Jadboparopusi.

Mamemamuka: peunieHne CUCTeMbl ypaBHeHUW. JlunelHas ¢QyHKIMS,
napabosna, runep6osua, ux rpaduku U cBOMCTBA. TpUroHOMETpUYECKHE (PYHKIUU:
CHUHYC, KOCHHYC, TAHTCHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUICCKOE TOXKIECTBO.
BekToph! 1 BX TPOEKITMU HA OCH KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonozusa: mexannyeckoe NBUKEHHUE B KUBOU mpupone, nuddysus, ocMoc,
TEMJI000MEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAlOUIEH Cpelbl,
yTHIH3AIMs OWOOPTaHMYECKOTO TOIUIMBA Ui BBIPAOOTKH  «TEIIOBOW» W
DIIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSHKCHUE M KATMJUISIPHBIE SIBJICHUS B IPUPOJIE,
IIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumun: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOTyYeHHe HaHOMATEPHAJIOB, TEIJIOBBIC
CBOICTBA TBEPABIX T, KUAKOCTEH U ra3oB, *KUIKUE KPUCTAIUIbI, JIEKTPUUECKHE
CBOMCTBA METAJIOB, DJICKTPOJIMTHYCCKAS JTUCCOIMAITHS, TAIbBAaHUKA, dJICKTPOHHAS
MUKPOCKOTTHS.

T'eozpagpusn: BnaxxHoCTh BO3yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozcusa: npeoOpa3oBaHue JIBMKEHUN C UCIHOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro MW JKHJIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKIIUU
(KpOHIIITEHH, peméTdarble KOHCTPYKIIUN), WUCIIONh30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET W JIPYTHUE), JBUTATEIIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMCHHBIX MAaTepHalioB, B TOM YHCIC HaHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJICHUE DJICKTPONPHUOOPOB,
ra3opa3psIHbIE JIAMITBI, TTOJTYITPOBOTHUKOBBIE TPUOOPHI, TaIbBAHHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe no.e.

B3aumoselicTBue TMOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MarnutHoe mnosie. Bexkrop marnutHOM wuHAYKOMH. [IpuHmMnD cynepnosuuun
MAarHUTHBIX TOJEN. JIMHUM MarHUTHOM MHAYKIIUH.

MarautHoe 1oJjie IPOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBiaeHUE U MOJIYJIb. [[BUKEHHE 3apsIKEHHON YaCTUILIBI
B OJHOPOJTHOM MarHuTHOM Moje. Pabora cuisl Jlopenia.

MarnutHoe none B BeuecTBe. @eppOMarHeTHKH, Mapa- U JUaMarHeTHKU.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

KaptuHa  nauHMI  WHAYKIMM  MAarHUTHOTO  TMOJs  IOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

Kaptuna 1MHUI MarHUTHOW MHIYKIIMU TOJIS JNIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumopenicTeue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

[evictBue cuipl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaGnronenue nBr>XeHHs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JEUCTBUSA DJIEKTPOU3MEPUTEIIHBHOIO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, npAKmMuKym.

HccenmenoBanre MarHUTHOTO ITOJIS] TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanre N€MCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenune cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUsI CHIIbl AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBiieHUE DJIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MarHUTHOM
uaaykiuu. OJC uHaykuuu. 3aK0oH AIEKTPOMAarHuTHOM uHaykiuu Dapajes.
Buxpesoe anekrpuyeckoe none. Toxku Dyxko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

[TpaBuino Jlenua.

NunyktuBHOCTh. KaTymika WHIYKTUBHOCTM B LENU TMOCTOSHHOTO TOKAa.
SBnenne camonnaykunu. DJ1C caMOMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCH: MHAYKIMOHHAS
II€Yb, COJIECHOMU/, 3aIIUTa OT JIEKTPU3ALMU TEJ NPU ABMKEHUH B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HabGntofgenue siBiaeHUs 3JI€KTPOMAarHUTHON MHIYKIIMH.

UccnenoBanne 3aBucumoctd JJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.



[IpaBuno Jlenua.

[TaneHue MarauTa B aAIIOMUHUEBON (METHOMN) TpyOe.

SIBneHne cCaMOMHAYKITUH.

UccnenoBanne 3aBucumoctd J/IC caMOMHAYKUMH OT CKOPOCTH M3MEHEHHUS
CHJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW WHTyKIIHH.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanuve siBICHUS CAMOWHIYKLIMH.

COopka MOJIeu JIEKTPOMArHuTHOT'O FeHepaTopa.

Pa3nea 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KomnebarenpHasa cucrema. CBoOOHEIE KOJICOaHU.

["apmonunyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTuyecKoe omnucaHue (3aKOH COXPAHEHUs MEXaHWYEeCKOM sHepruu). BreiBon
JMHAMHYECKOTO ONMHMCAHUS FApMOHUYECKHX KOJIeOaHUN M3 UX SHEPreTUYECKOro U
KMHEMaTU4ECKOr0 OIHUCAHMSIL.

Amvmutyaa U ¢aza konebanuil. CBs3b aMIUIUTYIbl KOJIEOAHUM HCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m dacrora koneOanwii. [lepwom mambix CBOOOAHBIX KoJeOaHWI
MaTeMaTHYecKoro MasiTHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOIO
MasiTHUKA.

[TonsiTue o 3aryxatouux konedanusx. BeiHyxaeHHble koyiebanus. Pe3onanc.
PesonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHMJA PE30HAHCHOM KPHUBOM.
ABTOKOJNICOaHUSI.

TexHU4eCcKUe yCTPONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
Kayelld, My3bIKaJIbHbIe HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGmnronenne He3aBUCUMOCTH NEPUOJA MaNbIX KOJIEOAHUH Ipy3a HA HUTH OT
aMILTATYbI.

HccnenoBanue 3aTyxaromux KoieOaHuil 1 3aBUCUMOCTH Mepruoa CBOOOIHBIX
KOJI€OAHHUI OT CONPOTUBIICHHUS.

Hccnenoanne koyieOaHUMM TIpy3a HAa MACCHUBHOM MpYKUHE C LEJbIO
(dbopMupOBaHUA MTPEICTaBICHUN 00 WeaIbHON MOJENIN MPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BIHY X ACHHBIX KOJIEOaHUM.

HabGmtonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPpAKmMuKym.



H3mepenne mnepuoga CBOOOJHBIX KOJEOAHWUN HUTSHOTO U TMPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JBM)KEHUS TeJa B X0/I€ KoJIeOaHUM Ha ypyrom mojBece.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIONINX KOJIeOaHU.

HccnenoBanre BIHYKACHHBIX KOJIEOAHU.

Tema 2. InekmpomacHumHubple KO1€0AHUA.

KonebarenpHbiit kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B
uaeansHoM KonebarenbHOM KoOHType. Popmymna Tomcona. CBsi3b aMIUTUTY/bI
3apsijia KOHAeHcaTopa ¢ aMIUTUTY/ION CHIIBI TOKa B KOJIeOaTEeIbHOM KOHTYPE.

3aKOH COXpaHEHUs YPHEPTUU B UACAIBHOM KOJIeOaTeIbHOM KOHTYE.

3aTyxaroniue AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbie
AIIEKTPOMArHUTHBIE KOJIeOaHUSI.

[lepemeHHbIi TOK. MOIIHOCTE MEPEMEHHOIO TOKA. AMIUIMTYAHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HAOpPsDKEHHUS IpPU Pa3IMYHOM (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENHM CHUHYCOMJAIBHOIO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpskeHU.

Uneanbusiii  Tpancopmatop. IlpoumsBonctBo, mepegada u moTpebiaeHUE
AIEKTPUUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPpU TPOU3BOACTBE 3JEeKTpodHepruu. KynbTypa
VCIIOJIb30BAaHUs JIEKTPOIHEPTIUH B IIOBCETHEBHOM KU3HM.

TexHndeckne yCTpOMCTBA U TEXHOJOTHMYECKHUE IPOLECCHL: AJIECKTPUUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, TMHUH JJIEKTPOIIepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaroIIKX JIEKTPOMArHUTHBIX KOJIeOaHU.

Mopenb 3JIEKTpOMarHuTHOTO T€HEPATOPA.

BbIHyX/I€HHbIE CUHYCOUIaIbHBIE KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHAEHCATOP B LEMU NEPEMEHHOIO
TOKA.

Pe3oHanc mnpu mocienoBaTEbHOM COCAMHEHUU PE3UCTOPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y CTpoicTBO U PUHIIMIT ASUCTBUS TpaHCchOpMaTopa.



Mognenps TMHUM 3JE€KTpONepeIadn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanue NEpEMEHHOTO TOKa 4Yepe3 IOCIEA0BATENbHO COCIMHEHHBIE
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabGnronenune 31eKTpoOMarHiTHOIO pE30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMAZHUNIHbIE 6OJIHbL.

MexaHnudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. Ilomepeunblie u
IpOJOJIbHBIE BOJHBL lleproa, cKOpoCTh pacnupoCTpaHEHUsT U JUIMHA BOJHBI
CBoiicTBa MEXaHMUYECKHMX BOJH: OTpa)ke€HHe, MpejoMieHHe, MHTephepeHUUs U
nudpaxiuys.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsA3HEHNE OKPYIKAIOIIEH CPEMBI.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMmHas opueHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEJIOMIICHUE,
noJisipu3aLus, UHTeppepeHLns U Tu(pakuus.

[[Ikana 371eKTpOMarHUTHHIX BOJH. [IprMeHeHHEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCB3H U TeNeBUAEHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHUYecKrue YCTPONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIIEBU30p, aHTeHHA, TenepoH, CBU-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauyuu.

OOpazoBaHue U paCIpPOCTPAHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

KoneGntomeecs T€10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

HabGmnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue unreppepeHunu u 1uppakiiny MEXaHUYeCKUX BOJH.

AKyCTHUYECKHI1 pE30HaHC.

CBolicTBa yiIbTpa3ByKa U €ro MpUMEHEHHE.

HaGmronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYIOM M
4acTOTON KoseOaHuM.

HccnenoBanve  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)keHUe,
npesioMJIeHUE, Noaspu3anus, Judpakuus, uHTephepeHIus.

OOHapyskeHue HHPPaKpacHOro U yJIbTPaprOIETOBOIO U3ITYUECHUII.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.



N3ydyeHne napaMeTpoB 3BYKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETa B OJHOPOAHOU cpexe. JIyu cBera.
ToYeuHbI UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3o0pakeHuil B
riockoM 3epkane. Chepudeckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTehb
npenomMiieHusi. OTHOCUTENBHBIN MOKA3aTellb NMpeoMiieHus1. [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHUE JUJIMH BOJH INPH NEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPEX.

Xon nydeit B mpusme. [ucnepcusi cBeta. CioxkHBIM cocTaB Oeoro cpera.
IBer.

[TonHoe BHyTpeHHEE OTpa)keHue. [IpenenpHbIil yroa MmojJHOrO BHYTPEHHETO
OTpaKEHHUSI.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTositHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTostHUSI TOHKOM cepruyeckod JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeNs MPETOMIIEHUS.

@opMyJia TOHKOW JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

Xoa nyda, ONPOLICANIETO JUH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontudeckod ocu. IlocTpoeHne wu300pakeHW TOYKHM M OTpe3Ka MPSIMOA B
COOMpAIOIIUX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMAX.

Onrtuueckue npubopsl. Paszpemiaronias crnocoOHOCTh. ['71a3 kak onTtuyeckas
cUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontmka. HWuTtepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpeHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHHMKOB. IIpuMepsl KIacCHYECKHUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakunonHas pemeéTrka. YcCIoBUE HAOIIOIEHUS
[NIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIHMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudeckrue yCTpPOWCTBA M TEXHOJOIMYECKHE IPOLECCHl: OYKH, JIyMa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammnapar, MpOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONITHKA, TU(PAKIIMOHHAS PeIIETKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre NpeioMIICHHS CBETA.

HaOnroienrie mojiHOro BHyTPEHHETr0 oTpaxkeHus. Mojieiab CBEeTOBO/Ia.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaUIeIbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanrie CBONCTB M300paKEHUN B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOMNa.

Hab6monenne natepdepeHnm cBeTa.

HaOmaronenne 1BETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu ceera.

Nzydenne 1udpakimOHHON PEIIETKH.

Hab6monenune nudpakiimoHHOTO CIIEKTpA.

HaoGmonenne nucnepcuu cBera.

HaOGmronenue nonsipuszaiuu CBeTa.

[IpumeHeHue NOAAPOUIOB 111 U3YUECHUS] MEXAHUYECKUX HAMPSIKEHUM.

Yuenuueckuit skcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

N3mepenue nokazaresis mpeaoMJICHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUSI OT BemiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSTHUS pacCEUBAIOIINX JIMH3.

[Tomyyenune n300paXkeHns B CUCTEME U3 TUIOCKOTO 3epKayia v JTUH3HI.

[Tomyuenune n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6monenue nudpakuuu, nHTEpPEpEeHINN U MOJISIpU3alii CBETA.

N3ydenue nosisipuzanyu CBETa, OTPAKEHHOTO OT MOBEPXHOCTHU JUAJICKTPHUKA.

N3yuenune nHTEpPEPEeHIINH JTA3€PHOTO U3TYUYCHHS Ha JIBYX IIETISX.

Habnronenue aucriepcum.

Hab6mronenue u uccnenoBanue nuppakiimOHHOTO CIIEKTpA.

N3Mepenue IIMHbI CBETOBOM BOJIHBI.

[TonydeHnue criekTpa W3JIy4eHHUs CBETOJMOa MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Paznen 6. OcHOBBI cIeHAJIbHON TEOPUH OTHOCUTEIHLHOCTH.

I'panuupl  NPUMEHUMOCTH  KJIaccMyeckod  mexaHuku.  IlocTynaTsl
CHelUaIbHOW T€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpa3zoBanusi  Jlopenia.
VYcnoBue npuuuHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHHU U COKPAILICHUE JIJTUHBI.

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsI3b MACChI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YacCTHULIbl. DHEPIrus
MOKOS.



TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCH: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEHU 3aPSIKEHHBIX YACTHIL.

YyeHn4ueckuit IKCIIepUMEHT, JJabopaTopHbIe PaOOTHI, MPAKTHKYM.

OnpeneneHue MMIYyJbca W DHEPTUM  PEISTUBUCTCKUX  dYacTuil (IO
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUI B MATHUTHOM I10JIE).

Pa3nea 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIydeHHE (M3TydeHUE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIHC (POTOHA.

®ororddext. Onpitel A. I'. CroneroBa. 3akonbsl poTodpdexra. YpaBHEHHE
OammTeitHa s hotodddexra. «KpacHas rpanuimay Gorosrddekra.

JlaBnenue cBera (B 4YacCTHOCTH, JaBJIECHHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxaroulyr moBepxHocTs). Ombitel I1. H.
Jlebenena.

BosnHoBbIe cBOMCTBA yacTull. Bonnel ne bpoita. limHa BosHb! e bpoins u
pasMepbl 00JacTH JIOKAJIM3AIMW  JBWKYIIeWcs dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIEHUS! HEOMNpeNeIEHHOCTEH
['eitzenOepra.

TexHuyeckre YCTpOHMCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIIEKTPOMETD,
dboTornemMeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJIUO/.

Hemoncmpauyuu.

®dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3ak0HOB BHeMIHEro ¢hoTo3ddexra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmMuUKym.

Uccnenosanue poropesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuxka amoma.

OneIThl IO KCCIEAOBAHUIO CTpOEHUsA aroma. [lmaHerapHas mMonaenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHrue GOTOHOB MpU MEpPeXoe aroma
C OJIHOTO YPOBHsI DHEPI'UU HA IPYIrOi.



Buapl ciektpoB. CIIEKTp YpOBHEHN 3HEPTrUH aTOMa BOJOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE M3JTydeHue cBera. Jlazep.

TexHudeckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopna.

Habmonenne mmHEHYATHIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHIL.

OrnpenenieHue JIMHbBI BOJIHBI JIJA3€PHOTO U3ITYUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HabGmronenne mmHEHYaTOrO0 CriekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEpPEHHUE
noctosiHHoM Pundepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxnonnass monens snapa I'eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oTonsl.

PamunoaktuBHOCTE. Aunb(da-pacmnaa. DNEKTPOHHBIH W TO3WTPOHHBIN Oera-
pacnan. ['amma-nu3nydeHue.

3aKOH paJMOAKTUBHOrO pacrajaa. PaguoakTUBHBIE H30TONBI B MPUPOJE.
CBoiicTBa HMOHU3UPYIOUIETO H3Iy4UeHHs. BiusHue pajMOaKTUBHOCTH Ha >KUBBIC
opranu3Msbl. EcrectBeHHblii poH nzmydenus. Jlozumerpusi.

OHeprusi cBsi3M HYKJIOHOB B sifjpe. SnepHbie cuiibl. [JedexT macchl sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobnemsl
YIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. JKOJOTHMYECKHE aCHEKThl Pa3BUTHS
AJIEPHOU YHEPIETUKHU.

Mertoabl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenu. TéMmHas martepuss U TEMHaA
DHEprus.

EnunacTBO usnueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTHUECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMmorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npAKMUKYM.

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paii0aKTUBHOTO (hOHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M ACTPO(PU3MKH.



Otanbl pa3BUTUs acTpoHOoMUU. [IprKiagHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Meroasl aCTpOHOMHMYECKHUX HcclieoBaHUl. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PaAUOTEIIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUSI.

Bun 3Bé3nnoro HebGa. Co3Be3ausi, sipKuM€ 3BE3BI, IUIAHETHI, UX BHANMOE
JIBUKCHHUE.

Conneunas cucrema.

Comnnue. Conneunasi akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3]I.

3BE3/1bl, UX OCHOBHBIC XapaKTePUCTUKU. J(narpaMma «CreKTpaabHbIN Ki1acc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM IOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3] TJIABHOW IOCJIENO0BATENbHOCTU. BHYTpeHHee cTpoeHue
3BE31. COBpPEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BoMoIMK CoJHIa U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Mnineunsiii [Iyte — nama ['anaktuka. I[lonoxxenue u nBuxkeHue CoyHIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. YEpHBIE ABIPHI B sSApax
TaJIaKTUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PEIMKTOBOE U3IIyUYEHHUE.

MacirtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxkue naonrooenus.

HaOmronenus 3BE31HOTO0 HEOA HEBOOPYKEHHBIM TJ1a30M C HCMOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl OMPEICIICHUS TTOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJylIapusi U sIpKue
3BE3/IBL.

Habmonennss B Teneckon JIyHbl, IUIaHET, TYMAaHHOCTEH U 3BE3THBIX
CKOIUJICHUH.

Pu3nyecKuil IPaKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIB30BAaHUEM AHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIEC MTOTPEITHOCTA U3MEPEHUM (PU3NYECKUX BEIHYMH.
OueHka rpanuil OrPeNTHOCTEMH.

[IpoBeneHrnEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3nUecKnX BEIUYHMH, TNPOBEPKA MPEMIOKEHHBIX THUNoTe3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUYEHHYECKUH  HDKCHEPHMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYMY).

Oo6o01maomee NOBTOPEHUE.



O0o061eHue u cucreMaTu3alus CoAepKaHusl pas3ienoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEPMOJAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBD», «OCHOBBI CIELHAJIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JNEMEHThI ACTPOHOMHH U aCTPOPUBUKNY.

Ponpr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMATBHON M 3THUYECKOH chepax AeAaTeIbHOCTH YeIOBeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOU KapTUHE MHUpPA, 3HAYEHUE ONKCATEIbHOM,
CUCTEMATH3UPYIOIIEeH, OOBSICHUTEIbHOW U  MPOTHOCTHYECKON  (yHKIUH
¢bu3nueckoil Teopuu, poiib (HU3NUECKON Teoprur B (POPMUPOBAHUU MPEACTABICHUIM
0 (pu3mUeckor KapTUHE MUPA, MECTO (PU3NUYECKONW KapTHUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBA3M.

WN3yuenne kypca ¢usuku yrayOonéHHoro ypoBHs B 11 kjacce
OCYILECTBIISIETCS ¢ YUYETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, T€Orpapuu U TEXHOIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3nanuA: SIBICHUE, HAy4YHbIH (akT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPHUTEIbHbBIE TPUOOPHI, I poBast 1adopaTopus.

Mamemamuxka: pelieHWE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPHYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIMH HA OCH KOOPJMHAT, CIIOXKEHUE BEKTOPOB.
[TpousBoaHble 37€MeHTapHBIX (QyHKUMNA. [Ipu3Haku 1om00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUTONIAIN TFIOCKUX PUTYp ¥ 00BhEMa TElL.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpUpOJE, KoyieOaTelbHbIE
JBWKEHUS B JKUBOM IPHUPOAE, OHKOJOTMYECKHUE PHUCKH IIpU MPOU3BOICTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHME  OKPYKAIOLIEH  Cpenbl,
yJABTPa3ByKOBasg JUArHOCTMKA B MEIWLHMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
TeJN, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHaJIu3.

T'eocpaghusa: wmarHuTHplE mNOMOCA 3€MIIM, 3aJ€KH MAarHUTHBIX PYJ,
dboTochEMKa 3eMHON MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpOJBUTaTENNb SIKOOU, reHepaTop MEPEMEHHOI0 TOKa, WHAYKIMOHHAS IeYb,
JIMHUW 3JIEKTpOIepeaay, 3JIEKTPOABUraTelb, paaap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JMArHOCTUKA B TEXHHKE,



MIPOCKITMOHHBIN ammapaT, BOJOKOHHAsS OINTHKA, COJTHEUHas 0aTapesi, CITyTHUKOBBIC
MIPUEMHUKHU, AJIEPHAS SJHEPTETUKA U SKOJOTHUYECKUE ACTIEKTHI €€ Pa3BUTHA.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS YyueOHOro mpeamera «Dusmkay
JIOJKHBI OTPaXKaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEH TMO3WIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TO3WTUBHBIX BHYTPEHHHX  yOXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITAa U OMbITA JCITEILHOCTH B MPOIIECCE PeaIu3allii OCHOBHBIX HAIlpPaBIICHUU
BOCHUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’kIaHCKOr0 BOCIIUTAHUSA:

e CchOPMUPOBAHHOCTb TPAXKIAHCKOM  TO3MIIMK  OOydaroIierocs  Kak
AKTHUBHOT'O U OTBETCTBEHHOI'O YJIeHa POCCUHUCKOTO O0IIEeCTRA;

e TMPUHATHE TPAJAUIIMOHHBIX OOIIECYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JCATEIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIpPAaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3alyu;

e YMEHHME B3aUMOJICHCTBOBaTh C  COLUUAIBHBIMA  HWHCTUTyTaMH B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITETLHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUNCKOU TPaXIaHCKOM UJICHTUYHOCTH,
MaTpUOTU3MA,;

e IIEHHOCTHOE€ OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e chOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, ITHUECKOTO MMOBEICHUS;

e CHOCOOHOCTH OLICHMBATh CUTYallMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B ICSATEIIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHMYECKOE OTHOLICHWE K MHUPY, BKIKOYAsg OSCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



MHTEpEC K Pa3IndHbIM chepaM MpoPecCHOHAIBHON JESTENHHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP OyyIIel mpodeccun U peain30BbIBaTh COOCTBEHHBIC
KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU Ha MPOTHKEHUH BCEH KU3HU.

IKOJOIrH4Y€CKOT0 BOCIIMTAHUA

c(hOPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TJI00AIBHOIO
XapaKTepa S3KOJOTMYECKUX TPOoOIeMm;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PAa3BUTUS YEIIOBEUECTBA;

paclIMpEHrEe ONbITa JAESITEIBHOCTH HKOJOTHMYECKON HAmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3UKe.

HEHHOCTU HAYYHOT'O MO3HAHMUHA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAyYHOW JAESITEJIbHOCTH, TOTOBHOCTh B MPOIIECCE
U3ydeHUs: (PU3UKH OCYIIECTBISATh IMPOEKTHYIO M UCCIEI0BATEIbCKYIO
NESATEeNbHOCTh UHAUBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiicTBHS
Bba3oBble Jjornueckue 1ecCTBUA:

CaMOCTOATENbHO  (OpMyNIHpOBaTH M aKTyaJIM3UpoBaTh  MpoOJeEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACSITEIBLHOCTH, 3aJlaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTHXKEHUS;

BBIBJISITh 3aKOHOMEPHOCTM U TPOTHUBOPEYUSI B PacCMaTPUBAEMBIX
(bu3HYECKUX SIBICHUSIX;

pa3pabaTbIiBaTh IJIaH PELIeHUs MPOOJIEMbI ¢ YUYETOM aHaIN3a UMEIOIUXCS
MaTepUAJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B J€ATEIIBHOCTb, OIIEHUBaTh COOTBETCTBUE
PE3YJIbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESTENBHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH PAabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMO/JICUCTBUS,

Pa3BUBATh KPEATUBHOE MBIILUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ncciienoBarejbcKkue 1eCTBUA.

BJIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU MOHSATUSIMU U METOJAMHU
(bu3nYecKoi HayKH;



BJIAJCTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHLCKOM u MIPOCKTHOMN
NEATCILHOCTH B 00JIACTH (PU3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB peIICHHS 3ajad  (DU3UIECKOTO
COJIepKaHMsl, TIPUMEHEHUIO Pa3JIMYHBIX METOJIOB IMO3HAHUS,

BJIQJICTh BHUJAMHU JCSATEILHOCTH [0 TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaluy, TpeoOpa30BaHUIO0 U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX
CUTyaIldsX, B TOM YHCIIC TPH CO3JaHUHM yYEeOHBIX MPOCKTOB B 00JACTH
(1)56370:97 8

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJU3UPOBaTh 3ajauvy,
BBIJIBUTATh THUNOTE3y €€ pemeHus, HaXOAUTh apryMEHTHl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a/JaBaTh MapamMeTphbl U KPUTEPUU
peleHus;

aHAJTU3UPOBATh TIOJYUYCHHBIE B XOJI€ pELICHUs] 3aJlaud pe3yJIbTaThl,
KPUTUYECKHU OIEHUBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX yCJIOBHSIX;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESATEILHOCTH, B TOM YHCIIC TIPH M3YUYCHHH (PU3UKH;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HAaHUS 10 (PU3UKE B MPAKTUYECKYIO 00JacTh
KU3HEICATCIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIC UJICH, NTpEeJjIaraTh OPUTHHAJIbHBIC MTOIX0 Il U PEIICHUS;
CTaBUTh NMPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMU MOJIy4eHUs MHGOpMALUU (PU3MUECKOTO COAEpIKAHUS
U3 HWCTOYHHKOB Pa3HbBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIISTH MOWUCK,
aHalln3, CHCTEMAaTU3alMI0 M HHTEpPIpeTanuio MHPOpMAIUU pa3iIHnuHbIX
BUJOB U (POpM IIPE/ICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJOTMA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJII0JIEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcOoCcOepeKeHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOr0 CONIEpKaHMA B pa3iIMuYHBIX (opMaTax ¢
yu€TOM Ha3zHadeHHsT MHGPOpMalMu U 1€JIEBOM ayAUTOPUH, BBIOMpas
ONTUMAJIbHYIO OPMY MPEJICTABIECHUS U BU3YAJIU3ALUH.

KOMMyHl/IKaTl/IBHLle YHUBEPCAILHBIC yqeﬁﬂme IleICTBPIﬂ:



OCYIIECTBJIATh OOIIeHHEe Ha Ypokax (U3MKA U BO BHEYPOYHOU
NEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MJIUKTHBIX CHUTyallMii W cMsrdarb
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTMYHO U3JIaraTh CBOXO TOYKY 3PEHHUs C UCIIOIb30BAHUEM
SA3BIKOBBIX CPEJCTB;

IIOHMMAaTb WU MUCHOJB30BAaThb  IPEUMYyIIECTBA  KOMAaHIHOM U
WH/IMBUlyJIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHUCTBHM C YyYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJI0T'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUA 10 €€ JOCTHKECHHUIO: COCTABJIATH IIJIAH
NEHCTBUM, pacnpeiesiTh POJId C YYETOM MHEHUN YYaCTHUKOB, 00CY X AaTh
pe3yJIbTaThl COBMECTHON pabOTBHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJa M KaXXIOI'O0 y4YaCTHHKAa KOMAaHIbl B
OOMIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipeularatb HOBBIE IPOEKTHI, OLICHUBATH WJAEU C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKONU 3HAYUMOCTH;

OCYIIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIUYHBIX
CUTyallMsIX,  MpOSIBISATH  TBOPYECTBO U BOOOpakeHHE,  OBITH
VHULIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILECTBJIATh  ITO3HABATEIBHYIO  JIEATENBHOCTh B
oOnmacTi (U3MKK W ACTPOHOMHUU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUIaH PELICHUs PACUETHBIX M Ka4ECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTECHU;

NABaTh OLICHKY HOBBIM CHUTYalLMsIM;

pacliupsaTh ~paMKu ~ y4eOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHHM;

JieNaTh OCO3HAHHBIM BBIOOp, ApPryMEHTHpPOBATh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIUMU B 001acCTH
(U3UKH, TIOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KyJIbTYPHBIM
YPOBEHB.

CaMOKOHTpOJIL, 3MOHI/IOH3JIBHLIﬁ HHTCIJICKT.



JIaBaTh OLICHKY HOBBIM CUTYyaIlMsIM, BHOCUTh KOPPEKTUBBI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEIISAM;

BJIaJICTh HAaBBIKAMHM II03HABATEJIIPHOW pedieKCHH KaK OCO3HAHUS
COBEPIIAEMBIX AEUCTBUN U MBICIUTEIIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKCHH NI OICHKW CUTYyaIlud, BbIOOpa
BEPHOTO PEUICHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PEIICHUS IO UX
CHIDKCHHUIO;

NPUHAMATh MOTHBBI M apryMEHThl APYTUX IIPU aAHAIU3E PE3YJIbTATOB
JEATEIIBHOCTH;

NPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M APTryYMEHTHI JAPYTUX IIPU aAHAJIU3E PE3YJIHTATOB
JIESTEIILHOCTH;

MpU3HaBaTh CBOE MPABO M MPABO JAPYTUX HA OLIUOKH.

B mporecce moCTMXEHUS JIMYHOCTHBIX PE3YyIHTATOB OCBOCHHS MPOTPAMMEBI T10
bu3uke UL ypPOBHSA CpeIHEro oOmero oOpa3oBaHus Y OOyYarolIuxcs

COBEpPIIICHCTBYETCS AIMOIIMOHAIIbHBIH WUHTEIUICKT, NpeoJIararoIui
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHWA,  BKIIOYAIONIETO  CIIOCOOHOCTH  MOHMMATh  CBOE

AMOIIMOHAILHOE COCTOSIHUE, BUACTh HAMPABICHUS PA3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(pepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJINPOBAHUS, BKJIIOUYAIONIECTO CaMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHUE, CITOCOOHOCThH aTanTHPOBATHCS K
HOMOIIMOHAILHBIM W3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONIECH CTPEMIICHUE K JTOCTUKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JpPYTUX, YYHUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTh K COUYBCTBHIO M COIIEPEKUBAHUIO;

COIIMAJIGHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIIEHUSI C JPYTUMHU JIIOJBbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspemiatb KOHQIUKTHI.

[MTPEIMETHBIE PE3VJIbTATBI



K xonmy oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHHIN:

MMOHUMATh POJIb (U3UKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTHYECKOM, COIMANIbHOM M OSTUYECKOM cdepax AesaTebHOCTH
YeJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOI HAy4YHOW KapTHHE MUpAa,
3HaYCHHE OIUCATEIbHON, CHUCTEeMATU3UPYIOUIeH, OOBSICHUTEIBHOU W
MPOTHOCTHYECKON  (QYHKIMHA  (U3MYECKOH TEOpUH —  MCXaHUKH,
MOJIEKYJIIPHOW (PU3KUKU M TEPMOJAMHAMHUKHU, POJb (HU3HUECKOM TEOPHUH B
(bopMHUpPOBaHUU MPEACTABICHHUN O (PU3NUECKON KapTUHE MUDPA;

paznuyaTrh yCJIOBUSL NPUMEHUMOCTH MoOAENIed (U3UYECKUX Tel U
MPOIIECCOB  (SBJICHWI): HWHEpUMAIbHAs CcHUCTeMa oOTcuéra, abCOIOTHO
TBEpIOE TENO, MaTepUalibHas TOYKA, PAaBHOYCKOPEHHOE JBUYKEHHE,
CBOOO/IHOE TMajieHue, alCOJIIOTHO ympyras jaedopmaiiusi, aOCOITIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
1 TBEPAOro (KPUCTAIIMYECKOTO) Tela, UJIeadbHbIN ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBuUsS (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXAaHUYECKUE IIPOLIECCHl U  SIBJICHMS,
UCITIOJIb3YS] OCHOBHBIE IOJIOXKEHUS U 3aKOHBI MEXaHUKHU (OTHOCHTEIBHOCTh
MEXaHUYECKOTO JABWKEHUS, (OpMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
IBUXKEHUS, TpeoOpa3oBaHus ['anmumies AJie CKOPOCTH U TEepeMelieHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['anmuiies, 3aKoH
BCEMUPHOTO TATOTEHHUs, 3aKOHBI COXPAaHEHUs UMITyJIbCa U MEXAaHUYECKOU
SHEpPruH, CBs3b PabOTHl CHJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
YCJIOBHSI pPAaBHOBECUS TBEPAOrO Tena), IPU STOM  HCIOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anusnes, BTOporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHMS HMIIyJbca U
MEXaHWYECKON IHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIIOBBIE MPOIECCHl U SIBJICHUS, UCIOJIb3YSI
ocHoBHble mojoxkeHuss MKT u 3akoHBl MOJIEKYyJsIpHOM (U3BUKUA H
TepMOJMHAMUKUA (CBSI3b  JAaBJEHUSI HJIEAIbHOTO Traza CO CpelHel
KUHETUYECKOW SHEPrUed TEIUIOBOTO JBWXEHHS W KOHUEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEILIECTBA CO CpPEOHEW KHUHETUYECKOU
DHEPIrUuel TEIMJIOBOTO ABUKECHMS €r0 YACTHL, CBS3b AaBICHUS UICATBHOIO
raza C KOHUEHTpPAalHMEN MOJIEKYl M €ro TEeMIEpaTypol, ypaBHEHUE
MenneneeBa—Knamneipona, mepBbId 3aKOH TEPMOAMHAMHKHU, 3aKOH



COXPaHEHUs PHEPTUH B TEIUIOBBIX MPOLECCAX), MPU 3TOM MCHOJIb30BAThH
MaTeMaTUYECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTHU ypaBHeHUs MeHneneeBa—KnaneiipoHna;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUYECKUE SIBICHHS, HCIOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXpPaHEHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOrO MOJIA, IPUHLMI CYIEPIO3ZULIUN IIEKTPUUECKUX
NOJIEHM, TP ATOM yKa3blBas yCIOBUSA NPUMEHMMOCTH 3akoHa Kyiona, a
TaKXe€ NPAKTUYECKU Ba)KHbIE COOTHOLUEHHWs: 3aKOHbI OMa i ydacTka
LENW W U1 3aMKHYTOM JJIEKTPUYECKOW nemnu, 3akoH [[xoyisa—JIeHna,
npaBuia Kupxroda, 3akonsr @apajes 1ist SJEKTPOoIIn3a);

ONMKCHIBATh (PU3UYECKHUE TMPOILIECCHl U SIBJICHUS, HMCIOJb3YS BEJIUYUHBI:
[IEpEMEIIECHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, [JIaBJICHUE, NOTCHUMAJIbHASI DSHEPrus, KUHETHYECKas
SHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJla YIPYTOCTH, CHJIA TPEHHWs, MOILHOCTD,
SHEprus B3auMOJEHCTBHUS Tena ¢ 3emi€il BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyro gedopmanuu  MOpYyXKUHBI, KOJIMYECTBO TEILIOTHI,
abCoJI0THAs TeMIleparypa Teja, padoTa B TEPMOJAUMHAMUKE, BHYTPEHHSA
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HUAEaJIbHOIO Tasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TteniaoBoro
JIBUTATENIS; DJIEKTPUUYECKOE MOJIE, HAPSIKEHHOCTD 3JIEKTPUYECKOTrO OIS,
HaINpspKEHHOCTh TOJISI TOYEYHOI'O 3apsja WM 3apspKEHHOTO Imapa B
BAKYyME M B JUIJIEKTPUKE, IOTCHIMAN 3JIEKTPOCTATUYECKOrO IOJIs,
pPa3HOCTb  IMOTEHIMAIOB, JJIEKTPOABIKYINAs CUja, CwWwia  TOKa,
HAaIllpSDKEHUE, MOIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IIIOCKOIO
KOHJICHCATOpa, CONPOTHBIICHUE yYacTKa LENHU C IOCJIECI0BATEIBbHBIM U
napajuiesIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATh  OCOOEHHOCTH  MPOTEKaHUs  (PUINYECKUX  SIBJICHHIA:
MEXaHMYECKOE JIBWKEHHE, TEIUIOBOE JBWIKEHHME 4YaCTHLl BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JABMXEeHHE, AU(Qy3us, UCIapeHue,
KUIIEHNE U KOHJICHCALIMS, IUIABJICHUE U KPUCTAIUIN3als, HAIPaBJIEHHOCTh
TEIUTIONEpENadM, JIEKTPU3ALNS TEJl, SKBUINOTCHIIMAIBHOCTD MOBEPXHOCTH
3apsKEHHOTO IIPOBOIHUKA,

IPOBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMYUHBI OT
APYTOM €  HCHOJIb30BAaHUEM  IPSAMBIX  H3MEPEHUH, IIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAE TpadUKOB C Yy4ETOM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeJIaTh BHIBOBI 110 PE3yJIbTaTaM
WCCJICIOBAHNS,

MPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (DU3NYECKUX BEITUYUH, TPU ITOM
BbIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OIEHUBATh AOCOJIOTHBIE U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHI;
MPOBOJIUTH OMBITHI IO TIPOBEPKE MPE/TIOKEHHON THIOTE3bI: IAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yJbTaThl M JENaTh BBIBOJ O CTAaTyce MPEAJIOKEHHON
TUTIOTE3bI;

coOmro1aTh TIpaBuia 0€30MacHOTO TPyAa MPHU MPOBEICHUN WCCIICIOBAHUM
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCJIEIOBATEIbCKOM W MPOEKTHOM JIEATEIBHOCTH C MCIOJIb30BAHUEM
U3MEPUTETBLHBIX YCTPOUCTB U 1a00OpPaTOPHOro 000pyAOBaAHUS;

pemiath pacy€THbIE 3aJayd C SBHO 3aJJaHHOM M HESABHO 3aJlaHHOM
(bu3nyecKoil MOJIEIbI0: HA OCHOBAHMM aHaliM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OpUMEHATh  (POpPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH H  IOCTYJIAThI
(bu3MYEeCKUX TEOpUd TPHU UCIOJIb30BAHUM MAaTEeMaTHUYECKUX METOJ/I0B
peIIeHMS 3a/1a4, TPOBOIUTh PACUEThl HA OCHOBAHMH MMEIONINXCS TAHHBIX,
aHAMM3UPOBATh PE3YJIbTAaThl W KOPPEKTHPOBATH METOJMBI PEIICHUS C
Y4ETOM MOTYYEHHBIX PE3yJIbTATOB;

pemiath KadecTBEHHbIE 3aJaud, TpeOyrollhe MPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3enoB Kypca QU3NKH, a TAaK)KE WHTETPAIlUU 3HAHUN U3 APYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTHYECKYO
[EMOYKY PacCy>XJICHUI ¢ ONOPOI HA M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3uYECKue SBJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTENBHBIX MTPUOOPOB, TEXHUYECKUX YCTPOUCTB
1 TEXHOJOTUYECKUX TPOIIECCOB;

MPUBOANTHh TIPUMEPHI BKJIAga POCCHMCKUX € 3apyOe)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIEHWBATH TOCIIEJACTBUS OBITOBOM M NMTPOU3BOJACTBEHHOM
JESTENPHOCTH YEJIOBEKA, CBS3aHHOW ¢ (PU3WYECKUMH TPOIECCaMH, C
MO3UIIUN SKOJIOTUYECKON O€30MaCHOCTH, MPEICTABICHUN O PAIIIOHAIEHOM
IPUPOAOIOIB30BAHNN, & TAKXKE PA3yMHOM HCIIONB30BAHUU JOCTHKEHHM
HAYKM H TEXHOJIOTUM [JId JAJbHEUIIEr0 Pa3BUTHS YEIIOBEYECKOTO
00I1IeCTBA;



MPUMEHSTh Pa3InYHbIe CIIOCOOBI paboThl ¢ MHboOpMaIel (HU3NIECKOro
COJCp’KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, TNEpepabOTKM M MpeAbsSBICHUS Y4eOHOU U
HAYYHO-TIOMYJSIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uH(pOpMallMK, TMOJYYEHHOM U3 Ppa3NUYHBIX HCTOYHHKOB, KPUTHUECKH
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHQOpMAIMI0O U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHUM, TaK U HA OCHOBE
aHaiIM3a UCTOYHMKA UH(POPMALINH;

MPOSIBIISATH OpraHMU3aIOHHBIC u MO3HAaBaTENIbHbIC YMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B Ipoliecce
BBITIOJIHEHHUS ITPOCKTHBIX U y4eOHO-HCCIIeIOBATEIBCKUX paldoT;

paboTaTh B TpyMNE C HCIOJTHEHHEM pa3jINYHbIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAllMOHATBHO PACIPENEsATh AESTENbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJIeKBaTHO OIICHWBATH BKJIAJ Ka)XJOTrO U3
Y4aCTHUKOB TPYMIIBI B PELICHUE pacCMaTpUBaeMOil MpoOIeMbl;

NPOSIBIISATE MOTUBALIMIO K Oyaylieil mpodeccnoHaabHOM AesITeNbHOCTH IO
CHEHUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xonmy oOydenuss B 11 knacce mpeaMeTHBIE Pe3ynbTaThl Ha YIIIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUINA:

NOHUMaTh pojb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHM cdepax AesTENbHOCTH YEJIOBEKa, POJib U MECTO
Gu3MKN B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, pOJIb aCTPOHOMUU B
[PAKTUYECKOM  JICSITEIbHOCTHM 4YEJIOBEKAa U  JAJbHEWIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYEHHUE OIUCATEIBHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOM (YHKUMHA (PU3NYecKod Teopuu —
ANEKTPOJMHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIbHOCTH, KBAHTOBOM
¢bu3uky, ponb (pusuyeckoit Teopuu B (HOPMHUPOBAHUU TMPEACTABICHUN O
buznyeckoil kapTuHe MUpPa, MECTO (PU3UUECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUI O IPUPOLE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MPOLIECCOB  (SIBIEHUI): OJHOPOJHOE AIIEKTPUUECKOE M OJHOPOJIHOE
MarHuTHOE IOJIsSI, TAPMOHUYECKHUE KOJIEOAHMs, MATEMAaTHYECKUI MasTHUK,
WJICAIbHBIN TPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, WUJICAIbHBIN
Kosie0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJIC/IH CBETA;



paznuyaTth ycioBUs (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBJICHMUS,
WCIIOJIB3Ysl OCHOBHBIE TIOJOKEHUS M 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEUUaIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHHS
ANEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuMM, 1npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJEKTPUYECKOM UENH CO CKOPOCTHIO
W3MEHEHHMS]  CHJIBl  TOKAa,  IOCTYJaTbl  CHEUUAIBbHOW  TEOPUH
OTHOCUTEJIBHOCTU DWHINITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MIPOIIECCHI U SABJICHUSI, UCTIONb3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  DWHINTEHHA  JUIS
doToapdexra, mnepBbld W  BTOpoil mocTyiaTel bopa, npUHIMI
COOTHOILIEHHSI HeompeaenéHHocTed ['elizeHOepra, 3aKOHbI COXpPaHEHMUS
3apsIIOBOTO U MACCOBOT'O YHCENI M DHEPTUHU B SIACPHBIX PEAKLIUAX, 3aKOH
PaaMOaKTUBHOIO Paclaa);

ONMKCHIBATh (PU3UYECKHUE TMPOILIECCHl U SIBJICHUS, HMCIOJb3YS BEJIWYUHBI:
HaIpsKEHHOCTD JJIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
IIOJIs, PA3HOCTh ITOTEHUHUAJIOB, JJIEKTPOABWXKYINAS CHJIA, HWHIYKLHS
MarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmImepa, WHIYKTUBHOCTb,
AJIEKTPOABWKYIAs CWia CaMOWHAYKIMU, DHEPrus MarHUTHOIO I10JIA
MIPOBOJAHUKA C TOKOM, PEJIATUBUCTCKUNA HWMIIYJIbC, TIIOJHAs JSHEPrus,
SHEpPrusi TOKOsI CBOOOJHON YaCTHIIBI, DHEPIHsl U HUMITYyJIbC (OTOHA,
MacCOBO€ YHUCJIIO U 3apsAl A1pa, JHEPTH CBA3U Apa;

OOBSICHATH ~ OCOOEHHOCTH  TpPOTEKaHUs  (UBMYECKUX  SIBICHUU:
AIEKTPOMATHUTHAS UHTyKIIHSI, CAMOUHTYKIIUSI, PE30HAHC, HHTEPHEPESHITUS
BOJIH, Judpakuus, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHE,
dboroanektpudeckuii 3ddext (dbororddekr), ampda- u Oera-pacmaabl
a5ep, raMMma-usilydeHue sjuep, (pu3ndeckue NPUHIUIBL CIEKTPaJIbHOTO
aHanu3a u paboThI Ja3epa;

ONPENEATh HANPABICHUE WHAYKIUUM MAarHUTHOTO IIOJS IPOBOJHHUKA C
TOKOM, cuJibl AMnepa u cuiibl Jlopenna;

CTPOUTH H300pakeHue, CO3JaBaEMO€E IJIOCKUM 3€pPKajioM, TOHKOM JIMH301,
Y PACCUMTBIBATH €TI0 XapaKTEPUCTUKH;

IIPUMEHATh OCHOBOIIOJIATAOIIUE ACTPOHOMMUYECKUE IOHATHUS, TEOPUU U
3aKOHBI JJI1 aHalu3a MW OOBACHEHUS (U3WUYECKUX TMPOIECCOB,
IPOUCXOAAIIMX B 3BE3/1aX, B 3BE3JAHBIX CUCTEMaX, B MEXKTAIAKTUYECKOU
cpene; ABHUKEHUsI HEOECHBIX TeJl, IBOIIOLNH 3BE3]] U BeeleHHol;



IPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIIOJIb30BAHUEM IMPSIMBIX HW3MEPEHHH, IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJibTaThl MOJYUYEHHOM 3aBHUCHMOCTH
¢u3nyecKux BEIMYMH B BHJAE TIpadukoB ¢ Yy4y€ToM aOCOJIIOTHBIX
MOTPEIIHOCTE  M3MEPEeHMH, Jenarb  BBIBOJABI IO  pe3yjbTaTaMm
HCCJIEI0BAaHNS;

IPOBOJANTH KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYUH, NIPU STOM
BbIOMpaTh ONTHMAaJbHBIH METOJ W3MEPEHMs], OLIEHHBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHMIA;
IIPOBOJIUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIIOTE3bL: NIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTANIbHYIO YCTaHOBKY, aHAJIU3UPOBATh
[IOJIy4CHHBIC PE3yNbTaThl M JENAaTh BBIBOJ O CTATyCE IPEMJIOKECHHOU
TUIOTE3bI;

ONMCBIBATH METO/BI ITOIYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOJroaTh paBuiia 0€30MacHOTO TPY/Ia MPU MPOBEICHUH HCCIEA0BaAHUN
B paMKax yd4eOHOro OJKCINEPHMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIE0BATENBCKOM M IMPOEKTHOM JEATEIBHOCTH C MCIOJb30BAaHUEM
MU3MEPUTEIBHBIX YCTPOUCTB U JIA0OpaTOPHOI0 000PYA0BAHNUS;

pematb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
bu3nyecKoil MOJENbl0: Ha OCHOBAaHMM aHajW3a YCJIOBHS BBIOMPATH
¢uznyeckue MOJeNd, OTBEYarollue TpPeOOBaHMUAM 3aJaud, MNPUMEHSTH
(GopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
NPy HKCIOJb30BAHUM MaTEeMaTHYECKMX METOJOB pEIICHHs  3ajad,
IIPOBOJIUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCSA JAaHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/Bl PEIICHHS C YUYETOM IOJYUEHHBIX
pe3ybTaTOB;

pemiaTth KayeCTBEHHbIE 3a/Jayd, TPeOyIolIMe NPUMEHEHHs] 3HaHUHA U3
pa3HBIX pa3leNnoB Kypca (GU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 APyTUX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCy>XICHHUI ¢ ONOPON Ha N3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX ITPOLIECCOB;

NPUBOIUTH TMPUMEPHl BKIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBSCHEHUE IPOLECCOB OKPYKAIOILIErO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U IPOU3BOJCTBEHHON
NESTENbHOCTH YEJIOBEKa, CBA3aHHOM € (PU3MYECKUMM MPOLECCAMU, C



MO3UINI 3KOJOTHYECKON 6€30IaCHOCTH, MPEACTAaBIECHUHN O pallMOHAILHOM
IPUPOJIOTIONB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN
HAyKd M TEXHOJOTMH JUid JajibHEHIIEro pa3BUTHS 4YEJIOBEUYECKOIo
00I1IeCTBA;

MPUMEHSATh pa3liMyHble crocoObl padboThl ¢ MHpopMalueil (HU3nIecKoro
COJlep)KaHUsI C MCIOJb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJOIMM Il TIOHUCKA, NepepabOTKU U TNPEAbSBICHUS YUYEOHOH H
HAYYHO-TIOMYJSIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uH(pOpMaIlMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHQOpMAIMI0O U  OLIEHHWBATh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJiM3a UICTOYHUKA UH(POPMALINH;

HPOSIBIATD OpraHM3allOHHBIE u [IO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs HOBBIX 3HAHUW B  Mpoliecce
BBITIOJTHEHHSI IPOCKTHBIX U y4€OHO-HUCCIIEeI0BATENIbCKUX PadoT;

paboTaTh B TpyHNe C KCIOJIHEHHEM pa3jIMYHbIX COLMAJIbHBIX pOJIeH,
IUITaHUPOBATh PabOTy IPYyMIIbl, PAMOHAJIBHO PAacpeAesiTh ACITEIbHOCTD
B HECTAaHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJAOro W3
Y4aCTHUKOB TPYMIIBI B PELICHUE pacCCMAaTPUBAEMOM MPOOIEMBI;

IPOSBIISATE MOTUBALMIO K OyAylieil mpodeccnoHaabHOM AesITeNbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsmnuecTBo yacos DJIEeKTPOHHbIE
Ne HanMeHoBaHMe pa3eioB H TeM (uudposbie)
Kontpoabubsie IIpakTuyeckue
n/m NMpOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBII METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 Hayunblit MeTOT TO3HAHUS TIPUPOIBI 6 brbmmorexa [JOK
' ya A prpo https://m.edsoo.ru/f16b68d7
Utoro mo pazneny 6
Pazgen 2. MEXAHUKA
bubnuoreka [JOK
21 Kunemarmia 10 1 https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
2.2 1
Huramika 0 https://m.edso0.ru/f16b68d7
" bubnmoreka [JOK
23 Cratiika TEpAOTO Tena > L https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
24 3aKOHBI COXpPAHECHHS B MEXaHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Wroro mo pazneny 35
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
. bubnmoreka [JOK
3.1 OCHOBBI MOJICKYJIIPHOKHHETUYECKON TEOPHUH 15 1 httos://m.edsoo.ru/fL6b68d7
3.2 Tepmonnuamuka. TennoBbie MalTuHbI 20 1 Bubmorexa ITOK

https://m.edsoo.ru/f16b68d7
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33 ArperatHble cocTosiHUS BelecTBa. Ma3oBbie 14 bubnmnorexa [JOK
' HepeXo bl https://m.edsoo0.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
41 ueKTpirieckoe noje 24 https://m.edsoo0.ru/f16b68d7
. . bubmuorexa [JOK
4.2 [TocTOSTHHBIN TIEKTPUYECKUIA TOK 24 https://m.edsoo.ru/fL6b68d7
bu6mmorexa [IOK
43 Toxi B pasmHEIX cpefiax 0 https://m.edso0.ru/f16b68d7
Hroro no pazneny 54
Pasznen 5. PU3HUYECKHWI MPAKTUKYM
. but6mmoreka [{OK
>1 Dusirieckiit MpaKTHRYM 16 16 https://m.edso0.ru/f16b68d7
Hroro no pazneny 16
bu6mmorexa [IOK
Pesepsrioe Bpens 10 https://m.edsoo0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16


https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Jlara nuppoBbIe
Tema ypoka Kontpoabubie IIpakTHueckue p
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
Ousnka — pyHmaMeHTaIbHAs HAyKa O 1 bubnuoreka IIOK
pupojie https://m.edsoo.ru/1beef346
Hayunblii MeTOT TO3HAHUS K METOBI 1 bu6muoreka [{IOK
ucclieJOBaHUs (PU3NUECKHX SBICHHIMA https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIECCE
[MO3HAHUA npupoabl. Habaronenue u 1 bubnmorexa LIOK
PHPOAL https://m.edsoo.ru/34c49931

9KCIIEPUMEHT B (pusmke
CrniocoOrbl n3mepeHust GpU3NIECKUX 1 bu6muoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS M OTHOCHUTEIbHAS
MOTPEITHOCTH U3MEPEHUI (PU3NIECKUX 1 bubmmorexa [JOK

p p https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenmupoBanue B pusuke. Poias u
MecTo (pu3ukH B HGOpMUPOBAHUU 1 bu6muoreka [{IOK
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTUUYECKOH EATEIbHOCTH JIOIEH
Mexanunyeckoe apuxenue. Cucrema
otcyeTa. OTHOCUTEIIBHOCTh 1 bubnuotexa [JOK
MEXaHUYECKOro ABvxkeHus. [Ipsamas u https://m.edso00.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
Panguyc-BekTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK


https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€T0 MPOCKIHUH HAa OCU KOOpAMWHAT.

Tpaektopus. [lepememnienne. CKOpoCTb.

Hx MMPOCKIMHU HA OCU KOOpAUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['papuyeckoe onrcanue

https://m.edsoo.ru/30a108a5

bubmunoreka [JOK

o PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CrnoxxeHue nepeMeIeHui i CKOPOCTEH. bubnmoreka [JOK
Pemenne 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BHKEHHUE.

11 MrHoBeHHasi CKOPOCTb. Y CKOpPEHHUE. bubnmnorexa [JOK
[IpsimonHENHOE ABUKEHUE C https://m.edso0.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHHUEM
I'paduueckoe onucanue

12 MPSMOJIMHEHHOTO IBMXKEHHUS C bubmmorexa TTOK

https://m.edso0o.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBoOoaHoe majieHue. Y CKopeHue

13 CBOOOIHOTO MajJeHus. 3aBUCUMOCTD but6mmoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpPEMEHH U UX rpaduxu

14 JIBmxeHue Tena, OPOIICHHOTO MO/ bu6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [[pmxkenue
110 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopoctb. [lepnona u yactora. bubmorexa [JOK

https://m.edso00.ru/33196fbe
LlenTpoCcTpeMHUTENBHOE U TIOJIHOE
yCKOpEeHue
16 KonTponbhas pabota no teme bubnuoreka [IOK


https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

"Kuuemaruka'

ITepsslif 3ak0H HproToHA.
HNHepunanpHble CUCTEMBI OTCUETA.

https://m.edsoo.ru/1242f32e

bu6nunoreka [JOK

17 [Tpuniun otHOcuTenpHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HewuneprinanbHble CUCTEMBI OTCUETA
18 Cuia. PaBHOIEHCTBYIOIIAS CHJIA. bu6muoreka [{IOK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837
19 Bzaumoneiictue ten. Tperuii 3akoH but6mmoreka [IOK
Hsrorona https://m.edso0.ru/57dba505
[IpuHnun cynepno3unuu cui. Pemenne
20 3al;aq Ha Hp}I]/IMfHeHI/Ie 3aKOHOB bubnmorexa LOK
https://m.edsoo.ru/bdf997fb
Hprotona
3aKOH BCEMUPHOI'O TATOTEHUSI.
21 DKBUBAJICHTHOCTh T'PABUTAIIMOHHON U buGnnorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuia TSKEeCTU U yCKOPEHHE bu6muoreka [{IOK
CBOOOJTHOTO Ta/IeHUS https://m.eds00.ru/22757f26
JIBukeHre HeOeCHBIX Te U UX
93 UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmuoreka [{JOK
KOCMHYECKAasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmoreka [JOK
24 Cuiia ynpyroctu. 3akoH ['yka. Bec tena httns://m.edsoo.ru/0ae2cd8A
Cuna tpenus. [Ipupona u BuabI cun bubmuoreka [JOK
25 TpeHus. J{BH>KEHHE B KUAKOCTHU U rase ¢ https://m.edsoo.ru/1fa86499
Y4E€TOM CUJIBI COIIPOTUBIICHUS CPEbI https://m.eds00.ru/2ch29676
26 Hasnenue. ['ngpocraruueckoe but6mmoreka [JOK

napienue. Cuiia Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
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https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

AOQCOJIIOTHO TBEPJIOE TEIIO. bubnmoreka [JOK
27 [TocTymarenbHOE U BpaliaTeabHOe bu6muoreka [{IOK
JBU>)KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
98 MOMEHT CHJIbI OTHOCHUTEIIBHO OCH bubmuoreka [JOK
Bpatenus. [1neqo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp Tsbkectu Tena. bubmnoreka [IOK
VYcioBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcHs
bubmuoreka [JOK
30 Pemterme saat https://m.edsoo.ru/dclcaacO
31 KontponsHas pabora o Teme bubnuoreka [IOK
"Tunamuka. CtaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574c
Nmmynbe MaTepuaabHOM TOUKH,
32 CHCTEMBI MaTEpUAIbHbIX TOUEK. L{eHTp bu6nuoreka [IOK
MacC CUCTEMbI MAaTEPUAIBHBIX TOYEK. https://m.edso00.ru/4bb8294b
Teopema 0 IBHKEHUU LIEHTPA Macc
NmMrynbe cubl 1 U3MEHEHHE UMITYIIbCa
33 TeNna. 3aKOH COXPaHEHMsI UMITYJIbCA. Bubnmorexa LIOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABMXKEHUE
MoOMEHT uMITyJIbCca MaTepUaIbHON
34 touku. [IpencraBienue o coxpaHeHUN bubnmoreka [JOK
MOMEHTA UMITYJIbCA B IIEHTPAITBHBIX https://m.edso00.ru/d6532eb9
TOJISIX
but6mmoreka [IOK
3 Pemrerme sanas https://m.edso0.ru/f7706d63
36 PaGora cuibl Ha MaOM U HA KOHEYHOM bubnmoreka [JOK

nepemeneHuu. ['paduueckoe

https://m.edso00.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
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Ipe/icTaBiIeHHE pabOThl CUIIBIL.
MoiHocTh CHIIBI

Kunernueckas sueprus. Teopema 00

37 W3MEHEHNH KHHETUYECKON DHEPTUHU buGnnorexa LIOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOW TOYKH
IToreHnManbHbBIE U HEMOTEHIINATILHEIE
38 cwisl. [loteHnmansHas dHeprus. Bropas bubnnorexa LIOK
’ I prutdl. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTrst KocMu4eckasi ckopocTb. CBs3b
paboThI HEMOTEHIIUATBHBIX CHJI C
39 W3MEHEHUEM MEXAaHUYECKON DHEPTUU bubnnorexa [IOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUU
Yapyrue u HEYIPYrue CTOJIKHOBEHUS.
40 vy Z]ZII;CHI/IC Bey If }J]IJII/I IUISL UAeaIbHOK bubmmorexa TTOK
p PHY https://m.eds00.ru/f30f43b6
SJKUIKOCTHA
41 KonTponbhas paboTa no teme "3aKoHbI bubnuotexa [JOK
COXpaHEHUA B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHUIT 0 IPUPOIE
: pap bubmnoreka [JOK
42 Terw1oTel. OcHoBHEBIE noJ0xkeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe nBrkeHne
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TeI. XapaKkTep ABHKECHUS U bubmrorexa LHOK
pA . PAITED 4 https://m.edso00.ru/c44d02e2
B3aMMOEHCTBHS YaCTHI] BEIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Koanecho Bep ecTBa riIOC"(FOﬂHHaﬁ) bubnnorexa LIOK
m ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TernoBoe paBHOBecCHE. bubnmnorexa [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

IlIxana Ienbcus

https://m.edso0o0.ru/0070d493

46 Pemenune 3amau bubmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnmoreka [JOK
47 WneanpHeiii ra3. ['a3oBble 3aKOHBI https://m.edsoo.ru/Ldeb2367
48 VYpaBuenne MenneneeBa-Kianeiipona. bubnmoreka [JOK
Pemmenue 3agau https://m.edsoo.ru/8d12c328
49 AOcouoTHas TemmnepaTrypa. 3akoH bu6muoteka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3onporiecchl B ueanbHOM rase ¢ bu6muoreka [{IOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIlECTBA https://m.edsoo.ru/68878d51
I'paduueckoe mpeacTaBICHUE
51 Hfog)poueccma: EBi)lTepMa, H30X0pa, bubmorexa [JOK
https://m.edso00.ru/1344327b
n3zobapa
but6mmoreka [IOK
52 Ocuosroe ypasrenne MKT https://m.edso0.ru/c8094721
but6mmoreka [IOK
>3 Pemterne safas https://m.edso00.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOIMHAMHUYECKON CHCTEMBI CO
54 CpeIHEH KHHETUICCKON dHEepruei https://m.edso0.ru/c38af875
MOCTYNATENILHOTO TETLIOBOTO BUKECHUS
€€ 4acTull
55 O060011IeHIE U CUCTEMATU3aLUs 3HAHUI but6mmoreka [IOK
1o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTponbhas padota no teme "OCHOBBI bubmuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmonnHaMHuueckasi cucTeMa. 3aJ1aHue bubnunoreka [JOK


https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
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https://m.edsoo.ru/13adad59

BHEIIHUX ycnoBul 1 T/] cuctemsl.
BHewnue v BHyTpeHHHE TapaMeTpBl.
[Tapamerpsl T/] cucTemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONIMCBIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

Hy.]'IeBOC HavaJI0 TCpMOJUHAMUKH.

https://m.edsoo.ru/5f8d38a3

but6mmoreka [IOK

58 Camonpou3sBoJibHas penakcarus T
P P t A https://m.edso00.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monenb nearsHOTO Ta3a B
59 TEPMOJMHAMUKE. Y CJIOBUS bubmmorexa [JOK
PMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJCITH
60 VYpaBuenue MenneneeBa-Knanelipona u bubnmoreka [JOK
BBIPAYKEHUE JIJI1 BHYTPEHHEN SHEPIUU https://m.edso0.ru/bal1178d0
Bripaskenue nist BHyTpeHHEH SHEepruu
61 OJIHOATOMHOTO HJI€aJIbHOTO Ta3a. bubmuoreka [JOK
KBazucrarniyeckue U HECTaTUISCKHE https://m.edsoo.ru/acbcacl5
MIPOLIECCHI
DneMeHTapHas pabora B
62 TepMoIMHaMUKe. Beruucnenue paboTel bubnuoreka IIOK
no rpaduky mporuecca Ha pV- https://m.eds00.ru/741d5738
TuarpamMme
Tennonepenada kak crmoco0d M3MEHEHUS
63 BHyTpeHHel sneprun T/ cuctemsl 6e3 bubmmorexa [IOK
yIp P https://m.edso00.ru/3d734561
COBepILEHHS pabOThI
64 KonBek1usi, TEII0NpoBOIHOCTb, bu6muoreka [{IOK
U3JIy4YeHUE https://m.edso0.ru/157b54cd
65 KomuuectBo Temnorsl. Tenno&éMKOCTh bubnunorexa LIOK

Tena. Y aenapHasi U MOJIsIpHast

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
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TEIDIOEMKOCTH BEIleCTBA. Y ASIbHas
TCIJIOTA CrOpaHus TOIIMBA

66 Pacuér konuyecTBa TEIUIOTHI MpU bubnmnorexa [JOK
TeIUIonepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aguabaTHOM mpoiiecce. bu6mmoteka [{JOK
[IepBrIil 3aKOH TEPMOAUHAMUKHU https://m.edso00.ru/d8098824
KomnnuecTBo TermnoTsl u paboTa Kak
68 Mepbl H3MEHEHHUS BHYTPEHHEH YHEPTUH bubmorexa [TOK
https://m.edsoo.ru/b047alcd
T]I cuctemsl
BTopoii 3ak0H TepMOJIMHAMUKY JJ1s1
69 PaBHOBECHBIX U HEPABHOBECHBIX bu6mmoreka [IOK
nporeccoB. HeoOpatumocTsb https://m.edsoo.ru/c6f4f464
MIPUPOHBIX MTPOLIECCOB
20 [IpuHUUITBI TEUCTBUS TETUIOBBIX bubmuoreka [JOK
marvH. KITJ] https://m.edso0.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KITI. Iukin bubnuotexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
but6mmoreka [JOK
72 Pemterme saat https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCTEKThI
73 WCIIOJIb30BAaHUS TEIUIOBBIX JBUTATEICH. bubnmnorexa [JOK
TernoBoe 3arpsA3HEHUE OKpYXKaroIEen https://m.edso00.ru/9867aaa7
cpenbl
bubmuoreka [JOK
74 Pemrerme saa https://m.edso0.ru/c8c70432
O06001IeHre U cucTeMaTu3alus 3HaHu |
but6mmoreka [JOK
75 o teme "Tepmoannamuka. TernoBbie

MaIuHe!"

https://m.edsoo.ru/28d62b3f
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https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

KonTtponsHas pabora o Teme

bubmuoreka [JOK

76
"Tepmoaunamuka. TernoBbsie MaluHbI" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue U KOHIEHCAIINS.
77 I/Icfla egne U KUIIEHUE. Y IejabHas buGnnorexa LIOK
P ’ https://m.eds00.ru/6f8e6777
TEIUIOTa MapooOpa30BaHUS
HaceimenHbie 1 HEHACHIIICHHBIE MTaPHI.
KauecTBeHHas 3aBUCUMOCTB IIJIOTHOCTH
Y aBJICHMS HACBHIIMIEHHOTO I1apa OT
78 TEMIEPATYPHI, UX HGSaBI/ICI/IMCI))CTI) oT bubmrorexa LOK
HEPEPRL https://m.edso00.ru/f5c17d02
00BbEMa HACHIIIICHHOTO TIapa.
3aBUCHMOCTh TeMIIEPaTypPhl KHIICHUS OT
ABJIEHUS B )KUIKOCTHU
79 BnaxHnocTts Bo3ayxa. AGCONIOTHAS U bubnmnorexa [[OK
OTHOCHTEIbHAS BIaXKHOCTH https://m.edsoo.ru/30ebbb79
bubnunorexa LIOK
80 Pemrenne 3agau
g https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramiueckue n
81 amop¢HbIe Tena. AHU30TPONUS CBOWCTB bubmmorexa LIOK
p ’ p https://m.edsoo.ru/20a88a03
KPHUCTAJIOB
[1naBneHue u KpUCTATUIU3AIINS.
but6mmoreka [JOK
82 YV nenpHas TEIIoTa MIaBiIcHuUs.
https://m.edsoo.ru/6ee91e9f
CyOnmumarus
edopmanuu TBEPAOTO TENA.
Aedop P bu6mmoreka [{OK
83 Pactsokenue u cxxatue. Cnur. Monynb
. https://m.edsoo.ru/dalaabl10
IOwnra. Ilpenen ynpyrux nepopmanunit
TennmoBoe pacmmpeHne KUIKOCTEN U
R bubnmoreka [JOK
84 TBEPIBIX TEJN. AHTAPMOHHU3M TEIIJIOBBIX

KoJieOaHMit qacCcTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

85 [Ipeo6pa3oBanue sHEPrUn B Pa3zoBbIX bu6mmoreka [IOK
nepexoaax https://m.edsoo.ru/97a0672f

but6mmoreka [{OK

86 0
¥PpaBHeHHe TEMIIOBOro baarca https://m.edsoo.ru/ab1521fb

but6mmoreka [IOK

87 P

CHICHHIE Sanat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.

88 Kanunnspueie siBnenus. Jlapnenue mnoj bubmnoreka [JOK
HUCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunakoctu. Popmyiia Jlammaca
O00011eHrEe 1 cUCTEMaTU3aUs 3HAHUI

89 1o Teme "ArperaTHble COCTOSHUS bubmmorexa I[JOK

P " https://m.eds00.ru/0b52575¢
BemecTBa. MazoBbIe IEPEXOIbI
KonTponbnas padbota no teme
90 "ArperaTHble COCTOSIHHSI BEIIECTBA bubmorexa [JOK
P | B ' https://m.edsoo.ru/7dc2a739
@daz0BbIE IEPEXOBI
DneKTpu3aiys Tel U e€ MPOosBICHUSI.

01 DnekTpuyeckuit 3apsia. [[Ba Buma bubnmnorexa [JOK
3JIEKTPUYECKUX 3apsaoB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
TUDJICKTPUKHU U TIOTYTIPOBOTHUKH
DJIeMEHTapHBIN ANEKTPUUSCKUI 3apsij.

92 3aKkoH coxp AHCHUS 3;§KT I/I‘{eCKOFE)) " bubmorexa HOK

p p https://m.edsoo.ru/f49afd24
3apsna

03 B3anmopencrtaue 3apsanoB. Toueunsle bu6muoreka [IOK
3apsnbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [JOK

94 Pemenwne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Dnektpuyeckoe none. Ero aeiicTBue Ha

bubmuoreka [JOK

95
BJIEKTPUYECKUE 3aPs bl https://m.edsoo.ru/05c6bfal
Hampspk€HHOCTD 3JICKTPHYECKOTO TIOJIS.

96 [IpoGHelii 3apsn. Jlunuu bu6mmoreka [IOK
HANPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edso00.ru/3dac6957
OaHOPOHOE ANEKTPUIECKOE ToJIe
[TorenmanbHOCTH

97 3JIEKTPOCTATUYECKOTO 1oJsi. Pa3HOCTH bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MTOTCHIINAJIOB W HANIPSDKEHUE
[TorennmanbsHas 3HEPTUS 3apsaa B
98 3JIEKT L(I)CTaTI/I‘{eCKOI\E noJie I;'[(l)[TeH nan bubmmorexa [JOK
P ) i https://m.edso0.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTHU TIOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIst bubmorexa HOK
P t A https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS

100 [TpuHIUIT CynepIO3UITIN bubnmoreka [JOK
BJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c

bubmuoreka [JOK

101 Pemenue 3ana

HHEHHE safad https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsina. [lone bubnmoreka [JOK
PaBHOMEPHO 3apsDKeHHOM cepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apSKEHHOTO IO

103 00BEmy mapa. [Tone paBHOMEPHO bubmorexa [IOK

Y HApe: PABHONED https://m.edso0.ru/f7a665ee
3apsUKEHHON OECKOHEYHOM TTOCKOCTH

104 [IpoBOAHMKY B 31IEKTPOCTATHYECKOM bubnuoreka IIOK
noJie. Y CJI0BUE paBHOBECHS 3apsA0B https://m.edso00.ru/32405eab

105 JIMpneKTpUKY U NOJIyIPOBOJHUKH B bubnuotexa [JOK

QJICKTPOCTATHYCCKOM I10JIC

https://m.edso0.ru/060ebab5



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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108

109

110

111

112

113

114

115

116

117

118

Konpnencarop. 1neKTpoéMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTD
IUIOCKOT'O KOHJIEHCAaTopa

[TapannensHOE coequHEHNE
KOHJICHCATOPOB

[TocnenoBarenbHOE COETMHEHUE
KOHJICHCATOPOB

OHeprus 3apsHKEHHOI0 KOHAEHCaTopa

Pemmenue 3agau

JIBr>keHue 3apsyKEHHOM YacTHUIIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JI€

Pemenue 3amau

O0o001IeHNEe U CHCTEMAaTH3alls 3HAHUI
o Teme "DneKkTpuyeckoe mnose"
KonTponbhas padota no teme
"Onekrpruueckoe mose"

Cuna toka. ITocTosSHHBIN TOK. Y CIIOBHS
CYIIECTBOBAHMS IIOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

Hctounuku toka. Hanpsbxenne u 3/1C

3axoH OMa 1715 yyacTKa IeTH.
DIIEKTPUYECKOE CONPOTUBIICHNE

3aBHCHUMOCTD COITPOTUBJICHHA
OIHOPOJAHOTO MMPOBOAHUKA OT €TI0

bubmnorexa [JOK
https://m.edso0.ru/845h4f73

bubmuoreka [JOK
https://m.edsoo.ru/d11e8ce?

but6mmoreka [JOK
https://m.edso0.ru/1€992920

but6mmoreka [JOK
https://m.edsoo.ru/73a34f18

but6mmoreka [JOK
https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040

but6mmoreka [JOK
https://m.edsoo.ru/8341d6ac

bubmuorexa [JOK
https://m.edso0.ru/5752603f

bubmnoreka [JOK
https://m.edsoo.ru/cefe90e9

bubmuoreka [JOK
https://m.edso00.ru/233311b5

bubmuoreka [JOK
https://m.edsoo.ru/0839al115

bubmuoreka [JOK
https://m.edsoo.ru/f14f251e

but6mmoreka [JOK
https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

JAJIMHBI U TJIOIIAaAU IMMOIICPEUYHOTO

ceUYeHUs
119 VY enpHOE COMPOTUBIICHHE BEIIECTBA. bubnmnorexa [JOK
Pemenue 3agau https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapaJUIEIbHOE, bu6mmoteka [{JOK
CMEILIAaHHOE COCIUHEHUE IPOBOJHUKOB https://m.eds00.ru/236f7e07
121 Pac4y€r pa3BeTBIEHHBIX MIEKTPUUECKUX bubnmoreka [JOK
nenei. [Ipasuna Kupxroga https://m.edso00.ru/1794cf37
bubmmoreka [JOK
122 Peuerye 3anas https://m.edsocl)l. ru/3881b469
123 Pabora snextpuyeckoro Toka. 3akoH bu6mmoreka [IOK
Hoxoyns —Jlenua https://m.edsoo.ru/a3605c5¢c
bubmuorexa [JOK
124 Pemerme 3anas https://m.edsof)l. ru/6761bfof
MOIMIHOCTB 3JEKTPUIECKOTO TOKA.
125 TeruroBass MOIITHOCTH, BEIZIEIsIeMasl Ha bubsmorexa [IOK
https://m.eds00.ru/99750a6f
pesucrope
bubnmoreka [JOK
126 Pemerme 3anas https://m.edsof)l. ru/eb72fc24
127 OJ1C u BHyTpeHHEE CONPOTUBIICHUE bubnmnorexa [JOK
HMCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 715t TOJTHOM (3aMKHYTOI) bubmuoreka [JOK
AJIEKTPUYECKON LETTH https://m.edso0.ru/221f40fb
bubmuoreka [JOK
129 Pemenre 3aza- https://m.edsof)l. ru/3580b679
bubnuoreka [JOK
130 MouHOCTS HCTOHHHKA TOKA https://m.edsocl)l. ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuoreka [IOK


https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8

https://m.edsoo.ru/546f5632

132 Konpaencarop B 11emu moCTOSIHHOTO TOKa bubmorexa [TOK
A p B https://m.edso00.ru/35368f3e
bubmuorexa [JOK
1 P
33 CHicHHe satat https://m.edso00.ru/4410cef0
Pemenue 3agau no teme "llocTostHHBIN bubmmoreka [JOK
134 . |
DJIEKTPUYECKHUN TOK https://m.edsoo.ru/a7340a29
135 Pemenne 3amau mo teme "IlocTOSTHHBIN bubmnoreka [JOK
3NIEKTPUYECKUNA TOK" https://m.eds00.ru/744261b8
136 Pemenue 3anau no teme "IlocTostHHBIN bubnmoreka [JOK
ANIEKTPUYECKUNA TOK" https://m.edsoo.ru/eb5d4687
O06o0meHre u cucTeMaTu3alis 3HaHUK
137 1o Teme "[1oCTOSTHHBIN AIeKTpUIECKUi bubmorexa [TOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KontposnbHas paboTa mo teme bu6muoreka [IOK
"IToCTOSHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpruYecKasi MpOBOAUMOCTD
139 A3JJAYHBIX BEIIECTB. DIIEKTPUUECKAN bubnmorexa LOK
p ' P https://m.edsoo.ru/da794295
TOK B MeTajtax. CBEpXMPOBOIUMOCTh
DIIEKTPUYECKUI TOK B paCTBOpaxX U
140 acngBax JJIeK OJ'II/ITI:)B 3aIfOHI>I bubmmorexa [JOK
P P ) https://m.edsoo.ru/4b423491
@apanes U1 JIEKTPOIN3a
bubmuoreka [JOK
141 2 i |
AICKIPHHCECKHII TOK B Tasax. LUtasMa https://m.eds00.ru/92d92f76
142 DIIEKTPUUYECKHI TOK B BaKyyMe. bubnmoreka [JOK
Bakyymnbie nmpubopbl https://m.edso0.ru/2E+160
143 DJIEKTPUUYECKUHN TOK B bu6muoreka [IOK

TOJIYIIPOBOAHUKAX

https://m.edso0.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
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[TonynpoBoAHUKOBBIE TPUOOPHI

DuU3HYECKUI IPAKTUKYM 110 TEME
"HM3MepeHue cuibl TOKA U HApsSKEHUs
B LIENH ITIOCTOSIHHOT'O TOKA TP MOMOILU
AHAJIOTOBBIX U IU(POBBIX
M3MEPUTENBHBIX TPUOOPOB" UIN
"3HaKOMCTBO C IU(PpOBOIA
nabopatopueii o ¢usuke. [Tpumepsr
H3MepeHusl PU3NYECKUX BETUYUH MIPU
IIOMOIIIY KOMITBIOTEPHBIX TaTYUKOB"

Pu3HUECKU NPAKTUKYM I10 TEME
"N3y4ueHne HepaBHOMEPHOIO JBUKEHMUSI
C LIEJIBIO ONPEJEIICHNUS MTHOBEHHON
ckopoctu"

®u3HUECKUl NPAKTUKYM IO TEME
"N3MepeHune yCKOpeHuUs IIpU
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
JIBMDKCHUH 110 HAKJIOHHOM IJIOCKOCTH"
unu "MccnenoBanre 3aBUCUMOCTH TyTH
OT BPEMEHHU NPU PAaBHOYCKOPEHHOM
IBIOKeHUN"

®u3HUECKU MPAKTUKYM IO TEME
"U3mepeHune yCKopeHus CBOOOTHOTO
nageHus" win "M3ydenue nBMKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

®u3HUECKUI MPAKTUKYM IO TEME

"N3ydyeHue ABUKEHUS Tesa Mo
OKPYKHOCTH C TIOCTOSIHHOHM TI0 MOTYJTIO

bubmuoreka [JOK
https://m.eds00.ru/83622200

bubnunoreka [JOK
https://m.edso0.ru/5643ea56

bubmuoreka [JOK
https://m.edsoo.ru/f6292f5f

but6mmoreka [{OK
https://m.edso0.ru/6960b6ef

but6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

bubmnoreka [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
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ckopocthio" wiu "MccnenoBanue
3aBUCHMOCTH Mepro/ia oOpalieHus
KOHHUYECKOTO MasiTHUKA OT €ro
napaMmeTpoB"

®u3HUECKUil NPAKTUKYM IO TEME
"M3MepeHne paBHOACHCTBYIONIEH CUJTBI
TIpH IBIKEHUH OpyCKa M0 HAKIOHHOM
mockoctu" unu "lIIpoBepka TMNoOTE3bI O
HE3aBUCHMOCTH BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"”

but6mmoreka [{OK
https://m.edsoo.ru/0b34dh84

151

Ou3n4ecKuii MPakTUKyM O TeMe
"UccnenoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOZHUKAIOIINUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT UX
nedopmanun” win "HU3ydenue
JABMKCHUS CUCTEMBI TCJI, CBA3aHHBIX
HHUTBIO, IEPEKUHYTON Yepe3 JErKUil
010K"

bubmuoreka [JOK
https://m.edsoo.ru/b55b81al

152

153

Du3HUECKU MPAKTUKYM 110 TEME
"N3mepenue kodrpuIeHTa TpeHus 1o
BEJIMYMHE YIIIOBOTO KO3 UIIMECHTA
3apucumocTtd FTp(N)" nm
"UccnenoBanue ABUXKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH € IEPEMEHHBIM
K02 punreHToM TpeHus" HIu
"N3y4ueHne ABMKEHUS TPy3a Ha Bally C
TpeHueM"

Du3HUeCKUil IPAKTUKYM 110 TEME

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607

bubnunoreka [JOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBaHue ycioBU paBHOBECHS
TBEPJOTO TeJa, UMEIOLIETO OCh
BpaiueHus" nuinm "KoHnctpynposanue
KPOHIITEHHOB U pacuéT cuil ynpyroctu"
niu "M3ydyeHne ycTon4uBOCTH
TBEPJOTO TeJa, UMEIOLIETO IUIOIAIb
onopsI"

https://m.edsoo.ru/4a04f4f7
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®u3HUECKUI PAKTUKYM IO TEME
"M3MepeHne UMITyJIbca TeNa 0
TopMo3HOMY iyTu" unu "U3mepenue
CHUJIBI TATH, CKOPOCTU MOJEIIU
3JIEKTPOMOOHJIST ¥ MOIITHOCTHU CHJTBI
aru" unu "CpaBHEHUE U3MEHEHUS
HMMITYJIbCA T€JIa C UMITYJIbCOM CHUJIBI"
unu "MccnenoBanre COXpaHeHUS
HUMITYJIbCaA IPU YIIPYTOM
B3aumozeiicTun" unu "M3mepenue
KMHETUYECKOW DHEPIUM Tejla 110
TOPMO3HOMY ITyTH"

DU3NYECKUI TPAKTUKYM 10 TEME
"HM3y4yeHne n30TEpPMHUUYECKOTO MpoIiecca
(peKOMEeHI0BAHO MCIIOIb30BAHNE
uugpoBoii 1abopaTopun)" wim
"N3yuenne n30X0opHOTO Tporecca" uin
"N3yuenne nzobapHoro nporecca’ win
"IIpoBepka ypaBHEHUS! COCTOSIHUS"

Du3HUECKU MPAKTUKYM I10 TEME
"N3mepeHue yaenbHOM Term1oéMKocTH"
unu "MccnenoBanue mpoiiecca

bubmuoreka [JOK
https://m.edso0.ru/856fbh28e

bubnunoreka [JOK
https://m.edsoo.ru/e0fe7e07

bubnunoreka [JOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
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OCTBIBAHHUS BellecTBa' Win
"UccnenoBanue aquadaTHOroO
npouecca" win "M3ydenue
B3aMMOCBSI3HM SHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYPbl KUIIEHUS KUJKOCTEH"

DuU3HYECKU IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEpHOCTEN
WCIapeHus KUIKOCTeN" uiu
"N3MepeHune yaeabHOM TeIoThl
riaBiaeHus abaa" win "U3yuenue
CBOMCTB HaChIIIEHHBIX apoB" WU
"N3mepenne abCcomOTHON BIaXKHOCTH
BO3/lyXa M OLIEHKa Macchl IapoB B
nometenun". Ismepenue

ko3¢ ulreHTa MOBEPXHOCTHOTO
HATSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

159

DU3NYECKUI TPAKTUKYM I10 TEME
"HaburoieHue npeBpaieHus SHEPTruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPTHIO
U3JIy4EeHHs CBETOIMOAA" WU
"N3y4yeHne NpoTEeKaHus TOKa B LIETIH,
cojiepxarnieit KoHaeHcaTop" uiu
"Pacnipenenenue pasHocTu
MOTCHITMAIOB (HAIIPSKEHUS) TIPH
MOCTIEI0BATEIbHOM COCTMHEHUH
KOHJICHCATOpOB"

®uU3HYECKU MPAKTUKYM I10 TEME
"HccneqoBanue CMENIaHHOTO

but6mmoreka [JOK
https://m.edsoo.ru/ec424377

bubmnorexa [JOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" MU
"M3Mepenue yieabHOro CONPOTUBIICHUS
npoBoHUKOB" ninu "VccnenoBanue
3aBHCHMOCTH CHJIBI TOKA OT
HaIpsKEHUs JUIsl JIAMITbl HAaKaJTMBaHUS"

DU3NYECKUI TPAKTUKYM 10 TEME
"HabGmroieHue snexktponu3za’ uin
"U3mepenHue 3apsaaa 0JHOBAJICHTHOTO
noHa" unn "HccnegoBanue
3aBUCUMOCTH COTPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpATyphl" WIn
"CHsTHE BOJIbT-aMIIEPHOI
XapaKTePUCTUKH Aroaa"

PesepBHeIit ypok. O6001IeHNE 1
CHUCTEMaTH3allUs 3HAHHUH 110 TEME
"KunemaTtuka"

PesepBHbIil ypok. O6001IcHIE 1
CUCTEeMAaTH3alMs 3HAHUI TT0 TeMe
"Tunamuka"

PeseprubIiil ypok. O6001eHIE 1
cucTeMaTH3alus 3HaHUH [0 TeMe
"Craruka TBEpnoro temna"

PeseprHbIil ypok. O6001ICHIE 1
CUCTEeMAaTH3alus 3HAaHUH 10 TeMe
"3aKOHBI COXpaHEHUsS B MEXaHUKE"
PeseprubIil ypok. O6001eHIE 1
CUCTEMAaTH3alMsl 3HAHUN 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKOM

bubnunoreka [JOK
https://m.edsoo0.ru/64b6e901

bubmmoreka [JOK
https://m.edsoo.ru/ed017d93

but6mmoreka [IOK
https://m.edso0.ru/3149956b

bubmnoreka [JOK
https://m.edsoo.ru/0f9752ac

bubmuoreka [JOK
https://m.edsoo.ru/6c0df9cc

bubmuoreka [JOK
https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
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Teopun"

PesepBHelit ypok. O600IeHNHE 1
cHCTEMATHU3alNs 3HAHUI 110 TEME
"Tepmonunamuka. TerioBbie MaTMHbI"

PesepBHslil ypok. O6001IeHNE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBbie Iepexoan"

PesepBHelit ypok. O6001IeHNE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"Onexrpuueckoe nosue"
PeseprubIil ypok. O6001IeHIE 1

cUCTEeMaTHu3alis 3HaHUM 110 TeMe
"ITocTOSHHBIN 2JIEKTPUUYECKUN TOK"

PeseprubIil ypok. O6001eHne 1
cucTeMarusanus 3Haguil mo teme "Toku
B Pa3JIMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16

bubnunoreka [JOK
https://m.edsoo.ru/Qbcc77cl

but6mmoreka [JOK
https://m.edsoo.ru/59ca5c91

but6mmoreka [JOK
https://m.edsoo.ru/f2381c0c

but6mmoreka [IOK
https://m.edsoo.ru/3cae6dal

bubmnoreka [JOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®uzuka. Mexanuka; yrinyonenHoe ooyuenue 10 kmace/ Msxumes I'.41.,
CunsikoB A.3. OO0111eCTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxnuonepHoe odiectBo «M3aatenscTBo «lIpocBenienue»

» Guszuka. MonexyspHas pusuka. TepMoauHamuka; yriayOjieHHOe 00yUeHHe
10 ximacc/ Msikumies I'.51., CunsikoB A.3. OO011eCTBO ¢ OrpaHUYEHHON
oTBeTCTBEHHOCTHIO «JIPODAY; Akiinonepuoe obiectBo «M31aTenbcTBO
«IIpocBemienue»

» Guzuka. Dnexkrpoaunamuka, 10-11 kinaccesl/ Mskumies I'.4., CunsikoB A.3.,
OO6111ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «/IPODA»; AKioHepHOe

O6HIGCTBO ((HBI[&TCJILCTBO ((HpOCBGHlGHI/IC»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

I'.4. Msakumes, b. b. byxoBues, H.H. Corcknit ®usuka 10 k1. @usuka 10
kiacc. bazoBblii 1 yriyOseHHbIN ypoBeHb. YueOHuK. MockBa. [Ipocselienue,
2020

['.4. Mskumes, b.b. byxoBues, B.M. Hapyrun ®@usuka 11 knacc. ba3zoBblii u
yriIyOJIeHHbIN ypoBeHb. YueOHuk. Mockga. [Ipocsemenue. 2020

A.I1. PermkeBua. COopHUK 3amay o pusuke. Mocksa, Jlpoda, 2005 - 2019 r.

Coopnuk 3aga4 no gusuke 111 9 — 11 knaccos. CocraButens ['.H.



CrenanoBa. M.: «IIpocsemienney, 1996 r.

FO.A. Caypos. ®usuka. [loypounsie pazpaborku. 10 knacc. [Tocobue mis
o0meoOpa3oBarelbHBIX opranm3anuii. Mocksa. [IpocBemenune. 2015
FO.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 knacc. [Tocodue ans
o01ieo0pazoBaTeNbHbIX Opranu3aiuii. bazoBblil 1 yriyOiaeHHbI yPOBEHbD.
Mockaa. [Tpocsemienue. 2017 r.

COOpHUK TECTOBBIX 3aJJaHUM JJI1 TEMAaTUYECKOTO U UTOTOBOT'O KOHTPOJIS.
®uzuka 10 knacc. M.: «Mutemnexr-Lentp», 2004 r.

C.M. Anpapromeukns, A.C. Cnyxaesckuil. usuka. «kKoHCTpyKTOp»
CaMOCTOATENbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kaccel.

[Tocobue ansa yuureneit. M.: [Ipocsemenune, 2010

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

XKusas pusuka: oOyqaromas mporpamma. http://www.int-edu.ru/soft/fiz.htmi
VYpoxku ¢pusuku ¢ ucnosibzoBanueM Uurtepuera. http://www.phizinter.chat.ru/
dwusuka.ru. http://www.fizika.ru/

dusuka: Kosutekus oneIToB. http://experiment.edu.ru/

dusuKa: 37eKTPOHHASA KOJUIEKIIHS OTBITOB.
http://www.school.edu.ru/projects/physicexp

Karasor ccbutok Ha pecypebl o pusuke http://www.ivanovo.ac.ru/phys



becrarapie 00yuaromiye nporpaMmbl o QHU3UKe
http://www.history.ru/freeph.htm

JlabopaTtopHbie paboThl 110 Pu3uke. BupTyansHbie 1abopaTopHbie PaOOTHI.
http://phdep.ifmo.ru

Anumarus GU3MYECKUX MporeccoB oobsicHeHusIMH. http://physics.nad.ru

dusnueckas sunukoneaus http://www.elmagn.chalmers.se/%7eigor
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