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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpPOBHE CpeIHEro OOIIero o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOXKEHUU W TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaresbHOM mporpaMmsbl, mpenacraBieHHbix B OI'OC COO, a
Takke ¢ yuérom denepaibHoi pabodeil mporpamMmbl BocnuTaHus u Konuenuuu
npenoaBanus yuyebnoro npenmera «dusuka» B 00pa3oBaTEIbHBIX OPraHU3AIUIX
Poccuiickoii ~ ®enepauuu,  peaqu3ylONIMX  OCHOBHBIE  OOpa30BaTelIbHBIC
IPOrpaMMBbl.

[Iporpamma no gusuke onpeneiseT 00s13aTeabHOe IPEIMETHOE COAepKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3yUYEHUs TEM U Pa3/IesioB
y4eOHOro mIpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaroIIUXCH.
[Iporpamma 1o ¢usuke Aa€T TPENCTaBICHHWE O IENAX, COAEpX aHWHU, OOIIeH
cTpareruu OOydYeHHUs, BOCHHTAHHUA M PA3BUTUS OOYYAIOIIMUXCS CpelCTBaMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne xypca ¢usuku yriayOoI€HHOTO YPOBHSI TO3BOJISIET PEaM30BaTh
3a1aun MpodeCcCHOHANIBHONW OpUEHTAIIMH, HAMPaBJICHO Ha CO3JaHUE YCIOBUM s
IPOSIBJICHHUSI CBOUX HMHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOyyJaronmmcsi, KOTOpble HEOOXOIUMBbl JUIsl MPOAOKEHHS O0Opa3oBaHHS B
OpraHu3alusIX MNpoPecCHOHANLHOrO O00pa3oBaHUsI MO Pa3JIUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CHEIUATBbHOCTSM.

B nmporpamme mno ¢Qusuke omnpenensroTcs IUIAHUPYEMBIE pE3yJbTaThl
OCBOEHUSI Kypca (PU3NKK Ha YPOBHE CPEAHEr0 O0IIero o0pa3oBaHus: JIMYHOCTHbIE,
MeTanpeJMeTHble, TNpeaMeTHble (Ha  yrayOonéHHom  ypoBHe). Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKM TpeOOBaHWM K JIMYHOCTHBIM,
METanpeAMETHbIM M MPEAMETHBIM pe3yJibTaraM OOy4YarOMIMXCS, OCBOMBIIHX
nporpaMmy 1o (HU3MKE Ha YpOBHE CpEIHEro oOlero ooOpa3oBaHus Ha
yriyOJIEHHOM YPOBHE, SIBIISIETCA CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3Mke BKIIOUYALT:

IUIAaHUPYEMBIE PE3YyJIbTaThl OCBOEGHHS Kypca (U3MKM Ha yriyOJIEHHOM
YPOBHE, B TOM YHCJIE€ IPEJAMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

conepxanue yueoHoro npeamera «duszuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3NKe HMEET NPUMEPHBIA XapakTep U MOXET OBITh
UCIIOJIb30BaHA YUUTEIAMU (PU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYUX MPOrPAMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
NpPEAOCTaBIsCT BO3MOXKHOCTH IS pealii3alid Pa3IMuHbIX METOAUYECKUX
NOJXO/J0B K NPENoJaBaHUI0 (PU3MKH HAa YIIYOJIEHHOM YPOBHE HpPH YCIOBUHU
coXpaHeHus 00s13aTeIbHOM YacTu coliepKaHus Kypca.



®du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TNPHUPOABI, BBICTYNAs B
KayecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatouieM Mupe. [IIkoabHbIN Kypc (GU3UKHU — CHCTEMOOOPa3yIOIIHiA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHMH, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszuyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpeNenyio XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUM B cdepe DSHEpPreTuKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTEpUaJOB C 3aJaHHBIMM CBOWCTBaMHU. M3yueHue
(u3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydyarouierocsi, B (pOpMUpPOBAHUE YMEHUN MPUMEHSTh HAYUHbBIN
METO/] IO3HAHUSI ITPH BBITOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAaHUM.

B ocHoBY kypca pusznku Ha ypoBHE cpeiHero o0iero oopa3oBaHus MOJI0KEH
P UaeH, KOTOPBIE MOKHO PACCMAaTpUBATh KaK IMMPUHLUIIBI €0 IOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypcC SBIAETCS JIOTHYECKU
3aBepUIEHHBIM, OH COAEPHUT MaTepuaj U3 BCEX pa3lieioB (PM3UKH, BKIIIOYAET Kak
BOIIPOCHI KJJACCUYECKOM, TAK U1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuasn Kypca (pU3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
(opMupoOBaHUE MPENCTAaBICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHH, BELIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzauuys mnpeanonaracT HCMOJIb30BAHUE
TYMaHUTapHOIO THOTeHIuana (U3MYeCKOil HayKH, OCMBICIIEHHUE CBS3M pa3BUTHUS
¢u3ukun ¢ pa3BUTHEM OOIIeCTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMU H 3KOJOTHUYECKHUMHU MTPOOIEMaMHU.

Hoea npuknaonou nanpaenennocmu. Kypc uszuku yriy0iaEéHHOTO ypOBHS
MpEANnoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpU M 3akOoHOB. [Ipu sTOM paccmarpuBaroTcs Ha
YpPOBHE OOHIMX MPEACTABICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, WU
TE€XHOJIOTHUH.

Hoea 3konocuzayuu peanusyercs TIOCPEICTBOM BBEICHUS DIIEMEHTOB
colepKaHUs, IOCBSIIEHHBIX OSKOJOTMYECKHM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHMM, a TaKke 0O0CYXKICHUs
po0JIeM pallMOHATIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MaCHOCTH.

OcBoeHue conepkaHus IporpamMmsl 1o (PU3HUKE JOHKHO ObITh MOCTPOECHO HA
OPUHIMIAX CHCTEMHO-IEATEIbHOCTHOIO noaxoaa. s gpusuku peanuzanus 3THX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUHN CAMOCTOSTEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akrtopa ydeOHoro mpouecca. s yriyOaéHHOro
YPOBHA — O3TO CHUCTEMAa CaMOCTOSTENBHOIO YYEHMYECKOI'O JOKCIEPUMEHTA,



BKJIFOYAIONMIETO (PPOHTAJIBHBIE YYCHHUYECKHE OMNBITHI MPU HM3YYCHHH HOBOTO
Marepuana, JadoparopHbie pabOThl U pabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanusauuMu (U3MYECKOro MpakTHKkyma. B mepBom ciydae
MPaKTUKYM mpoBoauTcs jubo B koHie 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOTO TOJNYTOAUN B KaXJIOM M3 O3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JIa0OpaTOPHBIX pPabOT, KOTOpPHIC
MPOBOJAATCSA B mpoliecce u3yueHus: pazaena (temsl). IIpu 3Tom mox paboTamu
IPAaKTUKYyMa IOHMMAETCSl CaMOCTOSITENIBHOE MCCIIEI0BAaHUE, KOTOPOE IMPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IMIEHHOTO BHIa 0€3 IOIIaroBoi HHCTPYKITHH.

B nmporpamme mno (¢usnke cuUcTeMa YYEHHYECKOro HKCIIEPUMEHTA,
1ab0paTOpHBIX pabOT M MPaKTUKyMa MpPEJICTaBlieHa €IUHbIM IepeyHeM. Buioop
TEMaTUKHU JJIS 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
YYaCTHHUKaMU 00pa3oBaTEIbHOrO Mpoliecca UCXOd U3 OCOOEHHOCTEN MOYPOUYHOIO
IUIAHUPOBAHUSI W OCHallleHuss kabuHeta Qu3uku. [Ipm sToM obOecrneunBaeTcs
OBJIaJICHHE OOYYAIOIIMMHCS YMEHUSMU TMPOBOAWTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHHUs, WCCIEIOBAaHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH U TMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonpiioe BHUMaHuE YyAENSETCS PEUIEHUI0 PACYETHBIX U KaueCTBEHHBIX
3anad. [lpu 3TOoM JUIst pacy€THBIX 3a7]a4 MPUOPUTETOM SIBISIOTCSA 33Jla4l C SIBHO
3aIaHHON W HESBHO 33/IaHHON (PU3MUYECKOU MOJIETIBIO, MO3BOJISIIOIINE TTPUMEHSIThH
U3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasliena Kypca, TaKk U
UHTErpyUpys NMPUMEHEHUE 3HAHUI U3 pa3HbIX pa3ziesioB. JJis KayeCTBEHHBIX 3ajad
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBICHEHUE/TPEJICKA3aHUe MPOTEKAHUS
¢dbu3ndecKuX SBIECHUN W MPOIIECCOB B OKPYKAIOIIEH XKU3HU, TpeOyromme BbIOOpa
¢u3nyecKoil MOAeNH Al CUTYallui MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEeUYeHHI0 y4eOHOTo mpoliecca Kypc (pu3uku yriryOI€HHOTro
YPOBHSI HAa YPOBHE CPEIHEro 00IIero 00pa3oBaHus JOJIKEH N3YYaThCS B YCIOBUAX
npeaMeTHOro kaOuHera. B kaOuHeTre (QU3MKM NOKHO OBITH HEOO0XOAUMOE
nabopaTopHoe 00OpyJIOBaHUE ISl BBIMOJHEHUS YKAa3aHHBIX B IPOrpaMMe IO
busrKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyT0BaHHE.

JlemoHCTpanmoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U  OOECHeYMBaeT IMOCTAaHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3MKE KIIOYEBbIX JAEMOHCTpaIluil st
UCCJIEIOBAHMUSI  M3y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUH.

JlabopaTopHoe 00OpynOBaHHE MJI YUYEHUUYECKHX TMPAKTHYECKUX padboT
(dopmMupyeTcss B BHAE TEMaTHYECKUX KOMILUIEKTOB M OOeCleuMBaeTcsi B pacuére



OJTHOTO KOMIUIEKTa Ha JABYyX OOydYarommxcs. TeMaTH4ecKre KOMILUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JIOJKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
UCTIONb30BaHUU AHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BUJI€ IM(PPOBBIX TA0OOPATOPHIA.

OCHOBHBIMU TEJISIMU U3Y4eHHS GUBUKHU B 00111eM 00pa30BaHUHU SIBIISIIOTCS:

dopmMupoBaHre HUHTEpeca M CTpPEeMJICHUS OO0y4Jaromxcs K HaydHOMY
U3YUYCHUIO TIPUPOMABI, pa3BUTHE WX HMHTCIUICKTyalIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
MCCIIEIOBATENFCKOTO OTHOIIIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa MU3y4YeHHUs] OCHOB
CTpOEHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHupOBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCTIOJIB30BAHUEM (DHU3UIECKUX
3HAHWU U HAYYHBIX IOKA3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUM O poiM (PU3MKU 7 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHONW  JIESTEIbHOCTH, CBS3aHHBIX C (DU3UKOW, MOJATOTOBKA K
nanbHeieMy 00y4eHUIO B 3TOM HalpaBlICHUU.

JlocTuKeHHe 3TUX Lened oOecredrBaeTCsl pelieHueM CIeIyIoMMX 3ajad B
npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEr0 O0IIero 0Opa3oBaHUs:

npUOOpPETEeHNE CUCTEMbI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUAX,  BKJIOYas  MEXaHUKY,  MOJICKYJSIpHYIO  (PU3HUKY,
ANEKTPOMHAMHUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI aCTPO(DU3HUKY;

dbopMHUpOBaHUE YMEHHU MTPUMEHATh TCOPETUICCKUE 3HAHUS I O0BSICHCHUS
bu3HYeCKuX SIBICHUN B MPUPOJE W JUISI TPHUHITHS TPAKTUUCCKUX PEIICHUN B
MOBCEHEBHOM KU3HU;

OCBOEHHE CMOCOOOB peIIeHHsS pPa3MyHbIX 3aJad C SIBHO 3aJaHHOU
du3znyeckoil MoneNbIo, 3a/1ay, MOAPa3yMEBAIOIINX CaMOCTOSTEIBHOE CO3JaHHEe
dusznyeckol MoJenM, aJeKBaTHOW YCJIOBHSM 3ajlayd, B TOM YHUCJIE 3ajad
UHKXEHEPHOTO XapaKTepa,

NOHNMaHuEe (U3NYECKUX OCHOB M TIPUHIIMIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIHSIHHS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJIaMU CAMOCTOSITEILHOTO TUJIAHUPOBAHMUS M IPOBEACHUS
bu3nUecKkux OKCIEPUMEHTOB, aHaldW3a W HHTEpHpeTanuu  uHbopmaiuu,
OTpeieNieHus JOCTOBEPHOCTH MOyUYEHHOTO Pe3yIbTara;

CO3/IaHME€ YCIOBHMA JIA Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU J1€ATETbHOCTH;



pa3BUTHE MHTEpeca K cepaM MpoecCUOHATBHON IeATEIbHOCTH, CBA3aHHOM
¢ GU3HKOIL.

B cootBerctBun ¢ TtpeboBanusimu OI'OC COO yriyOni€HHBIA YypOBEHb
u3ydeHus: yudeOHoro mnpenmera «®Pu3uka» Ha YpPOBHE CpeaHEro oOIIero
oOpazoBaHusi BbIOMpaeTcs OOYYaAIOUUMUCA, I[UIAHUPYIOIMIMMH MPOAOIKEHUE
00pa3oBaHUs MO CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIL.

Ha usydenue ¢usuku (yriayOi€HHBIA ypOBEHB) HA YPOBHE CPEAHEro 00IIero
oOpazoBanus orBoautcsa 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEAEIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEAEIIO).

[Ipennaraemplii B mporpamMme Mo (U3MKE NEpeueHb JadOpaTOpPHBIX U
MPAKTUYECKUX paldoT ABISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JElaeT BbIOOP
mpoBeneHusT JTa0OpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJbHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Paznen 1. Hay4ynblid MeTO MO3HAHMSI IPUPO/IbI.

®dusuka — pyHAaMeHTaNbHAs HayKa o mpupojae. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIIeOBaHUs (PU3NUECKUX SIBICHUM.

DKCHEpUMEHT U TEOpUsl B Ipoliecce IMOo3HaHus npupojsl. HabmroneHue u
AKCIIEPUMEHT B (PH3HUKE.

CrocoObl m3MepeHus: (U3MYECKUX BEIUYHH (AHAJIOTOBBIE W MH(POBHIS
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemnocTy  w3MepeHuit  gusmyeckux BenuuuH  (abcoiioTHas U
OTHOCHUTEJIbHASA).

MopenupoBanue GU3NYECKUX SIBICHUN M MPOIECCOB (MaTepuaibHas TOYKa,
a0OCOJIIOTHO TBEPJOE TENO, HJIealIbHAs JKUJKOCTh, HWJCATbHBIA Ta3, TOYCUHBIH
3apsin). I'unore3a. ®u3nueckuil 3aK0H, TPAHULIBI €T0 MPUMEHUMOCTH. Pu3nUecKast
TEOpHsl.

Ponp u Mecto puzuku B (HOpMUpPOBAHUM COBPEMEHHOW HAyUYHOM KapTHUHBI
MHUpPA, B TPAKTUUECKOMN JEATEIbHOCTHU JIFOJEH.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomot, npAKmMuKym.

N3MepeHne cuiabl TOKAa W HANPSDKEHUST B IEMU TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBLIX U3MEPUTEIILHBIX TPUOOPOB.

3HaKOMCTBO ¢ HHU(ppoBoi naboparopueit no ¢usuke. [Ipumepsl uzmepeHus
(bu3HYEeCKUX BEIIMYUH TIPU MOMOIIH KOMITbIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema oTcuéra.

[Ipsmast u oOpaTHas 3a/1aul MEXaHUKHU.

Panunyc-BekTop MarepuaqibHOW TOYKH, €ro MPOEKIMU Ha OCH CHCTEMBI
koopauHat. Tpaekropusi.

[Tepemerienue, CKOpocTh (CpeAHsIE CKOPOCTb, MTHOBEHHAasT CKOPOCTh) M
YCKOpPEHUE MaTepualibHOW TOYKH, UX MPOEKIMW Ha OCH CHCTEMBbl KOOPJIWHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U TyTH MaTEPUAIbHON TOUYKU OT BPEMEHU U HX
rpadukH.

CBoOoaHoe maneHue. YcCKopeHue cBOOOAHOrO majeHus. JIBuxeHue Tena,
OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIMHAT, CKOPOCTH U
YCKOPEHUSI MaTEpUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBonmunennoe  aBuxeHue. J[BUKEHME  MarepHalbHOM TOYKM IO
OKPY>XHOCTH. YTJIOBasi U JIMHEWHasi ckopocTh. Ilepmon u uvactora oOpaiieHusl.
LlenTpocTpeMuTenbHoe (HOPMAIBHOE), KacaTelbHOE (TAaHT€HLUAIBHOE) U MOJHOE
YCKOPEHHE MaTepruaIbHON TOUKH.

TexHuyecKrue YCTPOMCTBA W TEXHOJOTMYECKHUE MPOLECCH: CIUIOMETD,
JNBW)KCHUE CHApSAJIOB, ILICTHBIC, IIeCTepEHUYaThle U pEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mogenb cuctembl OTCYETA, WILIIOCTPAMsd KUHEMATHUYECKUX XapaKTEPUCTUK
JBH)KCHUSL.

Cnoco0bl ucciae10BaHusl IBUKEHU.

Nnmroctpanus npeaenbHOro nepexo/ia U u3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeobOpazoBanme IBMKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pPa3peKeHHOM ITPOCTPAHCTBE.

HaGntonenue nBuxkeHusi Tena, OpOIIEHHOrO TMOJ YIjoM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUU 11O OKPYKHOCTH.

[IpeoOpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPAGKTOPHM, CKOPOCTEM IBMIKEHHS OJHOTO U TOTO XKe
TeJla B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3ydeHne HEpaBHOMEPHOIO JABMKCHHS C LIEJbIO ONpEeSIEHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHne yckopeHus Mpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

Uccnenoanue 3aBUCUMOCTH TyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUYKEHUU.

N3mepenne  yckopeHuss ~ cBOOOJHOrO  maAeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHue U(PPOBOI Ta0OpaTOpPUN).

W3yuenune pABuKEeHUS Tella, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O TPSMOM MPOMOPIMOHAIBHON 3aBUCHMOCTU MEXKAY JaJbHOCTBIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO TEa.

N3ydenue nBMKEHUS Tejla MO OKPYXHOCTH C TOCTOSHHOM MO MOMYJIO
CKOPOCTBHIO.

WccnenoBanue 3aBUCMMOCTH TMepuojaa OOpalieHus: KOHMYECKOTO MasTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



[lepeii 3akoH Hprorona. MHepumanbHbie cuctembl otcuéra. [IpuHumn
oTHocutenpHOCTH ['anunes. HenHepuuanbHbie cucTeMbl OTCU€Ta (ONpeEneseHue,
IPUMEDHI).

Macca rena. Cuna. [IpuHuun cynepno3unuu cui.

Bropoi1 3akoH HeroToHa 15151 MarepruaabHONU TOUKHU.

Tpertuit 3axkoH HproTOHA /U1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHHUS. OJKBUBAJICHTHOCTh T'PAaBUTALMOHHON W
VHEPTHON MacCCBhI.

Cuna TsokecTd. 3aBUCHMOCTh YCKOPEHHS CBOOOTHOTO TAJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpaduueckoil mMpoThl. JIBukeHue
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Ttema, nBuxkyiierocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cuila TpEHUS CKOJBXKEHUS U CUJIa TPECHUSA
nokosi. Koaddunment tpenus. Cuiia cONpOTUBIICHUS TpPU JBUKEHUU Tea B
YKUAJIKOCTH WJIM ra3e, €€ 3aBUCHUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKME NPOLECCHI: IMOAIIMITHUKH,
JNBU>KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBr>XeHUs: Te B MHEPIIUATIBHBIX U HEMHEPIMAIbHBIX CUCTEMaX
OTCYETA.

[IpyuHLMIT OTHOCUTEIBLHOCTH.

Kauenne aByx HOWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUYETA.

CpaBHEeHHE  PaBHOJCHUCTBYIOUIEM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPLUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

N3mepenne mace 1o B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U HAJACHUU.

LlenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOEHCTBYIONIEH CUJT TIPU JBUKEHUU OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHHM JBHXKEHHS Opycka Mo
HAKJIOHHOM IUTOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne koddduiinenta TpeHHUs MO BETUYMHE YIIIOBOTO Koddduimenta
3aBucUMOCTHU Frp(N).

WccnenoBanue nBuxeHUs: Opycka MO HAKJIOHHOM IMJIOCKOCTH C NMEPEMEHHBIM
KOA(DUITEHTOM TPEHUSI.

N3yueHne nBrxkeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpHoe Teno. llocTymarensHoe W BpallaTeabHOE IBUKEHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHus. [liedo cumbl
CroxeHue cull, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y cioBus paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3NTMUYHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHUYECKUE MPOLECCH: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnwie pabomol, npaKkmuKym.

HccnenoBanue ycinoBuM paBHOBECUSA TBEPHAOTO TEJIA, HMEIOUIETO OCh
BpAILICHUS.

KonctpynpoBanue KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydenune ycTOM4nBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMAb OITOPBL.

Tema 4. 3axonvl coxpanenus 6 mexaHuke.

Nmnynbc MaTepuanbHON TOYKH, CHCTEMBI MaTEpUaIbHbIX ToUeK. L{eHTp Macc
CHCTEMBI MATEPUAJIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmnynbce cuiibl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

MoMeHT uMIlyJbca MarepuaibHOW TOUKH. [IpencraBieHune o coxpaHEeHHH
MOMEHTAa UMITYJIbCA B IEHTPAIBHBIX MOJISIX.

PaGota cunpl Ha MalloM M Ha KOHEYHOM MepemMeleHuu. ['paduueckoe
IpPEICTaBICHNE PAOOTHI CHIIBI.

MOIIHOCTD CHJIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTrUU MaTepUAIbHON TOYKH.



[loreHnManbHplE W HENOTEHUMAJIbHbIE CWIBL. lloTeHuManbHas JHEPrus.
[ToTeHumanbHas 3HEprust ynpyro neGopmMupoBaHHOW NpykuHbl. [loTeHumanbHas
JHEprus Tena B OJHOPOJHOM TpaBUTALMOHHOM mnoje. lloTreHuumanbHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJHOTO Iapa (BHYTpH U BHeE miapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTEHUMAJIbHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

YpaBHenne bepHymnu Ui UACAIBHOW >KHAKOCTH Kak CJEICTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHu4YecKre yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MNPYXKUHHBIM MHUCTOJET, TUPOCKOI, (UrypHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBUKEHUE.

N3mepeHnne MOIHOCTH CHJIBI.

W3meHeHue sHepruu Tena Mpu COBEPIIEHUN PadOThI.

B3anmHble npeBpallleHUs] KMHETUYECKOM M TMOTEHIMAIbHON BHEPrUil Ipu
JNEUCTBUU Ha TEJIO CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEepruu Mpu CBOOOTHOM MaJCHUHU.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenne ummyiibca Tenna o TOpMO3HOMY ITyTH.

W3mepenue cuibl TSI, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCa IPU YIIPYTOM B3aUMOJECHCTBHH.

N3mepenne KNHETHYECKON YJHEPTHUH TEJIA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUSI MOTEHIIMAIBHON SHEPTrUU MPYKUHBI ¢ pabOTOI CHIIbI
TPEHUS.

Omnpenenenue pabOTHI CHJIBI TPEHHUS TMPH JABUKEHUHM Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MoJgexkyasipaas Gusnka u TEepMOAMHAMMKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOXKEHUS MOJEKYJsIpHO-KUHeTH4Yeckon Teopun (MKT), wux
onbiTHOe oOocHoBanue. Juddy3us. bBpoyHOBCKoe IBIHXKEHHE. XapakTep
JNBW)KCHUS M B3aUMOJCHCTBUS YACTHI] BellecTBa. MoOJEnu CTpOeHus TIas3oB,
KUIKOCTEH M TBEPABIX T€N U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THUX



mozeneil. Macca u pa3mepbl Mosiekyd (atomoB). KonuuecTBO BeliecTBa.
[TocTositHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkana
temmneparyp Llenbcus.

Mogenp uaeanbHOro raza B MOJEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTULIBI
rasza JBHXKYTCSl XaOTUUECKHU U HE B3aUMOJICMCTBYIOT JIPYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knamnelipona. AOcomoTHas
Temriepatypa (mkana temneparyp Kenbsuna). 3akon Jlanbrona. M3omporiecchl B
UJCaTbHOM Ta3e C TIOCTOSHHBIM KOJWUYECTBOM BemlecTBa. | paduyeckoe
IPEICTABICHNUE U30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM UM  CpPEOHEH  KUHETUYECKOW  JHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HACAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBsi3b a0COJIIOTHOM TEMITEPATYPhl TEPMOJIUHAMUYECKOM CUCTEMBI CO CPEeIHEHN
KMHETUYECKOW SHEPTUEl MOCTYNAaTEIbHOIO TEMIOBOIO IBUKEHUS €€ YaCTHII.

TexHudeckue yCTPOWCTBA M TEXHOJIOTHUYECKHUE MPOLIECCHI: TEPMOMETD,
O0apoMeTp, MOJyuYeHHE HAaHOMATEePUaJIOB.

Jemoncmpayuu.

Mogenu ABUKEHHUS YaCTHI] BELIECTBA.

Mopens 6pOyHOBCKOTO ABHKCHHS.

Buzeoposuk ¢ 3anuchio peanbHOro OpOyHOBCKOI'O JBUKEHUS.

Huddy3us KUIKoCTEH.

Mogens onsita llTepHa.

[IpuTskeHre MOJIEKYIL.

Mojenu KpuCcTaUIMYECKUX PEUIETOK.

HabGntonenue u vcciieroBaHuEe U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

UccnenoBanne mnporecca yCTaHOBIEHUS TEIUIOBOTO PAaBHOBECHUS IIPH
TEMJI000MEHE MEXKTY TOpsSYEil U XOJIOAHOW BOJOM.

N3yuenne wu30TepMHUUECKOro Tpolecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3yuyenne n30xopHOro nporuecca.

N3yuenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUWM Jis
TEPMOJIMHAMHUYECKONW cUCTEMbI. BHeIHNMe U BHyTpeHHHE napameTpsl. [lapameTpsl
TEPMOAMHAMHUYECKON CHUCTEMbl KaK CPEIHHUE 3HAYEHHUs BEIMYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHamMuku. (CamMompou3BOJIbHAS — pellakcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopgens uaeanbHOro ra3a B TEPMOJUHAMHUKE — CHUCTEMa YpPaBHEHU:
ypaBHeHre MenpaeneeBa—KiianeiipoHa U BbIpaXXeHUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEINIH: HHU3Kasih KOHIEHTpAlUs YacTHUll, BBICOKHE
TeMreparypbl. BeipaxkeHue il BHyTPEHHEH dHEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBa3zucrarnueckue u HeCTaTUUECKUE MPOLIECCHI.

DneMeHTapHas padota B TepMoauHaMuKe. Beraucienue paboThl 1o rpadguky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  HM3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBeprieHusi pabotel.  KoHBekIus,
TEIIONPOBOJAHOCTD, U3TyUYCHUE.

KomnuectBo Ttemmotel. TemnoémkocTs Tena. YAenbHAas W MOJISIpHAS
TEIJIOEMKOCTH BELIECTBA. YpaBHeHUE Maliepa. YenbHas TeEmioTa CropaHus
torumBa. Pacuér kommuecTBa TEIJIOTHI mpu Teruionepenaude. I[lonarue 006
aguabaTHOM MpoIlecce.

IlepBBlii 3aKOH TepMOAMHAMHUKH. BHyTpeHHssi dHeprusa. Kommdectso
TEIJIOTHl W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  DHepruu
TEPMOANHAMHUYECKON CUCTEMBI.

BTopoil 3akOH TEepMOJAMHAMHKH JIsI PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJJaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKONM CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aguadaTa. AOCONIOTHAs TeMIIeparypa.

Bropoil 3akOH TEpMOAMHAMHMKHA JUISI HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOYKHO NIE€peaTh TEIIOTY OT 00Jiee XOJIOJHOro Tena K 0Oosee HarpeTomy 0e3
komrneHcanuu (Knaysuyc). HeobpatumocTh IpUpPOHBIX MPOIECCOB.

[TpuHmme! nercTBys TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [ukin Kapno.

DKOJOTUYECKUE ACIIEKThI UCIOJIB30BAHUS TEIUIOBBIX JBUTAaTENeh. TeroBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEBL.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJIUIIMOHEP, AW3CJIbHBIA W KapOIOpaTOpPHBINA JBUTAaTENM, MapoBas TypOUHA,
MOJyYEHUE CBEPXHU3KUX TEMIEPATyp, YTHIM3AIUA «TEIJIOBBIX» OTXOJIOB C
UCIOJIb30BAaHUEM TEIJIOBOI0 HACOCA, YTHIIM3AIUS OMOOPTaHUYECKOTO TOTLJIMBA JIs
BBIPAOOTKU «TETIOBOM» U DJIEKTPOIHEPTHUH.

Jlemoncmpayuu.

N3MeneHune TeMiiepatypsl py aqnadaTUuecKoOM pacIiIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHHST BHYTPEHHEH SHEPTHH.

HccnenoBanue agnabaTHOTO mpoLecca.

Komrbrorepabie MOAEIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

WccnenoBanue aanadbaTHOTO mpolecca.

N3ydeHne B3aMMOCBSI3U SHEPIHMM MEXKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUTIEHUS AKUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazogvie nepexoobwl.

[TapooOpazoBanue u kKoHaeHcauus. Vcnapenwe u kuneHwe. Y enbHas
TEIJI0Ta MapooOpa3oBaHU.

HacebllienHble W HeHachllleHHblE mnapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIICHHOTO IMapa OT TEMIIEPATypPbl, UX HE3ABUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JaBICHUS
B JKUJIKOCTH.

BraxxHocTh Bo31yXa. AOCOIOTHASI U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. IlmaBieHne W KpucTau3anusa. YJeldbHas TEIUIOTa IUIABJICHUS.
CyOaumanusi.

Hedopmanuu tBEpaoro tena. Pactsukenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacimmpeHue KUAKOCTEN U TBEPABIX Tel, 00bEMHOE M JIMHEIHOE
pacipenre. AHTApMOHHU3M TEIUIOBBIX KOJI€OaHUN YacTHUIl BEIIECTBA KaK MPUYUHA
TEIJIOBOT'O paCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3Hepruu B (a30BbIX MEPEX0aaAX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KOAPOUIIMEHT MOBEPXHOCTHOTO HATSKCHUS.
Kanmmmuisipusie sBnenus. J[apieHne noa UCKPUBIEHHOW MMOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTpPOWCTBA M  TEXHOJOTMYECKHE MPOLECCHL:  KUAKHE
KpUCTAILTbI, COBPEMEHHbBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHMKEHHOM TaBJICHHMU.

N3mepenne cuibl MOBEPXHOCTHOTO HATSKEHUA.

OnBbITHI C MBUIBHBIMY TJIEHKAMM.

CmaunBaHue.



Kanunnsipasie siBneHus.

Monenu HEHbIOTOHOBCKOM JKMIKOCTH.

CnocoObl U3MEPEHUS BIIAKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buasr nedopmarimii.

Habmonenue manbix nedopmariiuii.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yuyeHne 3aKOHOMEPHOCTEN NCIAPEHUS KUIKOCTEN.

H3mepenue yiebHON TEIIOTHI IUIABJICHUS JIbJA.

N3yyeHne CBONWCTB HACBIIIEHHBIX NIAPOB.

N3mepenne aOCOMOTHOM BIAXKHOCTH BO3/AyXa M OILIEHKAa MAacChl MapoB B
IIOMELIECHHH.

N3mepenne ko3 uiimenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

UccnenoBanne 3aBUCUMOCTH jAeopMmanid  pe3nHOBOro obpasua oT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiekrpoguHaMuKa.

Tema 1. dnekmpuueckoe noe.

OnekTpu3auuss Ten U €€ MPOSBICHUS. JJNEKTpUUYECKuil 3apsan. JlBa Buua
JJIEKTPUYECKUX 3apsafaoB. [IpOoBOAHWKM, IUAIEKTPUKH U ITOJIYHPOBOIHUKHU.
DIJIEMEHTApHBIN JJNEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS AICKTPUUYECKOTO
3apsja.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuyeckoe nojie. Ero geiictBre Ha 3JIEKTPUUYECKHUE 3aPSIbI.

HanpsbxkénHocts  anextpudeckoro  nosist.  IIpoOHeiid  3apsna.  Jlunuwm
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1os. OQHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHass SHeprus 3apsga B IJIEKTPOCTaTUYECKOM IOJIE.
[ToreHnman anekTpocTaTndeckoro noiist. CBsi3b HANPSKEHHOCTH TOJISI U PA3HOCTH
NOTEHIIMANIOB JUISL AJIEKTPOCTATUYECKOTO TMoJyisi (Kak OJHOPOAHOIO, TakK M
HEOJAHOPOIHOTO).

[IpuHUKND Cynepno3unyu JIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apspkeHHOUM cdepbl. [lome
PAaBHOMEPHO 3apssKEHHOro mo 00béMy 1apa. Ilosme paBHOMEpPHO 3apsKEHHOM
OeckOHEYHOW TUIOCKOCTU. KapTuHbl NUHUN HAOpsHDKEHHOCTH JTHX TIOJIeH U
SKBUINOTEHIHATBHBIX TOBEPXHOCTEM.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMBAEeKTpUKHU B DJEKTPOCTATUYECKOM ToJe. JusnexTpudeckast
IIPOHUILIAEMOCTh BEILIECTBA.



Konpaencarop. DneKTpoEMKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHEHNE KOHAEHCATOPOB. [locmenoBarenbHOE COEqUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBrKEeHME 3apsHKEHHOW YaCTUIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: DIIEKTPOCKOIL,
ANEKTPOMETP, DIIEKTPOCTATUYECKasi 3allliTa, 3a3eMJICHHE dJIEKTPONpPHUOOpOB,
KOHJIeHCaTOphI, reHeparop Ban ae ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII IEUCTBUS AIIEKTPOMETPA.

DIIEKTPUYECKOE T0JI€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsHKEHHBIX IJIACTHH.

Mopens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOJHUKY B 3JIEKTPUUECKOM TIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

Y CTpOUCTBO 1 ICVCTBHE KOHIEHCATOPA ITOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIs 3apsyKEHHOT0 KOHJIEHCATOopa.

3apsiiKa U pa3psiKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKmuKym.

OueHka cuJ1 B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGmronenue npeBpalieHust 3HEpruy 3apsHKEHHOTO KOHJEHCATOpa B SHEPTHIO
W3JIy4YE€HUSI CBETOAUOA.

N3yueHne npoTekaHus TOKa B IIEMU, COJICPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampsKEeHUs ) npu
MOCJIETOBATENLHOM COCIMHEHNU KOHJIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuuna toka. [TocTosIHHBIH TOK.

VYcioBusl CymecTBOBAHUSL MOCTOSHHOTO AJIEKTPUYECKOr0 TOKa. McTouHMKH
toka. Hanpsioxenune U u 3J1C &.

3akoH OMa JJ1s yyacTKa LenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBIICHUS
OJHOPOJHOTO MPOBOAHMKA OT €ro JUIMHBI WU IUIOMAAXM IMONEPEYHOrO CEYECHUS.
VY 1enpHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COECIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbBIX dnekTpudeckux meneil. [Ipasmma Kupxroda.



Pabora snekrpuueckoro Toka. 3akoH [[xoynsa—JIeHia.

MOIIHOCTh ANEKTPUYECKOTO TOKa. TemioBass MOIIHOCTb, BbIIAEIsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOM Ienmu. MOIMHOCTh MCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu mocTOSSHHOT'O TOKA.

TexHuyeckue YyCTpOMCTBA W TEXHOJOTMYECKHWE IPOILECCHl: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3MepeHne cuiibl TOKA U HATIPSKEHMUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUs IS PE3UCTOpa,
JIaMITbl HaKaJIWUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COMPOTUBIICHUS MUIMHIAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIA/IN MTOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenue 3/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COIPOTUBIICHHUS.

Crioco6bl coemMHEeHNsI ICTOYHUKOB Toka, DJ[C Garapei.

HccnegoBanue pasHOCTH MOTEHLMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Uccnenoanne cMEMIaHHOTO COEIMHEHUS! PE3UCTOPOB.

N3MepeHne yenpHOro COnpoTUBIECHUSI TPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHHUS.

VYBenuueHue npejesna u3MepeHus amnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C u BHYTPEHHETO COIPOTUBIIEHUS HCTOYHNKA TOKA.

Uccnenosanne 3aBucumoctu DJ[C rampBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHHH.

Uccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH HCTOYHHKA TOKa
OT CHUJIBbI TOKA B IIEIIH.

Hccnenoanue 3aBUCMMOCTY MOJIE3HONM MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpedax.

DNeKTpUYeCKasi MPOBOJUMOCTb  Pa3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTH COINPOTUBIICHHUS METAIOB OT
Temrneparypbl. CBEpXIIPOBOJUMOCTb.



DIIEKTpUYECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBoIHUKH. CoOcTBeHHas " MIPUMECHAS MPOBOAUMOCTH
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lonynpoBoAHMKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B BJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes 175 ANEKTPOIH3a.

DIJIEKTpUYECKHl TOK B raszax. CaMOCTOSTEIbHBIM M HECAMOCTOSTEIbHBIN
pazpsia. PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Lazma.

TexHuueckue yCTpPOWCTBa M NPAKTUUECKOE MPUMEHEHHUE: Tra30pa3psiiHbIe
JaMIbl, JJIEKTPOHHO-IIy4eBasi TpyOKa, MOIYIMPOBOJHUKOBBIC TMPUOOPHI: JTUOI,
TpaH3UCTOp, (HOTOAMONA, CBETOAUOM, TajdbBaHWKa, padUHUPOBAHHE MEJH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCThH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

CpaBHEeHUE MPOBOAUMOCTH METAIJIOB U MOJIYITPOBOIHUKOB.

OIHOCTOPOHHSS MPOBOIMMOCTD JIUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

Habmonenue anexTposusa.

N3mepenune 3apsaia 0JHOBAJIEHTHOTO MOHA.

HUccnenoBanne  3aBUCMMOCTH  CONPOTHBJIEHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTue BOJIBT-aMIIEPHON XapaKTEPUCTUKU JTUOJA.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3mMepeHus: PU3NUeCKuX BEIUYUH C HUCIOJIb30BAHUEM aHAJIOTOBBIX
U UUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEIBHBIC TTOTPEITHOCTA M3MEPECHU (PU3NUECKUX BEITUYHH.
Onenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrEe KOCBEHHBIX HU3MEPEHHHM, HCCJIEIOBAaHUM  3aBUCUMOCTEU
bu3nUecKkux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX TUMoTe3 (BBIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasienax «YUYEHHYECKUW  SKCHEPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

WN3yuenne «kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUuKH, OUOJIOTUM, XUMHUH, TeOTpaPuu U TEXHOJIOTUH.

Mescnpeomemmnole noHaAmMuUs, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, HAy4YHBIA (PakT, TUMOTe3a, (PU3MUYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHIL, ITU(pOBas 1adopaTopus.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHUM. JluHelHas QyHKIMS,
napabosna, runepbosna, ux rpaduku u cBoiicrBa. Tpuronomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 UX MPOEKIMU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe ABMXKEHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHHME OKpY)KAIOIIEH Cpelbl,
yTUIU3alusg OMOOPraHMYeCKOro TOIUIMBA Ui BBIPAaOOTKH «TEIUIOBOM» U
ANEKTPOIHEPIHH, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJIEHUS B IPUPOJE,
ANEKTPUYECKUE SIBJIICHUS B JKUBOU MPUPOJE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIYyYEHUE HaHOMAaTepHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPJBIX TEN, KUIKOCTEH U Ira3oB, JKUJIKHE KPUCTAILIBL, 3JEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs TUCCOLMAIIUS, TaJbBAHUKA, JJICKTPOHHAS
MUKPOCKOIHS.

TI'eozpagpusa: BnaxuoCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKUE IBUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOrO U IKUIKOTO TPEHHS B TEXHUKE, CTATHYECKUE KOHCTPYKUIUU
(KpOHIUTEHH, pemeTyarble KOHCTPYKLMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHECHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M APYTrHUE), ABUTATE]Ib BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIy4YEHUSI COBPEMEHHBIX MAaTepHaJioB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JaMIIbl, TOJIYITPOBOJHUKOBBIE TPUOOPHI, ralbBaHUKA.

11 KJIACC

Pa3znen 4. JiekTrpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe MOCTOSIHHBIX MarHMTOB W MNPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bekrop MarmuTHOM uHAYKUMH. [IpuHOMn cyneprno3uuuu
MAarHUTHBIX NOJEU. JINHUY MarHUTHOW UHIYKLHU.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSMOIO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amrepa, e€ HalpaBJICHHE U MOIYJIb.

Cuna JlopeHnua, e€ HanpaBiIeCHUE U MOJYJb. J{BUKEHHUE 3apPSKEHHON YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarnautHOe noJie B Beuectse. DeppoMarHeTuky, napa- u JMaMarHeTUKU.



TexHuueckue YCTpOfICTBa N TCXHOJOIMYCCKUC IIPOLOCCChI: IIPHUMCHCHHUC

MTOCTOSTHHBIX MAarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTEIIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna  nuHMM  WMHOYKOMM  MAarHUTHOTO  MOJs  TOJIOCOBOTO U
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuit MarHuTHOM MHAYKITUH OIS JUIMHHOTO TIPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJIHUKA, KATYIIKH C TOKOM.

BzaumMopelnicTBre AByX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[encrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaGmronenue aBmxeHus Mydyka 3JIEKTPOHOB B MAaTHUTHOM TIOJIE.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanne MarHuTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue nericTBUsI HOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuibl Ammepa.

N3ydeHune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenrne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomacHumnan UHOYKYUAL.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
uaaykiuu. OJIC uHAyKIMU. 3aKoH SJIEKTpOMarHUTHOM wuHAYKuuu Dapanes.
Buxpesoe anexrpudeckoe none. Toku Pyxo.

OJIC wHAyKUUM B TPOBOJHMKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBwuiio Jlenua.

NunyktuBHocth. Karymika WHAYKTUBHOCTH B IEMHM TOCTOSTHHOTO TOKA.
Asnenne camonnaykunu. IJ1C caMOMHIYKIUU.

DHEprust MAarHUTHOTO TOJIS1 KATYILKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHU4YeCcKrue YCTPOWCTBA U TEXHOJOTMYECKUE MPOLECChl: HUHIAYKIIMOHHAS
1I€Yb, COJICHOU], 3alIUTa OT 3JIEKTPU3ALUU TEJl MPU JABUKEHUU B MArHUTHOM IOJIE
3emiu.

Jlemoncmpayuu.

Habmronenue siBleHMs 2JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHIAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBwuiio Jlenua.

[Tanenue marauTa B aJIFlOMUHUEBOM (MEeIHOM) TpyOeE.

SBneHne caMOMHAYKIIUU.

Uccnenosanne 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTU U3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Onpenenenre UHAYKIIUU BUXPEBOTO MAarHUTHOT'O TTOJISI.

Uccnenosanue siBICHUS] CAMOUHTYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3gea 5. KoJsie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBoOOAHBIE KOJIEOAHNUS.

INapmonnueckue konebanus. KnHemarnueckoe M JIMHAMHUYECKOE ONHUCAHUE.
DHepreTU4ecKkoe oNnucaHue (3aKOH COXPAHEHHUS MEXaHWYeCKOH sHepruu). BriBon
JTMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKHX KOJIOAHUM M3 UX HSHEPreTUYECKOTo U
KMHEMAaTUYECKOTO OMUCAHUSI.

Amvmutyaa u ¢asza koneOanuil. CBA3b aMIUIMTYIbl KOJEOAHUI HMCXOIHOMU
BEJIMYMHBI C aMIUTUTYy/IaMU KOJIeOaHH €€ CKOPOCTH B YCKOPEHUSI.

[lepuon u wyactora komeOanuii. [lepmonm Mmaybix CBOOOJHBIX KoJieOaHUM
MareMaTu4eckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux KojebaHusX. BoiHykaeHHble koiaebanus. Pesonanc.
Pe3onancHas kpuBasd. BrnusHue 3aryxaHus Ha BHJ PE30HAHCHOM KpHBOM.
ABTOKOIE0aHUS.

TexHuyeckue yCcTpoMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauesu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuce KonedaTeaTbHOrO ABUKECHHUS.

Halntonenue He3aBUCMMOCTH MEpUOJIa MabIX KOJI€OAaHUN Ipy3a HA HUTH OT
aAMILTATYBI.

HccnenoBanue 3aTyXammux KoiaeOaHii U 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBIECHHUS.

UccnenoBanne konebaHuii rpy3a Ha MAaCCUBHOM TIPY)KHUHE C IIEJIbIO
dbopMupoBaHUs MPEACTaBICHUIN 00 UACATBHON MOJIENN MPY>KUHHOTO MasITHUKA.

3aKOH COXpaHEHUS SHEPTUU MPHU KOoJeOaHUsIX Ipy3a Ha MPYKUHE.

Uccnenosanue BEIHYXICHHBIX KOJIEOAHUIA.

HaGntonenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3mepenue mnepruona CBOOOJHBIX KOJIEOAHUI HHUTSIHOTO W MPYXUHHOTO
MasiTHUKOB.

N3yueHune 3aKk0OHOB JIBH>KEHHUSI TeJla B X0J1€ KOJIeOaHUi Ha yIpyroMm MojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Ipeo6pa3oBanue FHEPTUH B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXalOIMUX KOJECOAHUIA.

HccnenoBanue BhIHYKIECHHBIX KOJIECOAHUM.

Tema 2. dnekmpomazHumnsle KOAeOAHUA.

Konebartenbupiii KOHTYp. CBOOOJHBIE JJICKTPOMATHUTHBIE KOJeOaHUS B
uaeanbHOM KoisiebaTeabHOM KoHType. Popmyrna Tomcona. CBs3b aMILIUTYIbI
3apsija KOHJEHcaTopa ¢ aMIUIMTYAO0M CHIIbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYE.

3aryxatomme AIEKTPOMAarHUTHBIE KoJIeOaHusl. BriHyX/1€eHHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemeHHBII TOK. MOIIHOCTP IEPEMEHHOIO TOKAa. AMIUIUTYAHOE W
JeCTByIOIIeEe 3HAUEHHWE CHJIbI TOKAa W HANpsOKEHUS MpH pasiaudHoil dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconianbHbId NIEPEMEHHBIA TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
MHIYKTUBHOCTH B LI€NM CUHYCOMJAJIBHOIO IIEPEMEHHOIO TOKA. PEe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneanbublii  Tpancpopmarop. IlpomsBoactBo, mepenada u morpedieHue
3JIEKTPUYECKON DHEPIHUU.

OKOJIOTMYECKHE PHUCKM IIpU IPOU3BOACTBE 3JeKTpo3Hepru. KymbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: JJIEKTPUYECKUAN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIIepeay.

Jemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOIEOaHusI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuinorpamMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMArHUTHBIX KOJICOAHUH.

Mopenb 3IeKTPOMarHuTHOIO TeHepaTopa.

BbIHYyKI€HHBIE CUHYCOM1aIbHbIE KOJICOaHUSL.

Pe3ucrtop, KaTymka MHAYKTUBHOCTH W KOHJEHCATOP B LIENM IEPEMEHHOTO
TOKA.

Pe3onanc mnpu mMoCIENOBATENBHOM COEAWMHEHWH PE3UCTOPA, KAaTyLIKH
UHJYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiCTBO M IPUHITUTT ACUCTBUS TpaHCPopMaTopa.



Mopeinb TUHUY AJIEKTPOIIEPENAUN.

Yuenuueckuii skcnepumenm, nabopamopnwie padbomol, npaKkmukKym.

N3yuenue Tpanchopmaropa.

HccenenoBaHue NMEpEMEHHOIO TOKA 4Yepe3 IOCIEN0BAaTEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habntonenue 351eKTpoMarHuTHOrO pe30HaHcA.

NccnenoBanue pabOThl MCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaHUNHbLE G0JIHbI.

MexaHudeckue BOJIHBI, YCIOBUS HX pacnpocTpaHeHus. Ilomepeunbie u
OpOJ0JIbHBIE BOJNHBL llepron, CKOpOCTh pacnpoCTpaHEHHs W JJMHA BOJHBL
CBolicTBa MEXaHMYECKMX BOJIH: OTpa)X€HHE, IpeJoMIICHUE, MHTephEepeHUUs U
nudpaxims.

3Byk. CxopocTb 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IlyMoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

ONEeKTPOMarHUTHBIEC BOJIHBL. Y CIIOBHS U3JIyYEHHUs DJIEKTPOMArHUTHBIX BOJIH.
B3auMuas opueHTanus BEKTOPOB B AJIEKTPOMArHuTHOW BOJIHE.

CBolicTBa  3JEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEIOMIICHUE,
noJigspu3anus, uHrepdepeHuns u Iuppaxuus.

[IIkana 3JIEeKTPOMarHUTHHIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMDBI paTuOCBA3K U TeeBUuAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPELBI.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajap, paJuolnpuéMHIK, TeJIeBU30p, aHTeHHa, Teiedon, CBU-neusp,
yJIBTPa3ByKOBasl JUArHOCTUKA B TEXHUKE U MEIHUIIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPAHEHUE MOMIEPEUHBIX U MPOAO0IbHBIX BOJIH.

Koneburomeecs Tesio Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HabumronieHue oTpakeHus U NpeIoMIEHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHnm U AUPpakiiui MEXaHUUYECKUX BOJIH.

AKyCTUYECKHM PE30OHAHC.

CBoiicTBa ynabpTpa3ByKa U €ro IpUMEHEHHE.

HaGuronieHue cBsI3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOU KojeOaHuH.

HccnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX — BOJIH: OTPAKEHHUE,
npesioMJIeHue, Noaspu3auus, Audpakuus, nHTephepeHIus.

Oo6napy>xeHue HHPPAKPACHOr0 U yJIbTPapuOIETOBOIO U3TyUEHUI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeEHOE pacpOCTpaHEHHUE CBETAa B OJHOPOAHOM cpene. JIyu csera.
To4eyHbIN ICTOUYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
iockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN TTOKA3aTelNb
npenomiieHusl. OTHOCUTENBHBIN MTOKa3aTeb npesioMieHus. [IocTOSHCTBO 4acTOThI
CBETA M COOTHOILICHHWE JUIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOTO CBETA
yepes Tpa”Hully pasjielia AByX ONTHYECKUX CpeN.

Xon nydeit B mpusme. [ucnepcusi cBera. CIOXHBIM COCTaB OEIOr0 CBETA.
[Ber.

[TonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbI yroa MmoJHOrO BHYTPEHHETO
OTpaXCHMUS.

ColOuparommie W paccewBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTOsTHUE W ONTHYECKash CUjla TOHKOM JHMH3bl. 3aBHCHUMOCTH (POKYCHOIO
paccTosiHUSl TOHKOM cepruuecKkoil JIMH3bI OT €€ T€OMETPUM M OTHOCUTEIBHOIO
IIoKa3aTess MpeIOMIICHUS.

dopMmyia TOHKOM JIUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

Xon Jyya, NMPOWEANIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontudeckoir ocu. Iloctpoenne wu300paxkeHUH TOUYKM U OTpe3Ka MpsSMOMl B
coOUparoIIrX ¥ pacCeUBAIONINX JTUH3AX U UX CUCTEMaX.

Ontuyeckue mpubopsl. Paspematromas crocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBusi HaOMOIEHUST MAaKCUMyMOB W MHHHUMYMOB B HHTEp(hEpEHIIMOHHOM
KapTUHE OT [JIByX KOTEPEHTHBIX HWCTOYHHUKOB. [Ipumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUE HaOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB I[P NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHn4eckue YCTpPOWCTBA M TEXHOJOIMYECKHE IIPOLECChl: OYKH, JIyIia,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIHOHHBIN amnmapar, MNpOCBETIECHUE
OTITUKH, BOJIOKOHHAs! ONTHKA, TU(PPaKIIMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanue npeaoMIeHUs CBETA.

Habmronenue noiHOro BHyTpeHHEro oTpaxeHnus. Mojiesib CBETOBOIA.

HUccnegoBanne xoma CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPaLICIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300pakeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenue nunrepdepeHinu ceera.

HaGnronenue 11BeTOB TOHKUX TIEHOK.

HaGmronenue nudpaxiuum ceera.

N3yuenune nuppakinoOHHON pEeIETKY.

HaGntonenue nudpakiinoHHOTO CeKTpa.

Habmronenue nqucnepcuu cBeTa.

Habmronenue nonsipuzaiivu CBETa.

[IpumeHeHre noaspouIOB JIJis U3yUYCHUS] MEXaHUUECKUX HaMPSIKEHUM.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3MepeHne nokazaress mpeoMJIEHUs CTEKIIA.

Uccnenosanue 3aBUCUMOCTH (POKYCHOT'O pPAcCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUIKUX JIHH3).

N3mepenne pokycCHOro pacCTOSIHUS pacCeUBAIONIUX JIUH3.

[Tonyuenue n300pa’keHUs B CUCTEME U3 TUIOCKOTO 3epKaja U JTUH3HI.

[Tonydenune n3o0paxxeHus: B CUCTEME U3 ABYX JIUH3.

KonctpynpoBanue Te1ecKONMMYeCKUX CUCTEM.

HabGmonenue nudpaximu, THTEPPEPEHIINH U MOISPU3AIMU CBETA.

N3ydenue nonsipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

Nzyuenne naTepdepeHITNN JIA3EpPHOTO U3TYICHHS Ha IBYX IIEIISX.

Habmonenue aucnepcun.

HaGntonenue u uccnenoBanue AMGpakimOHHOTO CIEKTpa.

H3mepenune 1IMHBI CBETOBOM BOJIHBI.

[Tonydenue crnekTpa WU3IyYEHUs] CBETOJIMOJA MPU MOMOIIU AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OCHOBBI CIeNIHAIBbHOI TEOPHUH OTHOCHTEIHLHOCTH.

['pannnpl NpUMEHHMOCTM  KJIAacCMYeCKOM  MexaHuku.  [loctynarsl
CIIEIIUAIIBHON TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  uMHTepBajid. lIpeoOpazoBanus Jlopenia.
VYcnoBue npuuUHHOCTH. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJIeHUE
BPEMEHU U COKPAILICHUE JJINHBI.

DHEprust U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBsi3p Macchl C HEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbL. DHEPTHUS
ITOKOSI.



TexHuyeckue yCTpOHMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEH 3aPSXKEHHBIX YaCTHII.

VYyeHnveckuil 3KCIIEpUMEHT, J1a00paTOpHbIE PaOOTHI, MPAKTHKYM.

Onpenenenne uWMMyJibca W JHEPTUM  PENSTUBUCTCKUX YacTull (1O
doTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanTtoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemioBoe M3IydeHHE (M3IydeHHE aOCOJMIOTHO YE€pPHOIO Teja).
3akoH cmemenust Buna. 'unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPTUS U UMITYJIBC (DOTOHA.

®dotoaddext. OnbiThl A. I'. CroneroBa. 3akoHbl potorddekra. YpaBHeHHE
Oiinmrerina st pororddexra. «Kpacnas rpanuna» gporosddexra.

JlaBnenue cBeta (B 4YAacCTHOCTH, JaBlieHME CBeTa Ha abCOJIOTHO
MOTJIONIAONIYI0 U aOCOJIIOTHO OTpaXkarouryro moBepxHOCTh). OmbiTel 1. H.
JleOenena.

Bonnosslie cBolicTBa yactull. Bonnsl ne bpouna. {nuHa BoaHbl ne bpoiinis u
pa3Mepbl 00JacTH JOKalnM3aluuu JBWXKyIIeics uactunbl. KopmyckynsipHo-
BOJIHOBOM Jyanu3M. J{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOIIEHUS HEONMpPeaeTEHHOCTEH
I'etizenoepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETD,
dotosnemeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

NccnenoBanue 3akoHOB BHeNIHETo (poToaddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBJIEHUSA  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Cseromuon.

Conneunas Oarapest.

Yuenuueckuii 3xcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanue Goropesnucropa.

N3mepenune nocrosaHoi [lnanka Ha ocHOBe ucciienoBanus Gororddexra.

Hccnenoanmne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOANO]T OT HAIIPSYKEHUS.

Tema 2. @usuxka amoma.

OnbITEl IO HCCIEIOBAaHUIO CTpOeHUsI aroma. [lnaHerapHas mojenb aroma
Pesepdopna.

[Toctynater bopa. M3nydenue u nornomnieHue GoTOHOB MpU MEPEX0Jie aToMa
C OJHOT'O YPOBHS SHEPrUHU HA APYTOM.



Bunsl ciektpoB. CiekTp ypOBHEH 3HEPTUHM aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYKJICHHOE M3JydYeHHUE cBeTa. Jlasep.

TexHn4ecknue yCTpONCTBA M TEXHOJOTHMYECKUE IMPOLECCHI: CIEKTPaTbHbBIN
aHanu3 (CIEKTPOCKOI), Ta3ep, KBAaHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mogens onwita Pezepdopa.

Habmonenue nuHeRyaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CYETUYMKA HOHU3UPYIOIINX YACTHULL.

Onpenenenre JIMHBI BOJHBI JA3€PHOTO U3ITyUEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

Habmronenue nuHeRyaToro crekTpa.

UccnenoBanue cnekTpa paspeKEeHHOr0 aTOMapHOTO BOAOPOAA U U3MEPEHUE
noctossHHON PunOepra.

Tema 3. Dusuka amomuozo A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio saapa. M30Tormsl.

PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH paJAMOaKTUBHOTO pacmaja. PaauoakTUBHBIE HM30TONBI B IPUPOAE.
CBoiicTBa MOHMU3UPYIOLIETO HM3Ty4YeHUs. BlMsHuE paguoakTUBHOCTH Ha YKUBbBIC
opranu3Mbl. EcTrecTBeHHbI (OH n3inyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B saape. SAnepHbie cuiibl. Jledext macchl sipa.

SAnepurie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipodiemsl
yOpaBIsieMOro TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHUE AaCHEKThl Pa3BUTHUSA
SAIEPHON DHEPIETUKH.

MeTtoabl perucTpaiuy U UCCIAEIOBAHUS SJIEMEHTAPHBIX YACTHII.

OyHAaMEHTAJIbHbIE B3aUMOJCUCTBUA. bapHOHBL, ME30HBI U JICNITOHBHI.
[IpencraBnenune o CtangaptHoi Moaenu. KBapk-TiirooHHAs MOJIENb aJpOHOB.

O®usuka 3a npegenamu CTaHmapTHOW Monenu. TéMmHas Marepusi U TEMHas
SHEPIus.

EnuncTBO dusnueckoii KapTUHBI MUpA.

TexHn4eckre yCcTporCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunbcoHa, saepHbId  peakTop, TEPMOSACPHBIA peakTop, aroMHas Oomba,
MarHUTHO-PE30HaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue painoakTUBHOIO (POHA € MCIIOJIb30BAHUEM J03UMETPA.

N3yuenue nornoiieHust 0eTa-4acTHl] aAIFOMUHUEM.

Pa3znen 8. JjieMeHTBI aCTPOHOMHUM U aCTPOPU3UKM.



DTarnbl pa3BUTHS aCTpoHOMUH. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuu. I[IpuMeHMMOCTh 3aKOHOB (UBUKH JJI8 OOBSICHEHUS TMPUPOIBI
KOCMHYECKHUX OOBEKTOB.

MeTtoabpl acTpOHOMUUYECKHX HccheqoBaHul. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIBI, PAAHOTEIIECKOIIbI, BHEaTMOC(EepHas aCTPOHOMHMSI.

Bupn 3Bé3gHoro Heba. Co3Be3qusi, spKkuMe 3BE3IbI, IUIAHETHI, UX BHUJIUMOE
JIBMDKCHHE.

ConHeuHas cucTeMma.

Comnnne. ConHevHas akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMmMa «CIEKTpaabHbINA KJIacC —
CBETUMOCTBY». 3BE31bI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUISI 3BE3]l TJIABHOM MOCJEIOBATEIBLHOCTH. BHYTpeHHEe CTpoeHue
3B&3/1. COBpEeMEHHBIE MPEICTABICHUSI O MPOUCXOXKACHUU U 3BOJtonMKU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Muineunsiii I[Iyte — Hama I'anmaktuka. Ilomoxenune m aBwkeHue CoyHIA B
lNanaktuke. Tunsl ranakruk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE U3ITyUEHHUE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeénnsie npobsieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

Habmonenust 3BE3mHOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HMCIOJIH30BAHUEM
KOMITHIOTEPHBIX TPUJIOKECHHUHN ISl ONPEICIICHUS TTOJI0KESHUS HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3ausi CeBEepHOro moJIylmiapusi U sipKue
3BE3/IbI.

Habmonenuss B Teneckon JIyHBI, TIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUH.

Du3nYeCKUl NPaKTUKYM.

CnocoObl u3MepeHus: PU3NUECKUX BEIUYUH C HUCIOJb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPHUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPECHUHN (DM3UYCCKUX BEIIMYHH.
Ouenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrEe KOCBEHHBIX HU3MEPEHUH, HCCICIOBAaHUN  3aBUCUMOCTEHN
du3nueckux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX THUMOTE3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paszaenax «YUYEHUUYECKHHA  SKCIIEPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

O6o0maoiee MOBTOPEHUE.



O060011eHre U cUCTeMaTU3alus COACpKaHUsl pa3aeNnoB Kypca «MexaHuKay,
«MonekynsipHasi pu3rMKa U TEPMOAMHAMUKAY», « JIEKTpoAuHaMuKay, «Konedbanus
U BOJHBDY, «OCHOBBI CIEHHAJIBHOW TEOPUHM OTHOCHUTENBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI ACTPOHOMHH U aCTPOPUZUKIY.

Ponp Qusukn u acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEI0BEKa, pOJib U MECTO (PUBUKHU
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOW KapTUHE MUpPA, 3HAUCHUE OIKUCATEIIbHOM,
CUCTEMATU3HPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKON  (PYHKIUIH
busngeckoit Teopuu, posib (U3NIECKON Teopur B GOPMUPOBAHUU MPEIACTABICHUI
0 (U3MYECKOW KapTHHE MUpa, MECTO (PU3NYECKOM KapTUHBI MUpa B OOILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHUN O IPUPOJIE.

MeKnpeaMeTHbIEe CBS3H.

N3yuenne Kypca ¢usuku yrayOnéHHoro ypoBHa B 11 kjacce
OCYILECTBIISIETCA C YUYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSA3EM C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€OrpaPUu U TEXHOIOTHH.

Mesicnpeomemmuoie NOHAMUSA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
NO3HaHUA: SIBICHUE, HAYYHBIA (akT, TUIore3a, (pU3NYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HW3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1a00paTopusl.

Mamemamuka: pelieHUE CHUCTEMBl YypaBHEHUW. TpUTOHOMETpUYECKUE
(YyHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPHI M MX MPOEKIMH HAa OCH KOOPIAWHAT, CIOKEHHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX GyHKIUNA. [Ipu3Haku 1OmMOOMS TPEYroJbHUKOB,
oTpezesieHue IIIOIAH MIIOCKUX (uryp u oobEma Te.

buonozus: >nekTpuyeckue SBICHUS B JKUBOM MpUPOLE, KoJeOaTEIbHbIE
JNBW)KCHUS B JKUBOW TPUPOAE, OHKOJOTHUYECKUE PHUCKU TMpU TPOU3BOACTBE
ANEKTPO’HEPIHH, DJIEKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAOWIEH  Cpemsl,
yJIbTPA3BYKOBasg JUAarHOCTUKA B MEIWLMHE, ONTHUYECKUE SBICHUS B KUBOU
IPUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTALUIMYECKAs CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPAIbHBIN
aHams.

I'eocpaghun: marHuTHplE mNONIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX DY,
dboToCchEMKA 3€eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMArHuTOB,
ANEKTpoJABHUraTelb SKoOH, TeHepaTop MEPEMEHHOrO0 TOKAa, MHIAYKIMOHHAsS I€Yb,
JMHUN 3JIEKTpoNepenad, dJEKTPOABUTaTElNb, paaap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBYU-meub, ynapTpa3ByKoBas JUArHOCTUKA B TEXHHKE,



IPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHHKH, ICPHAst SJHEPTEeTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI I10 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMUHOCTHBLIE
PE3VYJIBTATDHI

JIMUHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE PpPe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «Duznka»
JIOJIKHBI OTpa)XaTh TOTOBHOCTh U CIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOM BHYTPCHHEH TO3WIHMEH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITa U OMBITA JEATEIIBHOCTH B MPOLIECCE PEATU3ALNUNA OCHOBHBIX HAIPABICHUN
BOCIIUTATEJIbHON JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOr0 BOCTIMTAHUSA:

e CchOPMUPOBAHHOCTb  TPAXKIAHCKOM  TO3ULMM  OOYyYaloIIerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0 OOIIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYCIIOBEUECCKUX TyMAaHUCTUYCCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOIIlecTBa, Y4YacTBOBaTb B CaMOYIIpaBJIE€HUU B 00pa3oBaTEILHOM
OpraHu3alluy;

e YMEHHE B3aUMOJICCTBOBATH C  COLUMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKUIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU W BOJIOHTEPCKOM JIESITEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUICKOU rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOUIEHHWE K TOCYJapPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIIE B ICSATEIIBHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOrO Oy ayIIETO.

3CTETUYECKOr0 BOCTIMTAHUSA:

e DOCTETHYECKOE OTHONIEHHWE K MHPY, BKJIIOYas OSCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO GU3MUECKON HAyKE.

TPYAOBOI0 BOCIIUTAHUA:



HHTEpPEC K pa3audHbIM chepam nmpodhecCHoHANBHON ACATEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (QU3WKOM W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBINA BbIOOP OyayIiel npodeccuu U peann3oBbIBaTh COOCTBEHHbBIE
>KH3HEHHBIE IIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu GU3MKN HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOIrHIE€CKOIro BOCliuTaHus .

C(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIHHOIO
XapakTepa dKOJOTHYEeCKUX MpooIieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYKAIOIIECH cpele Ha
OCHOBE 3HaHUS 1IeJIeil yCTONYMBOrO pa3BUTHUS YEIIOBEUECTBA;

pacIIMpEeHNE ONbITa JEATEIBHOCTH SKOJIOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3UKE.

HMEHHOCTH HAYYHOI'0 MO3HAHMUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HaHWE LEHHOCTH HAy4YHOH JEeSATENbHOCTH, FOTOBHOCTH B IPOLIECCE
U3y4YeHUsT (PU3UKU OCYILECTBISATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornueckue a1ecTBUs:

CaMOCTOSITENFHO  (OPMYIHMPOBATh M aKTyaJU3UpoOBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh LENN NESITEIbHOCTH, 3aJaBaTh NMapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUsI MPOOJIEMBbI ¢ YYETOM aHAIIM3a UMEIOIIHUXCS
MaTepUaJbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIIBHOCTb, OLEHHUBAaTh COOTBETCTBUE
PE3YIBTATOB LIENSIM, OLICHUBATH PUCKHU NOCIEACTBUN IEATEIIBHOCTH;
KOOPJIMHUPOBAaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PpEATbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCICTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE MIPH PELLIEHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciienoBarejbcKue 1eCTBUA.

BJIAJCTh HAy4YHOU TEPMHUHOJIOTMEHN, KIFOUEBBIMU IOHATHSAMHU U METOAAMM
(U3NYECKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4EOHO-MCCIIEIOBATEILCKOM W MPOCKTHOMN
NEATETLHOCTH B 00JAacCTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB pelieHus 3amad  (PU3HIECKOTro
COJIEpKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIAJCTh BHUJAMHU JICATEIBHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNH, PeOOPa30BaAHUIO U MPUMEHEHHIO B PAa3JIMYHBIX YUECOHBIX
CUTyalMsIX, B TOM YHCJIC MPU CO3JaHUM YYCOHBIX IPOCKTOB B 00JIACTH
busuky;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apPryMEHTHI IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHH, 3a/aBaTh MapaMeTpbl U KPUTEPUH
pEIICHMUS;

aHANMM3UPOBATh TIOJYYCHHBIC B XOJIC PEIICHUS 3a]addl Pe3yJbTaThl,
KPUTHYECKA OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3alaud B 0Opa3oBaTEILHOM
NEATEILHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3HKH;

JaBaTh OIIEHKY HOBBIM CUTYAIHsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;
yMETh TEPEHOCUTh 3HAHHWS 10 (U3WKE B MPAKTHYECKYIO 00JacTh
KU3ZHEIESITeIbHOCTH;

YMETh WHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIC UJICH, MPE/IaraTh OpUTHHAIBHBIC ITOIXO0bI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ nundopmanueii:

BJIAJICTh HABBIKAMH TOJy4eHUs] WHGOpMAHK (HU3HIECKOTO COJMCPKAHUS
W3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBISATH IOUCK,
aHaJIM3, CUCTEMATHU3AIMI0 M WHTEPHpPETAlnI0 HHPOPMAIUU Pa3TUYHBIX
BUJIOB U (hOPM MIPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIUH;

UCIIOJIb30BaTh CPEACTBa HMHGOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM B  PEIICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHMU3allMOHHBIX 337a4 C COONIOJIeHHEM TpeOOBaHUN SPrOHOMUKHU,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHUs, MPaBOBBIX WU
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COJEP’KaHMsI B PA3IMUHBIX (PopmaTax ¢
y4€TOM Ha3HaueHUsT WHGOpPMAllMM U 1EJIEBOM ayJuTOpHUM, BBHIOUpas
ONTUMAJIbHYIO ()OPMY MPECTABICHUS U BU3yaTU3allUH.

KoMMmyHHKaTHBHbBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:



OCYIIECTBJIATh OOIIEHWE Ha ypokax (U3NKK W BO BHE-yPOYHOU
JeSITEIbHOCTH;

pacmo3HaBaTh MNPEINOCHUIKM KOH(DIUKTHBIX CHUTyalldii W CMsT4aTh
KOH(JIMKTBHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W WCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOW U
VHAUBUIYAIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX
WHTEPECOB ¥ BO3MOKHOCTEH Ka)XI0T0 WieHAa KOJIJICKTHBA,;

NpUHUMATh 1EJIM COBMECTHOW JEeATEIbHOCTH, OPraHu30BBIBaTh H
KOOPAMHHUPOBATh JIEHCTBUS MO €€ JOCTHKEHHIO: COCTaBJISITh IUIaH
JEHCTBH, pacpeaessiTh POJid ¢ YI4ETOM MHEHHH YYaCTHUKOB, 00CYKAaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIa/Ja M KaXKJIOr0 YYaCTHMKAa KOMAaHJbI B
OOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TPOEKTHI, OLIEHWBATH HJEU C TO3UIMH HOBHU3HBI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYHIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IOBEJCHHE B Pa3IUYHBIX
CUTyalusiX, MpOSBIATH  TBOPYECTBO U  BOOOpaxkeHHe,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIE YUeOHbIE TelHCTBHUS
Camoopranuszanus:

CaMOCTOSITENIFHO ~ OCYUIIECTBIIATh  [O3HABATENbHYIO JESATEIBHOCTh B
obnmactu (U3MKM M aCTPOHOMHH, BBISBISATH MNPOOJEMBI, CTaBUTh H
dbopmyIMpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUJIAaH PEIIEHUS PACUETHBIX M KA4€CTBEHHBIX
3a[a4, TUTaH BBIMOJHEHUS MPAKTHYECKOH pabOThI ¢ y4ETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiupsATh  paMKM ~ y4eOHOro MpeAMEeTa Ha OCHOBE  JINYHBIX
MPENOYTECHUN;

JienaTb OCO3HAHHBIN BBIOOpP, ApryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00JIaCTH
(GU3MKHM, TMOCTOSHHO TOBBIIIATH CBOW OOPa30BATENBHBIA U KYyJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BJIaJICTh HAaBbIKAMM  TO3HABATEIbHON pedueKCMH KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUN M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YILTATOB U
OCHOBaHUI;

UCIIONB30BaTh MNpUEMBI pediieKCuu IJii OLEHKHW CUTyaluH, BbIOOpa
BEPHOTO PEIICHUS,

YMETh OILICHWBATh PUCKH M CBOCBPEMEHHO NPUHUMATh PEUICHHS IO KX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTUX IpPU AHAIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTMX IPU AHAIU3E PE3YJIbTaTOB
JICATEIILHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMHUOKH.

B mponecce gocTHKEHHSI JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUSI IPOrpamMMbl I10
¢u3nke U1 ypOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 00y4aroluxcs

COBEPIIICHCTBYETCS AMOIMOHAIILHBIN UHTEJJIEKT, MpenoIaratomi
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHMs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOLIMOHAJIBHOE COCTOSIHUE, BUAETh HAMPABICHUS Pa3BUTHSI COOCTBEHHOMN
AMOLIMOHAJIEHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K
HYMOLIMOHANBHBIM U3MEHEHUSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpEeMIIEHUE K JOCTH)KEHUIO LENH
U ycrexy, ONTHUMH3M, THUUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIA U3
CBOHMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMEH CIOCOOHOCTh IOHMMAaTh 3MOLMOHAJIBHOE
COCTOSIHME JPYIMX, YYMTBIBaTh €ro IpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M COIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh  BBICTPAaUBATh
OTHOIIEHUSI C JAPYTUMH JIIOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEPEC U
paspemniatb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATDI



K xonmy oOydenuss B 10 knacce mipeIMETHBIE pe3yibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JTOJIKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y O0YHArOIINXCSI YMEHUMN:

MOHUMATh POJib  (U3UKA B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTHYECKON, COIMANIbHOW U JATUYECKOW cdepax AesTelbHOCTH
4eJioBeKa, POJib U MECTO (PM3MKU B COBPEMEHHOM HAayYHOW KapTHHE MHUpA,
3HAUYEHUE OIMCATENIbHOM, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (PyHKIMNA  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJIAPHON (U3UKU M TEPMOJMHAMUKH, POJIb (HU3UUYECKON TEOpUuu B
dbopMHUpPOBaHUHM MIPEACTABICHHUMN O (PU3UIECKON KaPTHHE MHPA;

paziuyath YCIOBUSI NPUMEHUMOCTH Mojeleld (u3nueckux Ten u
MPOLIECCOB (SIBJICHUM): HWHEpIMalbHasi CUCTEMa OTCcuéra, aOCOJIOTHO
TBEpIOE TEJI0, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBHXKECHHE,
CBOOO/JHOE mMajeHue, alCOoNTHO ymopyras aedopmaiusa, aOCOIIOTHO
yapyroe v abCOIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIAKOCTH
U TBEPAOro (KpUCTAIUTMYECKOI0) Teja, UACabHbIN ra3, TOUeUHBIN 3apsij,
OJTHOPOJHOE JIEKTPUYECKOE MOJIE;

paziuyath YCJIOBHUSL (TpaHUIIbl, O0JacCTH) MPUMEHUMOCTH (DPUBNUECKUX
3aKOHOB, MOHMMAaTh BCEOONMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXAaHMYECKHE IIPOLIECCHl W  SIBJICHMS,
UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBM)XEHUS, (POPMysIbl KUHEMATHUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3zoBanus [amumess AJis CKOPOCTH U TepeMeleHus,
3akoHbl HploTOHa, TmpuHUOMI  OTHOCUTENbHOCTH [anuies, 3akoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOU
DHEPIruM, CBSI3b PaOOTHI CHJIBI C M3MEHEHHEM MEXaHWYeCKOW HHEepruu,
YCIOBUSL pAaBHOBECHS TBEPIOro Tena), NOPU OSTOM HCHOJb30BaTh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIIyJIbCa H
MEXaHUYECKON PHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJTU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBICHUS, UCTOJIb3Ys
ocHoBHble moJsoxkeHuss MKT u 3akoHbl MoJekysipHONM GU3UKH U
TEPMOJMHAMHUKY (CBSI3b JIABJICHMS] HWJEAIBHOTO Ta3a CoO CpeaHeH
KUHETUYECKOW JHEpPruer TEIUIOBOrO JBHXKEHUS W KOHILIEHTpPALMEHd €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEN KHUHETUYECKOU
SHEPruel TErIoBOro ABMKEHUS €r0 YacTHIl, CBSI3b JIABJICHUS UACATbHOTO
raza C KOHUEHTpPAalUHUEW MOJIEKYJl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUsl SHEPIUH B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIOJb30BaTh
MaTeMaTH4YECKOE BBIDAXKEHNE  3aKOHOB, YKa3bIBATh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBSCHATH INIEKTPUUYECKUE SIBICHMS, HCIOJIB3YS
OCHOBHBIE ITOJIOKEHUS W 3aKOHBI 3JEKTPOJWHAMUKHU (3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, MMOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJI, MPUHLUI CYNEPIO3UIUN IIEKTPUUECKHUX
IIOJIEW, MPU ITOM YKa3blBas YCJIOBHS IPUMEHUMOCTH 3akoHa KyilonHa, a
TaK)K€ MPAKTUYECKH BAXKHBIE COOTHOILIEHUWs: 3aKOHbI OMa i ydacTka
Henu W JJid 3aMKHYTOM JJIEKTPUYECKOW Ienu, 3akoH JDxoyna—JIenua,
npaswia Kupxroda, 3axonsr @apazest 1uist 2JI€KTPOIN3a);

ONHUCHIBaTh (PU3MYECKHE MPOLECChl U SIBICHUSA, HCIOIb3Ys BEIUUYHMHBIL:
IIEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIBI, JaBJIEHUE, NOTCHUMAJIbHAS DJHEPIUsl, KUHETHYECKAas
DHEpPrusi, MEXaHUYeCKas SHeprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CUja YIPYTrOCTH, CHJIAa TPEHUsS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€il BOIM3M €€ NOBEPXHOCTH,
HEprus ymnpyro gedopmaruu MOpPYXKUHBL, KOJIMYECTBO TEIUIOTHI,
abcoytoTHasl TeMIieparypa Teia, padoTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO Trasa, paboTa HAEaTbHOrO Tasa,
OTHOCHUTENBbHASA BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TtenmoBoro
JBUTATEIIA; JIEKTPUUECKOE MOJIE, HAIPSHKEHHOCTD JIEKTPUYECKOTO MO,
HaIPSOKEHHOCTh IOJIS TOYEYHOrO 3apsija WIM 3apssKeHHOro Iiapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTEHIMAI 3JIEKTPOCTATUYECKOTO IO,
Pa3HOCTh  MOTEHLMAIOB, JJEKTPOABWKyLas CUja, CWIa  TOKa,
HalpsKEHUE, MOIIHOCTh TOKA, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COIPOTHUBIICHHE ydYacTKa LEMU C IOCJIEIOBAaTEIbHBIM U
[IapaJUIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS DIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOEHHOCTH  NpPOTEKaHUs  (U3NYECKUX  SBIICHUIL:
MEXaHUYECKOE JIBHJKCHHE, TEIUIOBOE JIBM)KCHHME 4YacTHL[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXEeHHE, MU(dy3us, HCIapeHue,
KUIIEHNE W KOHJEHCAIMs, IJIaBJICHHE U KPUCTAJUIN3aLMs, HAIIPaBJIEHHOCTh
TEIJIONEPENauH, MIEKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO TPOBOJIHUKA,

MPOBOJIUTH MCCIIETOBAHUE 3aBUCUMOCTH OJAHOW (PU3NUYECKOW BEIUYHUHBI OT
IPYrol C  HCIOJb30BAaHUEM  NPSAMBIX  HM3MEPEHHUH, IIPU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (DPUKCHPOBATh pPE3YyJbTaThl IOIYyYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUAE TIpapuKoB C Y4ETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHHUI, 1eJIaTh BBIBOBI IO pe3yibTaTaM
UCCIIETOBAHMUS;

MPOBOAUTH KOCBEHHbIC H3MEpeHMs] (U3WUYECKUX BEIUYUH, TPU STOM
BBIOMPATh ONTHUMAIbHBIA METOJI U3MEPEHHUs, OLIEHUBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH PSMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHONW TUIOTE3bI: TIIIaHUPOBATh
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYECHHbIE PpE3yJIbTaThl U JI€JIaThb BBIBOJ O CTaTyCce NPEIJIOKEHHOU
TUIIOTE3bL;

coOJiro1aTh MpaBuiia OE30MacHOr0 TPy/la MpU MPOBEACHUU UCCIIEI0BaHUN
B paMKax Yy4YeOHOro DJKCIIEpUMEHTa, MpakKTUKyMa U  y4eOHO-
HCCIIEIOBATENIbCKOM W MPOEKTHOM JIEATENIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIHLHBIX YCTPOUCTB U 1a00PaTOpHOTO 000PYAOBAHNS;

pemiaTe pacy€THBIE 3aJayd C SIBHO 33JaHHOW W HESIBHO 3aJaHHOU
bu3nUecKkol MO/ENbI0: Ha OCHOBAHWU aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MYECKOH MOJeIM, OTBeYaromed TpeOOBaHMAM 3aj1adH,
NPUMEHATh  (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJaThl
bu3UYECKUX TEOpUN MpPHU HCMOJB30BAHUM MATEMAaTUYECKUX METOJ0B
pelIeHus 3a/1a4, MPOBOJUTh PACUYETHl HA OCHOBAHUH MMEIOIIUXCS JAHHBIX,
aHaJIU3UPOBaTh PE3yJNbTaThl U KOPPEKTHUPOBATh METOAbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3YJIbTaTOB;

pemaTth Ka4yeCTBEHHBIC 3ajadyM, TpeOylollue NPUMEHEHUs] 3HAHUM U3
pa3HbBIX pa3aeioB Kypca (PU3UKH, a TAKKE UHTETpalliy 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCy ACHUN ¢ ONOPON HA U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYeCcKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIA OOBSICHEHUS OCHOBHBIX
MPUHLIUANOB PadOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOAUTH MPUMEPHI BKIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTU;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TMPOLECCaMU, C
MO3ULIUN IKOJIOTUUECKON 0€30MaCHOCTH, MPECTABICHUN O PAIMOHAIEHOM
MPUPOIOIOIL30BaHUH, & TAKXKE PaA3yMHOM MCIOJIb30BAHUM JOCTHKEHUMN
HAYKM ¥ TEXHOJIOTHUM [UId JAJIBHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
0O0IIIECTBA;



MPUMEHSATh Pa3IMYHBIE CIIOCOOBI paboThl ¢ MHMOpMaIel (HU3UIECKOTOo
COJIEp)KaHUSI C MCIOJIb30BAHMEM COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, TEepepadOTKM M TpEeAbsIBICHUS Y4eOHOM U
HAy4HO-TIOMYJISIPHONM MH(OpMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIITU
uH(popManuu, MOITYYEHHOM W3 pa3IM4YHbIX HCTOYHUKOB, KPUTHYECKH
aHANM3UpOBaTh  MOJydyaeMyr0 HMHQOpManui0 U OIEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHWKA HH(POPMAIINH;

HPOSIBIISIT OpraHu3allOHHbIE U M03HABATEIbHBIE yYMEHUS
CaMOCTOSATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITMIOJTHEHUSI IPOEKTHBIX U YU€OHO-UCCIIEIOBATENbCKUX padoT;

paboTath B TpynIe € HCIOJIHEHUEM pPAa3IUYHbIX COLUAIBHBIX POJIEH,
IJIaHUPOBATH PAa0OTy TPYMIbl, PALIMOHAIBHO PACIPEACIIATh AEATEIbHOCTD
B HECTAHJIAPTHBIX CUTYyalMsIX, aJE€KBATHO OIIEHUBATh BKJIaJ KaXIOro U3
YYaCTHUKOB I'PYMIIbl B pELIEHUE paccMaTpruBaeMoil mpoOaeMbl;

NPOSIBIISITH MOTUBALIMIO K OyAyiied npodeccCHOHaIbHOM AeATEIbHOCTH 1O
CHENHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOpUIISL.

K koniy oOyuenust B 11 knacce mpeaMeTHbIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YYAIOIIUXCSI YMEHUH:

MIOHUMATh POJb (U3UKH B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M 3TUYECKOU cdepax NesTENbHOCTH YeNI0BeKa, POJib U MECTO
Gu3MKM B COBPEMEHHON HAy4yHOM KapTHUHE MHpaA, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCSATEIIBHOCTH YEJIOBEKA U JAJBHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYECHUE OINHCATENBHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENBHON M MPOrHOCTUYECKON (YyHKUMNA (PU3NYECKOH TEopuu —
IEKTPOJAMHAMUKH, CIIELMAIBHONM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, poib (pusnueckoil Teopuu B (HOPMUPOBAHUU IPEACTABICHUH O
bu3ndecKo KapTHHE MUpPA, MECTO (PU3UYECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUIN O IPUPOIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (PU3MYEeCKux Tel |
IPOLECCOB (SIBJICHUIN): OJHOPOAHOE OJJIEKTPUUYECKOE U  OJHOPOJHOE
MarHMTHOE IOJIsL, TApMOHUYECKUE KOJICOaHUsI, MAaTeMaTUYECKUN MAasITHUK,
UJICaJbHbIA TPYXUHHBIA MAasTHUK, TAPMOHMYECKUE BOJIHBI, WJICAIBHBIN
KoJeOaTeNbHbI KOHTYP, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si7Ipa U
KBaHTOBOM MOJIC/IU CBETA;

pa3nuyaTh YCIOBUS (TpaHUIbl, OO0JIACTH) MPUMEHUMOCTH (U3NUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB W
OrpaHUYECHHOCTH HCIIOIb30BAaHUS YaCTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC MPOIECCH U SIBJICHHS,
UCIIONB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAUHAMUKH U
CIEUMAIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiga, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuMH, npaBwio Jlenma, cBsi3zp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM II€MU CO CKOPOCTHIO
W3MEHEHHMS  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIMaJbHOM  TEOpHUHU
OTHOCHUTEIbHOCTH DUHINTEHA);

aHATM3UPOBATh U OOBIICHATH KBAHTOBBIE MIPOIIECCHI U SIBJICHHS, UCIIOJIB3Y I
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dotordpdexra, mnepBbli U BTOpoM mocTynarsl bopa, mnpuHUUDN
COOTHOINICHHS HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MAacCOBOT'0 YMCEN U DHEPTUU B SAJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paciaja);

ONMKCHIBATh (PUBNYECKHUE TMPOLIECCHl U SBJICHUS, HCIOJb3YysS BEIMYUHBI:
HaIMpsHKEHHOCTh AJIEKTPUYECKOTO MOJIsA, MOTEHINAT 3JIEKTPOCTATHYECKOTO
MOJsl, PA3HOCTh MOTEHUMAJIOB, DSJICKTPOJABUKYINAS CUJIA, HWHIYKIHUS
MarHUTHOTO IOJIsi, MarHUTHBIM MOTOK, cujia AmIepa, UHIAYKTUBHOCTb,
ANEKTPOABMKYIIAsl CUJAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIs
MPOBOAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
SHEPrusi MOKOS CBOOOJHOW YACTHUIbI, SHEPrusi WM UMMOYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsijl A11pa, SJHEPTrUs CBA3M SAPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUIUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHTYKIIUSI, CAMOWHTYKIIUS, PE30HAHC, HHTEPPEPECHITHS
BOJH, Judpakius, JTUCIEpCUsi, TMOJHOE BHYTPEHHEE OTpa)KEHUe,
dbotoanektpuueckuii 3hdext (pororddexr), anmbda- u Oera-pacnaabi
anep, raMMa-uslydeHue sjep, (PU3NYECKUe MPHUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

OMpENEIIATh HAMPABICHUE HHAYKIMM MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paxKeHUe, CO3/JaBaeMOE IIIOCKUM 3€pPKaJioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €T0 XapPAKTEPUCTUKH;

MPUMEHSThL OCHOBOIIOJIATrarolMe aCTPOHOMUYECKUE TOHSTHUS, TEOPUH U
3aKOHBI JJIA aHaidu3a M OOBACHEHHS  (PU3UYECKUX  MPOIECCOB,
MPOUCXOSIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEXKIaJaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, HBOJIIOIIUM 3BE3]] U BeeleHHoi;
MPOBOAUTh HCCJIEAOBAaHUE 3aBUCUMOCTEM (PU3MUECKUX BEIMYHMH C
UCIIOJb30BAaHUEM TMPSIMBIX HW3MEPEHUN, IMpPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUPOBaTh PpPe3yJdbTaThl MOJTYYEHHOM 3aBUCHMOCTH



bu3nYecKuXx BETMYMH B BHAC TpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEPEHMi, JelaTh  BbIBOABI IO  pe3yibTaTam
UCCJIeI0BAHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3UYECKUX BEITUYHH, IMPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJI U3MEPEHUs, OLICHUBATh a0COIIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUH;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJYYECHHBIE pE3yJIbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPeJIOKEHHOU
TUIOTE3BI;

OMMUCHIBATh METO/IbI IOJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0uro1aTh mpaBmiia 6€30MacHOTO Tpyia IPU MPOBEIECHUHN HCCIEA0BaHUN
B paMKax yd4eOHOro OKCIEpPUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JEATENBHOCTH C HCIIOJb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMUS;

peliaTth pacy€THbIE 3aJadyd C SBHO 3aJlaHHOW M HESBHO 3aJaHHOM
(U3MYECKON MOJIENbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
bu3znyeckue MoJenau, OTBeyaroue TpeOOBaHUSAM 3aJayd, MNPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYNaThl (PU3NYECKUX TEOpUi
IpU  HCIHOJIB30BAHUM MAaTEMaTHUYECKUX METOJIOB pELICHUs  3ajaad,
MPOBOJIUTH PAacUY€Thl HA OCHOBAHWM MMEIOIIMXCS JTAaHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemiath KadecTBEHHBbIE 3ajaud, TpeOyrolue NpPUMEHEHUsS 3HAHWK u3
pa3HBIX pa3aeNoB Kypca (PU3UKH, a TaKKe WHTErpalluu 3HAHUH U3 APYTUX
NPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPaMBaTh JIOTMYECKYIO
LEMOYKY PACCYy AEHUN C OOPON Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UIECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHIUMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJIUTh MOPUMEPHI BKIAJla POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBSCHEHHUE IPOIIECCOB OKPYKAIOILIETO
MHpAa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUI;

aHAIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (PU3MYECKUMHU MPOLECCaMH, C
MO3ULIMNA 3KOJIOTMYECKON 0€30MaCHOCTH, MPEACTABIECHUN O pallMOHATIBHOM
MIPUPOJIOIIOIB30BAaHUH, & TAKXKE PA3yMHOM HCIIOJIb30BAHUM JOCTUKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEWUIIEro pa3BUTHS YEJIOBEYECKOTO
0OIIIEeCTBA;

NPUMEHATh pa3lIMyHble crocoObl padboThl ¢ MH(poOpMaluel Gu3nIecKoro
COJIep)KaHUsI C MCIOJIb30BAaHHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJOTHM, IpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OpPMAIOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEepepadOTKU M MpeAbsSBICHUS Yy4eOHOU u
HAYYHO-TIOMYJISIPHON WH(DOpPMAIMK, CTPYKTYPUPOBAHUS M UHTEPIIPETALINN
uH(pOpMalLlMK, MOJYYEHHONM U3 Ppa3IuYHbIX HCTOYHUKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHPOpPMAIMI0 U  OLICHHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJKM3a UCTOYHMKA UH(POPMALINH;

HPOSIBIISATH OpraHU3alMOHHbIE U [O3HABaTEJIbHbIC YMEHHUS
CaMOCTOSAATEJILHOTO ~ NPUOOPETEHMs] HOBBIX 3HAaHUW B Ipolecce
BBIIIOJIHEHHUSI IPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PadOT;

paboTaTth B TpyHIe C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PallMOHAIBHO PACIpPEeATh AESITEIbHOCTD
B HECTaHJAPTHBIX CHUTYyaIHMsIX, aJI€KBaTHO OIIEHWBATH BKJIAJ KaXJOro U3
YYaCTHUKOB TPYTIIBI B PEHICHHE PACCMATPUBAEMO MPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiied npodeccuoHaIbHOM AeATeIbHOCTH 110
CHEIUATIBHOCTIM (QUZUKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo 4yacos
Ne HaumeHoBaHue pa3jiesioB 1 TeM JaeKTpouHLIE
a/n OpoOrpaMMBI Beero KonTpoabubie | uudposbie
padoThI o0pa3oBaTe/bHbIE
pecypcebl
1.1 Hayunsiii MeTO MO3HAHUS TTPUPOIBI 6
Hroro mo pazneny 6
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOrO TENa 5
24 3aKOHBI COXpAaHEHUSI B MEXAHUKE 10
Hroro no pazneny 35
3.1 OCHOBBI MOJIEKYJIIPHOKHHETUYECKON TEOPUU 15
3.2 Tepmonunamuka. TernaoBbie MaIIMHbI 20
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
NepexoIbl
Hroro no pazueny 49
4.1 DneKTpuYecKoe noje 24
4.2 IloCTOSIHHBIN MEKTPUYECKUIN TOK 24
4.3 Toku B pa3nu4HBIX cperax 6
Hroro no pazueny 54
5.1 ®u3nyecKuil NPakTUKyM 16 16
Hroro no pazneny 16




PesepBHOE Bpems

10

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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11 KJIACC

KoanuyecTBO 4acoB

HaumenoBaHue pa3jiesioB U TeM JJICKTPOHHEIC
Ne o/ KonTpoabubie | uudposbie
NMpOrpaMMbl Bcero
padoTbI o0pa3oBaTe/IbHbIE
pecypcsl
1.1 MarnauTHO€ noJie 14
1.2 DNeKTpOMarHuTHasi MHAYKIUS 13 1
Hroro 1o pasueny 27
21 Mexannueckue KoineOaHus 10
2.2 DJeKTpOMarHUTHbIE KOoJeOaHus 15
53 MexaHuyeckue U 3JeKTPOMarHUTHbIE 10 1
BOJTHBI
24 Orntuka 25 1
Htoro mo pazneny 60
3.1 OcuoBel CTO 5 1
Wroro no pazueny 5)
4.1 KopnyckynsipHO-BOIHOBOH Ayanu3m 15
4.2 ®duszuka aToma 5
43 ®dwu3nKa aTOMHOTO Spa ¥ 3JIEMEHTapHBIX 5
JaCTHI]
Hroro no pazneny 25
5.1 DJIeMEHTBI aCTPOHOMHUU U aCTPOPHU3UKH 12
Hroro o pazgeny 12
6.1 dusnyecKkuil NpakTUKyM 16 16
Htoro mo pazneny 16




CucreMmarusanus 1 0000ueHne
MIPEIMETHOTO COACPKAHUSI M OTIBITA

7.1 ,_ 15
JeSITeTbHOCTH, IPUOOPETEHHOTO NPH
u3ydeHun kypea ¢pusuku 10 — 11 kiaccos
Hroro no pazneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KoHTpoabHbIe
padoThI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

®uszuka — pyHgaMeHTallbHas HayKa O
pUpoe

HayuHsblii MeTOZI IO3HAHUS U METO/bI
UCCIEeTOBaHMs (PU3NIECKUX SBICHUI

DKCIEPUMEHT U TEOPHUS B MPOIIECCE
no3HaHus mpuposl. Habmonenue u
IKCIIEPUMEHT B (PU3UKE

Bxoanoit koHTpos.CriocoOb M3MEpEHUs
(U3UYECKUX BETUYUH

AOCOIOTHAS U OTHOCHUTEJIbHAS TOIPELUTHOCTH
U3MEpEeHui PU3NUECKUX BEITHMUNH

MonenupoBanue B ¢pusuke. Ponb u mecto
¢bu3uky B HopMUpPOBAaHUHN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON
JESITENBHOCTH JIOJEH

Mexannueckoe nBukeHue. Cucrema oTcueTa.
OTHOCHUTENBHOCTh MEXaHUUECKOTO
nwxenus. [Ipsimas n o6paTHas 3agaun
MexaHuku * (Jlucnetuepckue ciyx0b1 —




a’ponopTa, /1 TpaHCHopTa, ciyxoa 112)

Pannyc-BekTOp MaTepuaJbHON TOYKH, €TO
IIPOEKIMU HA OCHU KoopAuHAT. Tpaekropusi.
[lepememenune. Cxkopocts. X npoekuuu Ha
OCH KOOpJMHAT

PaBHOMEpPHOE IPAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onucanue paBHOMEPHOTO
IIPSIMOJIMHEMHOTO IBUIKCHUS

10

CiokeHue nepeMeIeHui U CKOPOCTEH.
Pemenne 3anau

11

HepaBHoMepHoe nBuxeHue. MrHoBeHHast
CKOpoOCTh. Y ckopeHnue. [Ipsamonnneitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onucanmne npIMOIUHEHHOTO
JIBUKEHMSI C TOCTOSIHHBIM YCKOPEHHUEM

13

CBoOogHOE nasieHue. Y CKopeHue
CBOOOJIHOTO Ma/ieHusl. 3aBUCUMOCTh
KOOpIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

14

JIBr>keHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

KpuBonunerinoe npmxenue. [[BrxkeHue mno
OKPY’KHOCTH. YTJIOBasl U JUHENHAsI CKOPOCTb.
IIepuon u yacrora. LleHTpocTpeMUTENBLHOE U
MOJIHOE YCKOPEHUE

16

KoHnTtponbHas pabota nmo teme "Knunemaruka"

17

[Iepsb1it 3axk0oH HproToHa. MHEpLIManbHbIe
cuctemsbl orcuéra. [IpuHnun




OTHOCHUTEJILHOCTH [ anned.
HennepunanbHble CUCTEMBI OTCYETA

Cuna. PaBHogelcTByIOIas cuiia. Bropoit

18 3akoH HprotoHna. Macca

19 Bzaumopeticteue Ten. Tpetuii 3akoH
HeroTona

20 [Tpunnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHEHHE 3aKOHOB HproTOHa
3aKOH BCEMHUPHOTO TATOTEHUS.

21 OKBUBAJIEHTHOCTb IPABUTALIMOHHON U
WHEPTHOU MacChl

29 Cuna TSKeCTH U yCKOpPEHHE CBOOOIHOTO
naJIcCHUs
JIBukeHre HeOECHBIX Te U UX

23 UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOoCTb. 3akoHbI Kerutepa

24 Cwuuita ynpyroctu. 3akoHn ['yka. Bec Tena
Cuna tpenus. [Ipupoaa v BUJIbI CUIT TPEHUSL.

25 JIBrKeHUE B )KUIKOCTHU U rasze ¢ y4éTomM
CHUJIBI COITPOTUBIIEHUSI CPEBI

26 JaBnenue. ' mapocraTuueckoe 1aBiIeHUE.
Cunia Apxumena

97 AbcomotHo TBeproe Teno. [loctynarensHoe
Y BPALLATEJILHOE IBUJKEHUE TBEPJOTO TEJa

28 MOMEHT cuiIbl OTHOCUTEIBHO OCH BPALCHMUS.
[Ine4o cuiel

29 CrnosxeHue cuil, IPUIOKEHHBIX K TBEPOMY

teny. LleHTp TsxecTH Tena. Y cinoBus




paBHOBECHS TBEPJOTo Tena. Buabl
paBHOBECHS

30

Pemenue 3amau

31

Kontposbnas padora o teme "JIlnHamuka.
Cratuka TBepaoro tena'"

32

HNMnynec MmaTepuanbHOW TOUYKH, CUCTEMBI
MaTrepuaiabHbIX ToUeK. LleHTp Macc cucTeMbl
MaTEepHaIbHBIX TOUYEK. TeopeMa 0 JBUKECHUH
LIEHTpa Macc

33

NMITyIibe CHITBI | I3MEHEHHE UMITYJIbCA TelIa.
3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE
neuxkenne * ( pabotHuku PockocMoca)

34

MoOMEHT uMITyJIbCa MaTEPUATILHON TOUYKH.
IIpencraBnenue o COXpaHEHUH MOMEHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

35

Pemenue 3amau

36

PaboTa cuiibl Ha MajOM U Ha KOHEYHOM
nepemenieHun. [ paduueckoe npeacTaBieHue
paboThI criTbl. MOITHOCTE CHITBI

37

Kunernueckas sneprus. Teopema 00
U3MEHEHUH KHHETUYECKON SHEpPTruu
MaTepHabHON TOUKHU

38

[ToTeHumanpHple U HETIOTEHIIUATIBHBIE CHUJIBI.
[TorenumaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbs kocMHuuecKast CKOpocThb. CBs3b
pa6OTBI HEIIOTCHIUMAJIBHBIX CHJI C
M3MEHECHHEM MEXaHMIeCKOM SHECPruun




CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPrUU

anyme 1 HCYHIPYTUC CTOJIKHOBCHHA.

40 VYpaBHenue bepHymiu s uaeanbHOU
KHUJKOCTU

41 KonTponbHas padora o teme "3aKoHbI
COXpaHEHHMs B MEXaHHKe"
Pa3BuTHe npeacraBneHuil 0 mpupoie

42 temnoTbl. OcHoBHBIE MoJ0keHus MKT.
Huddysusa. bpoyHoBckoe qBUKEHHE *
(PabOTHUKH METaTypruyecKoro 3aBo/ia)
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX

43 Tes. XapakTep JBUKESHHS U B3aUMOJICHCTBUS
YaCTHII BELIECTBA
Macca u pazMepbl MOJIEKYJT (aTOMOB).

44 KonmuaectBo Bemectsa. [loctossHHas
ABoraapo

45 Temneparypa. TennoBoe paBHoBecue. [lIkana
Ienscus

46 Pewenue 3agau

47 UneanpHplii ra3. ['a3oBble 3aKOHBI

48 VYpaBuenne MenneneeBa-Kianeipona.
Pemenue 3anau

49 AbcomoTtHas Temreparypa. 3akoH Jlanbrona

50 W3omporieccsl B uealbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe nmpeacTaBieHUE H3OMPOIIECCOB:

U30TepMa, U30X0pa, H300apa




52

OcHoBHOe ypaBHeHHe MKT

53

Pemenue 3amau

54

CBsi3b a0COTIOTHOM TEMIIEPATyPhI
TEPMOJUHAMHYECKON CUCTEMBI CO CpeTHEM
KMHETUYECKOM YHEPTUEN MTOCTYNATEIbHOIO
TETUIOBOTO JABIKEHHS €€ "acTuil * ( crecapb-
ra3oCcBapIIyK)

55

0O000111eHrEe U cUCTEMATU3ALM 3HAHUI 1O
teme "OcuoBsl MKT"

56

Kontponbnas padota o teme "OCHOBBI
MKT"

57

TepmonnHamuueckasi cucteMa. 3a/laHue
BHEIIHUX ycsioBuil miist T/I cucteMsl.
BremHne 1 BHyTpEHHUE MTapaMeTpPHI.
[Tapametpsl T/l cucTembl Kak cpegHue
3HAYCHUS BEJIMYMH, OIHMCHIBAIOIINX ¢€ Ha
MUKPOCKOIIUYECKOM YPOBHE

58

HyneBoe Hauamo TepMOJUHAMUKH.
Camonpowu3sBosbHas penakcanus T/]
CUCTCMBI K TCTIJIOBOMY PaBHOBCCHIO

59

Mopenb u1eanbHOro ra3a B TEpMOJIMHAMUKE.
VY ci10BUS IPUMEHUMOCTH 3TOH MOJEITHN

60

VYpasuenne Menneneesa-Knaneiipona n
BBIPAJKEHUE JUUIS1 BHYTPEHHEHN SHEPIrUn

61

BripaxxeHue a5 BHyTpeHHEH sHepruu
OJIHOATOMHOT'O WJIEAJIbHOT'O Ta3a.
KBa3ucraTnueckue U HecTaTHUECKUE
IPOLIECCHI




OnemeHTapHas paboTa B TEPMOJMHAMHUKE.

62 Brruncnenue paboThl o rpaduky mporecca
Ha pV-auarpamme
Temonepenaya kak crnoco0 N3MEHEHUs

63 BHyTpeHHel 2Heprun TJI cuctemsr 6e3
COBEpLICHUS pabOTHhI

64 KoHnBeknust, TeninonpoBoAHOCTh, U3JIy4EHHE
KonnuectBo temnotel. TemnoéMkocTs Tena.

65 VY nenbHas U MOJISipHAst TETIOEMKOCTH
BEIIECTBA. Y IeIbHAs TEIJI0Ta CrOPaHUs
TOIUIMBA

66 Pacuér xonuyecTBa TEIIOTHI IPU
Teruioneperaye

67 [Tonsitue 06 annadaTHom nponiecce. [lepBrrit
3aKOH TEPMOJIMHAMHUKHU
KonmdaectBo TemnoTel u paboTa Kak Mephbl

68 W3MeHEeHUs BHyTpeHHel sHepruun T/1
CHUCTEMBI
BTopoii 3aKOH TEpMOIMHAMUKH [T

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeobpaTumocTh mpUPOIHBIX IPOIECCOB

20 [IpyuHIMIIBI 1EMCTBUS TETIOBBIX MAIIIMH.
KT

71 MaxkcumansHoe 3Hauenue KII/. [ukn Kapuo

72 Pemenue 3amau
DKOJIOTUYECKHUE ACTIEKTHI UCTIOIb30BAHUS

73 TEIIOBLIX ABUratenei. TemmoBoe

3arpsA3HEHUE OKPY KaoIIeH cpepl *




(Oxouor)

74

Pemenue 3amau

75

O0001IeHre U cucTEMATH3AIHAs 3HAHUN 110
teme "TepmonnHamuka. TerngoBbie MaliuHbI'

76

KonTponbhas paborta o teme
"Tepmonunamuka. TernaoBbie MaIIUHbL"

7

[Tapoobpa3zoBaHue U KOHIEHCAIHS.
Hcnapenue u kurnenue. Y ieiabHast TeIaoTa
napooOpa3zoBaHus

78

HacepltienHpie 1 HEHACHIIIEHHBIC TapHhI.
KauecTBeHHast 3aBUCUMOCTD TUIOTHOCTH U
JIABJICHUS HACBHIIIEHHOTO Mapa OT
TEMIEPATyphl, UX HE3ABUCUMOCTh OT 00bEMA
HACBILIEHHOT 0 Mapa. 3aBUCUMOCTh
TEMIIEpATypbl KUIICHHSI OT JaBJICHUS B
KUJKOCTU

79

BiaxxaocTs Bo3yxa. AGCONMIOTHAS U
OTHOCHUTEIbHASA BIAKHOCTH

80

[TonmyromoBast KOHTpoJBHas paboTa

81

TBépnoe teno. Kpucranmnnueckue u
amopQHble Tena. AHM30TPONHS CBOMCTB
KPHCTaJJIOB

82

[naBnenue u kpucTamIM3anus. Y 1eabHast
terutoTa riasienus. CyOmumanus

83

Hedopmanuu TBEpIOTO Tena. PacTskenue u
cxkarue. Casur. Moayns FOnra. Ilpenen
YOpYyTUX Aepopmariuii

84

TermnoBoe paclIupeHne KUIKOCTEN U




TBEPABIX TeJ1. AHTAPMOHHU3M TETIOBBIX
KoJIeOaHMIi YaCTHI BELIECTBA

[IpeobpazoBanue 3Heprun B (ha30BbIX

85
nepexoaax

86 YpaBHeHHE TEIUIOBOTO OalaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKEeHUE. KanwspHble

88 siBiieHus. J[aBlieHue moj; HICKPUBIEHHOM
MOBEPXHOCTHIO KuAKocTu. Dopmyna
Jlamnaca
O06o0011eHNe U cCUCTeMaTU3alus 3HAHUN TI0

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a3oBble nepexo bl

90 KonTponbhas pabora o Teme "ArperaTHble
cocTosiHus BenlecTBa. Pa3zoBble epexoipl”
DnexTpu3anus Tel U e€ MposBICHUS.
DnexkTpuyeckui 3apsia. JBa Buaa

o1 INEKTPUYECKUX 3apa10B. [IpoBogHUKH,
JTUBJICKTPUKHU U TTOJYTPOBOAHUKA * (
PaOGOTHUKU TIPEIMPHUSITHIA IO U3TOTOBICHUIO
MOJIHHEOTBO/IOB)

92 DJIeMEHTapHBIN AJEKTPUUECKHUM 3aps. 3aKOH
COXpaHEHMs IJIEKTPUUYECKOT0 3apsiia

93 BzaumoperictBue 3apsinoB. Toueunbie
3apsansl. 3akoH KynoHna

94 Pemenue 3amau

95 Dnektpuueckoe nose. Ero gelictBue Ha

SJICKTPHUYCCKUC 3apAabl




Hanpsox€HHOCTD 3JIEKTPUYECKOTO MOJIS.
[TpoOupbIit 3apsan. JIMHUN HAPSHKEHHOCTH

% aneKTpudeckoro nomus. OqHopoIHO
AIIEKTPUYECKOE TI0JIe

97 [ToTeHIMaTBbHOCTD AMEKTPOCTATHYECKOTO
noJist. Pa3HOCTh MOTEHIMAIOB M HAMIPSKCHHE
[MoreHumanpHas YHEPrUs 3apsia B

98 aJIeKTpocTaThdeckoM nose. [loTeHnman
ANEKTPOCTATHYECKOTO TIOJISI
CB#13b HANPSHKEHHOCTH TOJISI U PA3HOCTH

99 MOTEHIIUAJIOB JUISI AJICKTPOCTATHYECKOTO
OJISt

100 [TpuHIMIT CYTIePIIO3UITUH AIEKTPHUUECKUX
noJieu

101 Pemenue 3anau

102 [Mone Toueynoro 3apsina. [loxe paBHOMEPHO
3apspKeHHOM cepbl
[Tone paBHOMEPHO 3apsKEHHOTO 1O 00BEMY

103 mrapa. [Tone paBHOMEpHO 3apsKEHHOM
OECKOHEUHOM MII0CKOCTH

104 [TpOBOTHHUKH B JIEKTPOCTATUIECKOM TIOJIE.
VYcioBue paBHOBECHS 3apsiioB

105 JIM3JIEKTPUKH | TTOJYTTPOBOTHUKA B
IIEKTPOCTATUIECKOM TIOJIe
Konnencatop. D1eKTpoéMKOCTh

106 KOHJICHCATOPAa. DJICKTPOEMKOCTH IIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeAMHEHNE KOHAEHCATOPOB




TlociemoBaTennrHOE COETMHEHNE

108
KOHJICHCATOPOB

109 OHeprus 3apsyKEHHOT0 KOHAEHCAaTopa

110 Pemenue 3amau

111 JIBro>keHuE 3apsiKEHHOW YaCTHUIIbI B
OJIHOPOJIHOM 3JIEKTPUYECKOM TOJIe

112 Pemenue 3amau

113 O000111eHrEe U cCUCTEMATU3ALM 3HAHUI 10
Teme "DneKkTpudeckoe mnojue"

114 KonTponbHast pabora 1o Teme
"Onexkrpuueckoe noiue"
Cwuta Toka. IlocTossHHBIN TOK. Y CITOBUS

115 CYIIECTBOBAHUS MOCTOSIHHOTO
AJIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpskenne u 5/1C

117 3akon Oma Jy1sl y4acTKa LeTu.
DJIEKTPUUYECKOE COMPOTUBIICHUE
3aBUCHUMOCTB COMPOTUBIIEHUSI OTHOPOTHOTO

118 MIPOBOJAHUKA OT €T0 JJIMHBI U TUIOLIAIN
MOTIEPEYHOT'O CEUCHUS

119 VY nenpHOE CONMPOTHRICHUE BEIIECTRA.
Pemenune 3amaq

120 [TocnenoBarenbHOE, TapaIeNIbHOE,
CMEIIAHHOE COEIMHEHNE MTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX
nenei. [Ipasuna Kupxroda

122 Pemienne 3amau




Pabota anexTpudeckoro Toka. 3akoH oy
—Jlenna * (pabOTHUKM TPOU3BOJICTBA IO

123 M3TOTOBJIEHHIO 3JIEKTPUUECKHX JTYXOBBIX 1
mKagpoB, CTUPAIBHBIX MAIIHH,
MUKPOBOJIHOBOK, YTIOTOB...)

124 Pemenue 3amau 1

15 MOMHOCTE IEKTPUYIECKOro TOKa. Ternosas 1
MOIIIHOCTb, BhIJIETIsIeMasi Ha PE3UCTOPE

126 Pemenue 3amau 1

127 DJ1C 1 BHyTpEHHEE COMPOTUBIICHHE 1
UCTOYHUKA TOKA

128 3axon OMa 715 MOJIHO#M (3aMKHYTO) 1
3JIEKTPUYECKON LIETIH

129 Pemenne 3amau 1

130 MoIHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 Konnencatop B 11enmu moCTOSHHOTO TOKa 1

133 Pemenwue 3amau 1

134 Pewenue 3aaau no reme "llocTostHHBIM 1
AIIEKTPUYECKHUM TOK"

135 Pemenne 3agad mo teme "IlocTostHHBIIM 1
AJIEKTPUYECKUMA TOK"

136 Pewenue 3agau no reme "llocTostHHBIIM 1
3JIEKTPUYECKUNA TOK"

137 O600611eH1e U cUCTeMaTU3alus 3HAaHUN 1O 1
teMme "TloCTOSHHBIN 31eKTpUuUecKuil TOK"

138 Konrtponsnas padora no teme "IlocTossHHBIH 1




3NIEKTPUYECKHI TOK"

139

DJeKTpuyecKasi IPOBOAUMOCTD Pa3IMUHbIX
BEILECTB. DJIEKTPUUECKUI TOK B METaJJIax.
CBepxIpoBOIUMOCTh

140

DJIEKTPUUYECKUIN TOK B pacTBOpaxX U
paciuiaBax J1eKTpoauToB. 3akoHsl Dapases
TSt dnekTponm3a * (anpBaHOIIACTHKA )

141

DJleKTpUUYeCcKuil TOK B razax. [lna3ma

142

DJIEKTpUYECKUI TOK B BaKyyMme. BakyymHbIie
npuOOpbI

143

DNEeKTPUYECKUH TOK B MOJIYIIPOBOJHUKAX

144

[TomynpoBOIHUKOBBIE TPUOOPHI

145

Pu3NUECKU NPAKTUKYM IO TEME
"N3mMepeHune cuiibl TOKa U HaIPSKEHUS B
LENH [IOCTOSIHHOTO TOKa IPU MIOMOILU
aHAJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX
npuOopoB" mwin "3HAKOMCTBO C U(PPOBOH
naboparopueii mo ¢puzuke. [Ipumepsr
U3MepeHus PU3NYECKUX BETUYHH IIPU
IIOMOIIY KOMITBIOTEPHBIX 1aTYMKOB"

146

®uznueckuil NpakTUkKyM 1o teme "M3yuenune
HEPAaBHOMEPHOT'O JBUKEHHUS C LEJIBIO
OTpeIeNICHUsI MTHOBEHHOM cKopocTH"

147

DuU3HUECKUH IPAKTUKYM I10 TEME
"N3mepeHune yCKOpEeHHUs IIpU
IPSIMOJIMHETHOM paBHOYCKOPEHHOM
JNBIDKCHUY 110 HAKJIOHHOU INIOCKOCTH" YIIU
"UccnenoBanue 3aBUCUMOCTH IMTYTH OT




BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUN"

148

Pu3HUECKU PAKTUKYM 110 TEME
"3MepeHne ycKopeHHst CBOOOIHOTO
nageHus" win "M3yueHue ABUKEHUS Tena,
OpPOIIEHHOTO TOPU30HTAIHHO"

149

®usnyeckuil npakTukyM o teme "M3yuenue
JBIKEHUS TeJla IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOJYJIIO0 CKOPOCTBIO" HIIH
"MccnenoBaHue 3aBUCUMOCTH MEPHOJIA
oOpaleHnss KOHMYeCKOro MasiTHUKA OT €ro
napameTpos"”

150

Du3HUECKUN IPAKTUKYM 110 TEME
"M3MmepeHue paBHOJACUCTBYIOIIECH CHIIBI TIPU
JBUKEHUH OpyCKa M0 HaKJIOHHOU
iockocTh" niy "[IpoBepka rumnoTessl o
HE3aBUCHUMOCTHU BPEMEHU JABUKEHUSI OpycKa
M0 HAKJIOHHOM TIJIOCKOCTH HA 3aJaHHOE
paccTosiHue OT ero Macchl”

151

DU3NYECKUN TPAKTUKYM IO TEME
"UcciienoBaHue 3aBHCUMOCTH CHII
YIOPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3snHOBOM 00pasie, oT ux aedopmarun”
unu "V3yueHne ABUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JErkui 0JIoK"

152

Du3HUECKUN IIPAKTUKYM 110 TEME
"N3mepenne ko3¢ uimenTa TpeHus mno
BEJIMYMHE YTII0BOT0 KO3 PHUIIUCHTA
3aBucumoctd Frp(N)" nimm "UccnenoBanue




JBUKEHHs OpycKa 10 HAKJIOHHOM MII0CKOCTH
C TIepeMeHHBIM K03 (ppunmeHTom Tperus"
wy "M3ydeHne ABM>KEHUS Ipy3a Ha Bally C
TpeHueM"

153

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBHUi paBHOBECHS
TBEP/OIO TEJIa, UMEIOLIETO OCh BPALLEHUS"
i "KoHCTpynpoBaHHE KPOHIUTEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMUMBOCTH TBEPAOTO TEJIA, UMEIOILETO
IO OTIOPHI"

154

Du3HUECKUi IPAKTUKYM 110 TEME
"M3MepeHune UMILysbca Teja o TOPMO3HOMY
nyTi" unu "M3Mepenne cuibl TATH, CKOPOCTU
MOJIETTH 3JIEKTPOMOOUIIST M MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" MIIH
"HccnenoBanue COXpaHEHUs UMITYJIbCa IPU
yrpyrom B3aumopenicTeun" win "M3mepenue
KUHETUYECKOW SHEPTUU TeJla 10 TOPMO3ZHOMY
nyTH"

155

Pusnyeckuil NpakTukyM 1o teme "M3yuenue
U30TePMUYECKOTO Mpoiiecca (peKOMEHJ0BaHO
HCIONIb30BaHue udpoBoit mabopaTopun)"
nin "M3ydeHne u30XopHOro mnporecca” uiu
"N3yuenue nzobapHOro mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOSTHUS"

156

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepeHue yaenbHON TemToEMKOCTH" UITH




"HccnenoBaHue npolecca OCTbIBAaHUSA
BerecTa" wim "Hccienosanne agnabaTHOrO
npouecca” nim "M3ydueHne B3auMOCBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS M TEMIIEPATYPbI KUTICHUS
JKUAKOCTEN"

157

®usnyeckuil NpakTukyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN HCTIapEHUsI JKUIKOCTEH"
w "M3Mepenne ynenpHo! TEIUIOThI
riaByieHus apaa” win "M3ydeHnue cBOMCTB
HaChILIEHHBIX apoB" win "M3mepenue
a0CONIOTHOM BIaKHOCTH BO3yXa U OLIEHKA
Macchel apos B nometeHun". Msmepenue
K03(ppHILIMEeHTa TOBEPXHOCTHOTO HATSKEHHSI

158

Pu3NUECKU IPAKTUKYM IO TEME
"HaOmronenue npeBpamieHus SJHepruu
3apsHKEHHOT0 KOHJIEHCATOpa B DHEPTHUIO
u3nydeHus ceeroanona” uinu "M3ydyenue
MPOTEKaHUs TOKA B IIETIH, COACpIKaIIe
KoHaeHcarop" wiu "Pacnpenenenue
Pa3HOCTH NMOTEHIMAIOB (HAIIPSDKEHUS) TIPU
IOCIICJOBATEILHOM COCIUHCHUN
KOHJIEHCAaTOpOB"

159

DU3NYECKUN TPAKTUKYM 10 TEME
"NccnemoBaHue CMEIIaHHOTO COEIUHEHUS
pe3uctopoB" wiu "M3Mepenue ynenabHoro
COIPOTUBJIEHUS IIPOBOJHUKOB' WK
"MccaemoBanye 3aBUCUMOCTH CHIIBI TOKA OT
HanpsHKEHUs JJ1s1 JJaMITbl HaKajauBaHus"




160

®u3NUeCKUil IPAKTUKYM IO TEME
"Habmronenue anexrponuza’ uimn
"U3mepenue 3apsiga 0JHOBAJIEHTHOrO HoHA"
nin "HccnenoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” uin "CHATHE BOJIBT-
aMIIEpHOM XapaKTEepUCTUKH Juoaa"

161

PesepBHelit ypok. O60011IeHNE 1
cUCTEeMaTH3allHs 3HaHUH 110 TeMe
"Kunematuka"

162

PesepBubIil ypok. O60011eHNE U
cUCTEMATH3aIMs 3HaHUH 110 TEME
"Munamuka"u "Cratuka TBEpAoro rena'

163

HTorosast KOHTpoOJIbHAs paboTa

164

PesepBHeIit ypok. O600IICHHE 1
CHUCTEMAaTU3ALIMs 3HAHUHI 110 TeMe '"3aKOHBI
COXpaHEHHUs B MEXaHUKE"

165

PesepsHblil ypok. O6001IeHNE 1
cucreMaru3aius 3HaHui 1o TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKON Teopun”

166

PesepBHrlil ypok. O600111eHNIE U
CHCTeMAaTH3alys 3HAHUH 10 TeMe
"TepmoanHamuka. TeraoBbie MalivHb!"

167

PesepBubliit ypok. O60011eHNE U
cUCTEMAaTH3aIMs 3HaHUH 110 TEME
"ArperatHble cCOCTOsAHM BemiecTBa. Da3oBbie
nepexomnl"

168

PesepBHbIil ypok. O6001IeHNE U




cucreMatrusanus 3HAHUHU II0 TEME
"InexTpuueckoe mosie"

PesepBHelit ypok. O6001IeHNE U

169 cucTeMaTU3alns 3HaHU 110 TeMe 1
"TIoCTOSIHHBIN NEKTPUUECKUNA TOK"
PesepeHelil ypok. O600IICHHE 1
170 cucTemMaTu3alus 3HaHui mo Teme "Toku B 1
pa3nuy4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 11




11 KJIACC

n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposbHbie
padoTsI

DJIEeKTPOHHBIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcsl

B3aumoielicTBUE MOCTOSTHHBIX MAarHUTOB U
MIPOBOJHHUKOB C TOKOM. MarHuTHOE MoJie.
['unore3a Ammepa * (OnepaTopbl
WHIYKIIHOHHBIX ITeUeH)

Bekrop MarHuTHON MHAYKIMH. [IprHImn
CyNEPHO3UIUU MAarHUTHBIX NOJIeH. JInHumn
MarHMTHON MHIYKLIUU

MarauTHO€ noJie MPOBOJHUKA ¢ TOKOM. OTIBIT
Opcrena

Cuna Amniepa, €€ HanpaBJIEHUE U MOAYJIb

BxonHoi koHTposb.Pemenue 3agaqy

IIpumeHeHne 3akoHa Amriepa.
DNeKTpoU3MepUTENbHbBIE IPUOOPHI

Cuna JlopeHnua, e€ HanpaBiIeHUE U MOJYJIb.
JIBr>keHue 3apsiKEHHOW YaCTUIIbI B
OJTHOPOJTHOM MarHUTHOM TI0JIe

Perenue 3amau

Pa6ora cunbl Jlopenma

10

Penrenue 3agau

11

Mar»auTtHoe 110JI€ B BELIECTBE.
deppOMarHeTUKy, napa- u AuaMarHeTUKU




OcHoBHbIE CBOICTBA (heppOMarHeTUKOB.

12 1
[Tpumenenne peppoOMarHeTHKOB

13 Pemenne 3amad mo treme "MarautHoe 1oJie"

14 Penrenne 3agau mo reme "MarautHoe mosne"

15 SIBneHuE IMEKTPOMArHUTHON MHIYKITHH. 1
[ToTox BeKTOpa MarHUTHON MHIYKIIUU

16 O/J1C nuaykmu 1

17 3aKOH 3JIEKTPOMAarHuTHOM MHIYKIIUU 1
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko 1

19 O/JIC uHAYKIMH B IBMOXKYLIUXCSI IPOBOAHUKAX 1

20 Pewienue 3amau 1

21 [MpaBuio Jlenia 1

29 NunyktuBHOCTE. KaTynika HHAYKTUBHOCTH B 1
LIENHU MOCTOSSHHOT'O TOKa

23 Asnenne camounaykuuu. IJ1C 1
CaMOWHTYKIIUU

24 DHeprusi MArHUTHOTO TIOJIsI KATYIIKH C 1
TOKOM. DJIEKTPOMArHuTHOE MOJie

25 Pemenue 3amay 1

26 O0001meHne U cUCTEMAaTH3allHs 3HAHUH 110 1
Teme "DneKkTpoanHamMuKa"

97 KonTponbHas pabota mo Teme 1
"OnexkTpoauHaMuka"
Koneb6arensHas cuctema. CBOOOIHEIC

28 Kosiebanus. ['apMoHnyeckue Konedanus 1

*(Llupkauu- SKBUITHOPHUCTHI)




Kunemarunueckoe u JUHAMHUYCCKOC OITMCAaHUE

29 Kone0aTeIbHBIX IBYKEHUI
DHepreTuyeckoe onucanue. BeiBos

30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKHUX
Kosie0aHU U3 UX SHEPreTHIECKOro u
KHHEMAaTHICCKOTO OITUCAHMS

31 Ammuintya u ¢aza konedbaHui
[Tepuon u yactota xKonedanwuii. [lepros
MaJIBIX CBOOOIHBIX KOIeOaHUH

32 MaTeMaTHuecKoro MasitTHuka. Ilepuon
CBOOOIHBIX KOJIEOAHU MTPYKUHHOTO
MasiTHUKA

33 3aryxaromue konebanus. BeiHy X /IeHHbIE
kosnebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Pemenue 3amau

36 Ypok-koupepeHnus "MexaHu4YecKue
KoJieOaHUsI B My3bIKAJIbHBIX HHCTPYMEHTaX"

37 O06o0011eHHEe U cUCTEMaTHU3aIus 3HAHUM 110
TeMe "MexaHndeckue koneOanus"
DneKTpOMarHUTHbIE KOJeOaHus.

38 Koneb6arenpHbiii KOHTYp * (Onepatopsl
COTOBBIX CeTeil)
®opmyna Tomcona. CBsi3b aMIIUTYAbI

39 3apsifa KOHJIEHCATOpa ¢ aMIUIUTYIOU CUITbI
TOKa B KOJIeOaTeIbHOM KOHTYype

40 3aKOH COXpaHEHHsI SHEPTUHU B U/1€aJIbHOM




KOJIeOaTeIbHOM KOHTYPE

3aTyxarolue EeKTPOMarHuTHbIE KoeOaHusl.

41 BbIHYKICHHBIE 2JIEKTPOMAarHUTHBIE
Kose0aHus

42 ITepemennsbIii TOK. Pe3uctop u KOHIEHCATOp B
[EeTH EPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTHU B IIETTH
MEPEMEHHOT0 TOKa

44 3akon Oma JuIsl AJIEKTPUYECKOMN LEnn
MEPEMEHHOTO TOKa
MomHOCTb IEPEMEHHOI0 TOKA.

45 AMITIUTYHOE U IEUCTBYIOLIEE 3HAUECHUE
CHUJIBI TOKA U HAIPSKEHUS

46 Pe3oHaHC B 3JIeKTpUYECKON TICTTH

47 Pemenne 3anau
Wneanbusiif Tpancopmatop. [IpousBoactso,

48 nepeaava u nmoTpedIeHne AIEKTPUISCKO
SHEPTUU
DKOJIOTUYECKUE PUCKH TIPH ITPOU3BOJICTBE

49 anekTpodHeprun. KynbpTypa ucmnoib30BaHus
AIIEKTPOIHEPTHH B MMOBCEAHEBHOM JKU3HU

50 Pemrenue 3amau

ol Pemenne 3anau

59 O0600611eHe U cucTeMaTU3alus 3HaHUN IO
TeMe "DIeKTpoMarHuTHbIC KojiebaHus"
Mexanndeckne BOIHbL. XapaKTepUCTUKHU

53 MexaHu4eckux BoJH * (CeppHUHTHUCTHI )




54

CBo¥icTBa MEXaHUYECKHUX BOJIH

95 3ByK. XapaKTEpUCTUKH 3BYKa

56 Wudpa3syk u ynprpassyk. lllymosoe
3arpsi3HEHUE OKPYKaOIIEH CpeIbl

57 Penrenue 3agau

58 DNeKTpOMarHuTHbIE BOJHBL. M3myuenue
AJIEKTPOMArHUTHBIX BOJH

59 OHeprus ANEKTPOMarHUTHBIX BOJIH. CBOMCTBA
AIIEKTPOMAarHUTHBIX BOJIH
[ITxana 37€KTPOMArHUTHBIX BOJIH.

60 IIpuMeHeHne NEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY
[TpyHLIUIIBI PAANOCBA3HU U TEIEBUICHHUS.

61 Panuonoxarus. DneKTpoMarHuTHOE
3arps3HEHUE OKPYIKAIOIIEl cpeabl *
(Pe16onoBenkuii Tpasep, BoenHsle I1BO)

62 Kontponbnas pa6ota o teme "Konebanus u
BOJIHBI"

63 CaeT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO pacpoCTpaHEeHHsI CBETa

65 Otpaxxenue cseta. [lnockoe 3epkaino.
Cdepuueckoe 3epkaiio
[Tpenomnenue cBeta. AOCONIOTHBIN U

66 OTHOCHUTEJIbHBIN [MOKa3aTesb NPEIOMIICHHUS.

ITostHOE BHYTPEHHEE OTPaKCHHE.
IIpenenbHbIi yroi MOJHOTO BHYTPEHHETO




OTpaXKeHUS

Pemienue 3aa4 Ha IPUMCHCHUEC 3aKOHOB

o7 OTpa’KeHHsI U TIPEJIOMIICHHUS CBETa 1

68 Xop nyyeit B mpusMe. Jlucnepcus crera. 1
CnoxHBIN cocTaB Oemoro ceera. LIser

69 JInn3pl. DOKYyCHOE PACCTOSHUE U ONITHYECKAs 1
CHJIA JINH3BI

70 [TocTpoenue n300pakeHNi B TUH3aX U UX 1
cuctemax. YBeJIUYEHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 n300pakeHH, OTYYaeMbIX C IOMOIIBIO 1
JIVH3

72 ['ma3 xak ontudeckas cucrema 1

73 Pemenue 3anau. [Ipenensr npumeHIMOCTH 1
reOMETPUYECKON ONTHKH

74 CKopocThb CBETa U METOBI €€ U3MEPEHUS

75 Hucnepcus ceeta
Wurepdepentus ceera * ( [IpocBetieHne

76 ONTUYECKUX NMPHOOPOB — paOOTHHUKH 3aBOJOB 1
IO MPOU3BOJICTBY OMHOKIIEH, (hoToanmaparos,
TEJIECKOIIOB)

77 KorepeHTHbIE HCTOYHUKU. Y CIIOBUS 1
HaOJIOACHNST MAKCUMYMOB U MUHUMYMOB

78 [TonyronoBast KOHTpoJbHAs paboTa. 1

79 [Tpumenenne naTephepeHITUN 1

80 Judpakus cBeTa 1

81 JudpakimonHas pemeérka. Y cioBue 1




H36HIO)ICHI/I$I TJIaBHBIX MAKCUMYMOB

82 Pemenwne 3amnau 1

83 [TontepeuHoCcTh cBeTOBBIX BOJH. [Tonsipu3anus 1
cBeTa

84 Pemenue 3amay

85 CBeTOBbIE SIBIICHUS B IPUPOJIE

86 O06o0011eHne U cUCTeMaTU3alus 3HAaHUN IO 1
teme "Onrtuka"

87 KontponbHas pabota nmo teme «OnTuka» 1
['paHuUIBI TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOAUHAMUKH U 1
MPUHIAIT OTHOCUTEIIBHOCTH

89 ITocTynatel cnenuanbHOM TEOPUU 1
OTHOCUTEIIbHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBA.
[IpeobpazoBanus Jlopenma. Ycnosue

90 npUIHHHOCTH. OTHOCUTEITHFHOCTh 1
OJTHOBPEMCHHOCTH. 3aMeJIJICHUE BPEMEHU H
COKpAIIEHUE JTITUHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKON 1
YaCTHUIIBI

92 CBsI3b MacChI C YHEPTHEH U UMITYITLCOM 1
PENSATUBUCTCKON YaCTHUIIBI. DHEPTHSI IIOKOS

93 PaBHOBeCHOE TEIIOBOE U3TyUYCHHE 1

94 3akoH cmemnienns Buna 1

95 ['umote3a M. [Tnanka o kBaHTax. OTOHBI 1

96 OHeprus 1 uMnIyibe HOoToHa 1




®otoadpdext. OnbiTol A. I'. CToneTosa.
3akonsl porodddexra * (Muxenep —

o MPOTPaMMHUCT peaTu3als IPOrpaMMebI
«YMHBIA TOM»

98 VYpaBuenue DitHmTeiHa 17151 hoTodPdekTa.
"Kpacnas rpanuna" ¢porosddexra

99 Jasnenue cBera. OnbiTel I1. H. JIeOeneBa

100 BoJiHOBBIE CBOMCTBA YaCTHUILL
Bounbl ne bpoiind. [Inuna Bosisbl ne bpoins

101 U pa3Mepbl 001aCTH JIOKATU3AINI
JIBUKYILIEUCS YaCTULIBI

102 KopmyckysipHO-BOIHOBOM 1yaln3m

103 Jludpakius 3J1eKTPOHOB Ha KPHUCTAIIAX
Crneuunduka usmMmepeHuii B MUKpOMHUPE.

104 CooTHOIIIEHUSs HEOTIPEACIIEHHOCTEN
['eiizenOepra

105 Pemenue rpadudeckux 3amaq

106 Pemenne pacuéTHBIX 33129

107 KonTponbhas pabota mo Temam: "OCHOBBI
CTO", "KopycKyasipHO-BOJIHOBOM J1yanu3m"

108 OMnBITHI 110 UCCIIEJOBAHUIO CTPOCHHUS aTOMA.
[TnanerapHas monens aroma Pesepdopaa

109 IToctynats! bopa

110 Bunsr criektpoB. CriekTp ypoBHE# sHEpruu
aToMa BOAOpoJa

111 CrioHTaHHOE ¥ BBIHY)KICHHOE U3TyUCHHE

CB€Ta




112

Jlazep * (Xupypr — orambemoror )

113

Hyxnonnas monens sinpa ['eitzendepra-
NBanenko. 3aps 1 MacCoOBOE YUCIIO sAJIpa.
M3oTomnsl. PannoakTUBHOCTE

114

3aKOH paJIMOAKTUBHOTO pacmnaja. CBoHCTBa
MOHU3HPYIOLIEro n3ilydeHus. BinusHue
paILI/IOElKTI/IBHOCTI/I Ha KHUBBIC OpFaHI/ISMBI.
Jo3umerpus

115

DHeprus CBA3U HYKJIOHOB B szpe. SaepHbie
cunbl. JledekT macchl snpa. SnepHsie
peakiuu. Anaepusie peaktopsl. [Ipodiemsl
YIIPABIIIEMOIO TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKHUE ACTIEKThI pa3BUTHUSA AEPHOU
SHEPIeTHKHU

116

MeToapl perucTpaluy U UCCIeI0BAHMS
a7IeMEeHTapHbIX YacTull. OyHaaMeHTalIbHbIC
B3auMoieiicTBUsA. bapruoHbl, ME30HBI 1
nenrtonsbl. [Ipeacrasinenue o CrangapTHOM
Mozenu. KBapk-TiirooHHast MOJIeTh apOHOB

117

®u3uka 3a npenesnamu CTaHAAPTHON MOAEIH.
TéMHas martepus U TEMHas DHEPIUsl.
EnuHcTBO M3nveckoit KapTHHBI MUpa

118

Ortarbl pa3BUTHS aCTPOHOMHH. 3HAUEHUE
aCTPOHOMHH

119

[TprMeHNUMOCTb 3aKOHOB (PU3UKH IS
00BsCHEHUS IPUPOJIBI KOCMUYECKUX
00BEKTOB. METOIbI aCTPOHOMHYECKUX
HACCIEIOBaHNH




120

CoBpeMeHHbIE ONITUYECKUE TENECKOIBI,
panuoTenecKonsl, BHEATMOC(hepHas
aACTPOHOMHS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue
3BE3/IBI, INTAHETHI, UX BUAUMOE IBIDKEHUE

122

Comnneynas cucrema. Comaie. CotHeuHast
akTUBHOCTh. cTounuK sHeprun CoJiHLA U
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpaibHBIN KJIacc —
CBETUMOCTB"

124

3Be3,I[LI TJIaBHOM MOCIEI0BATEILHOCTH

125

Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU U
sBosroy CoJHIA U 3BE3/. DTarlbl )KU3HU
3BE3]

126

Muineunsiii [IyTe — nama [Manaktuka. Tumbl
rajakTuk. YEpHBIE IBIPHI B SAPAX TATAKTHK

127

Bcenennas. Pacinpenne Beenennoii. 3akoH
Xa60ma. Teopust bonpiioro B3pbiBa.
PenukroBoe nznyuenue

128

MacmrabHast cTpyktypa Beenennoii.
MeraranakTuka

129

Hepeménabie mpoOieMbl aCTPOHOMUH

130

Ou3nyecKuil MPaKTUKYM I10 TEME
"HccenenoBanue MarHUTHOTO MOJIA
MOCTOSHHBIX MarHuToB" nin "Hccienosanue
CBOWCTB (peppOMArHeTUKOB" WK




"UccienoBanue IeUCTBUSI IIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

131

PU3nYECKU IPAKTUKYM I10 TEME
"U3smepenue cunbl Amnepa" win "U3zyyenue
3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKa"
win "OnpeneneHre MarHUTHOM MHIYKIIUHM Ha
OCHOBE M3MEpEHUs CUiIbl AMiiepa"

132

Ou3nYeCKUil MPAKTUKYM I10 TEME
"MccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON
uHaykuu'" wim "OnpeaeneHue HHIyKIUU
BHUXPEBOI'0 MarHUTHOTO MoJs"

133

@U3NYECKU IPAKTUKYM I10 TEME
"UccnegoBaHue sIBICHUSI CAMOUHIYKIIUU"
nmn "COopka MOJEIH 3JIEKTPOMArHUTHOTO
reneparopa"

134

@U3NYECKUI PAKTUKYM I10 TEME
"N3mepenue neproia CBOOOAHBIX KoJeOaHu
HUTSHOT'O U MPY>KUHHOT'O MasiTHUKOB"

135

@U3NYECKUN PAKTUKYM II0 TEME
"[IpeoOpa3oBaHue SHEPrUH B IPYKUHHOM
MasiTHUKE"

136

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanne mepeMeHHOTO TOKa Yepe3
MOCJIEIOBATEIILHO COSTUHEHHBIE
KOHJIEHCATOP, KaTyIlIKy U pe3ucTop’ win
"UccnenoBanue paboThl HICTOUHUKOB CBETA B
e IEPEMEHHOTr0 ToKa"

137

®dusnueckuii npakTukym mno teme "Mzydyenue
rnapamMeTpoB 3BYKOBOM BOJIHBI"




138

PU3NYECKUI PAKTUKYM TI0 TEME
"N3mepeHne nokas3aTesis MpeoMIICHUS
crexna" uin "llonydyenue u3o00paxeHus B
CUCTEME M3 IIOCKOTO 3epKajla v JIMH3bI"

139

DU3NYECKHUI TPAKTUKYM I10 TEME
"UccnenoBanre 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BElIecTBa (Ha mpuMepe
*kuakux auH3)" win "M3Mepenue GpokycHoro
PacCTOSIHUS PACCEUBAIOIINUX JTUH3"

140

OU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue qudpakuuu, uHTepdepeHnu
U moJisipu3anuu ceera'

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMIYJbca U SHEPTUHU
PENATUBUCTCKUX YacTull (1o ¢potorpadusm
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
none)"

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrosinHon [lnanka Ha ocHOBE
uccienoBanus porodddexra’ um
"HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA
Yyepe3 CBETOAMO/] OT HarpsiKeHus"

143

OU3NYECKUI TPAKTUKYM I10 TEME
"MccnenoBaHue CieKTpa pa3pekeHHOTO
aTOMapHOTr0 BOJIOPOJIa U U3MEpPEHUE
noctosiHHoM Punbepra"

144

OU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue paairnoakTUBHOTO (hOHA C
UCIIONIb30BaHueM no3umerpa’ win "U3ydyenne




TIOTJIONIEHMS OeTa-4acTHUIl AITFOMAHUEM"

145

@U3NYECKUN PAKTUKYM I10 TEME
"HaOnroaenus 3BE31HOr0 HEOa
HEBOOPY>KEHHBIM TJIa30M C UCTOJIb30BaHUEM
KOMITHIOTEPHBIX TPHIIOKCHHUH JIJIs1
OTIpEeIeTICHNS TTOJI0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBEpHOro Noylapus 1 sipKue
3BE3 161" Min "HaOmroieHus B TEJIECKOI
JIyHBI, T1aHET, TYMAHHOCTEN U 3BE3THBIX
CKOILICHUI"

146

147

O000menne U cucTeMaTu3anys 3Hauuil. Poab
(bU3UKN U ACTPOHOMHH B YKOHOMUYECKOIA,
TEXHOJOTMYECKOM, COLIMATLHON U dTUUECKOM
chepax nesITeIBPHOCTH YEJIOBEKa

O0o0011IcHNE ¥ cCUCTEMAaTH3alMs 3HaHui. Poib

U MecTO (PU3UKH U aCTPOHOMHUU B
COBPEMEHHOI HayyHOU KapTUHE MUpa

148

O00011IeHre U cucTeMaTu3anys 3HaHu. Poib
¢dusnveckoii Teopun B HOpMUPOBAHUU
NpEeJCTaBICHHA 0 (PU3NYECKON KapTUHE
MHpa, MECTO (PU3UYECKON KapTUHBI MUpPa B
001IeM PsITy COBPEMEHHBIX €CTECTBEHHO-
HaY4HbIX IIPECTAaBICHUN O IPUPOAE

149

O0001IeHHE U CUCTEMATU3ALMS 3HAHUN 110
Teme "Kunematuka"

150

O00011eHNEe U cCUCTEMATU3ALM 3HAHUHN 110
teMme "Kunematuka"

151

O0001IeHnEe 1 CUCTEMATU3AINAS 3HAHUHA T10




teme "JlnHamuka"

O0001IeHHE U CUCTEMATU3ALMS 3HAHUMN 110

152 | \
teMe "CTaTHKa TBEpJOro Teia

153 OO0o001IeHHE ¥ CUCTEMATH3aIUS 3HAHUH 10
Teme "3aKOHbBI COXpAaHEHUSI B MEXaHUKe"
O00011eHNe U CHCTEMAaTH3allHs 3HAHHUH 110

154 TeMe "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON
Teopun"”

155 O00011eHNe U cUCTEMATU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TeroBbie MalTuHbI"
O000I11IeHHE ¥ CUCTEMATH3aIUs 3HAHUN 10

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe IEpexoab"

157 O06001IeHne U cUCTEMATH3AIHAS 3HAHUN 110
Teme "DnekTpuyeckoe mnose"

158 O0o00IIeHHE ¥ CUCTEMATH3aIUs 3HAHUH 10
teme "[loCTOsTHHBIN 3JIEKTPUYECKUM TOK"

159 O0001eHre U cHCTEMAaTH3alHs 3HAHHUH 110
teMe "Toku B paznuuHbIx cpegax”

160 OO000I11IeHHE ¥ CUCTEMATH3aIIU 3HAHUH 10
TeMe "MarauTtHoe 1oje"

PesepBubIil ypok. O6001eHIE 1

161 cUCTeMAaTH3aIs 3HaHUM 110 TeME
"DeKTpOMarHuTHAs UHIYyKLIUs"
PeseprubIil ypok. O6001IeHIE 1

162 CUCTEMAaTHU3aLHUA 3HAaHUI 110 TEME
"MexaHnuyeckne Kojieoanusa"

163 PezepHslii ypok. O6001eHue u




CHUCTeMaTH3allHs 3HAHUH 110 TeMe
"DJIeKTPOMArHUTHBIE KOJIeOaHus "

164

PesepBHrlit ypok. O6001IeHNE 1
cUCTeMaTH3allKsl 3HAHUI 110 TeMe
"MexaHu4eCcKue U ANEKTPOMAarHUTHBIE
BOJIHEI"

165

PesepBHblii ypok. O600IeHNHE 1
cucreMaTusanus 3Hanui mo reme "Ontuxa"

166

PeseprubIil ypok. O6001eHIE 1
cucreMaru3aius 3HaHui mo Teme "OCHOBBI

CTO"

167

168

PesepBHblit ypok. O60011IeHNE 1
cUCTeMaTH3allysl 3HaHUil 110 Teme
"KopnyckyasipHO-BOJTHOBOM Ayayin3m"

Htorosas koHTpoJIbHAs paboTa

169

PesepBHrlit ypok. O6001IeHNE 1
cucTeMaTu3anys 3HaHui 1mo reMe "dusnka
ATOMHOTO SI7IpA U AJIEMEHTAPHBIX YACTHIL"

170

PesepBubIil ypok. O60011eHIE 1
cUCTeMAaTHU3alUsA 3HAHUH 110 TeMe " DIeMeHThI
actpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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