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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YypOBHE CcpelHero oOmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueObHoro npeamera «dusuka» B 00pa30BaTEIbHBIX OpraHU3aALMIX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa C y4ETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yuebHoro npeamera «Duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
oOy4JarommmMcsi, KOTOpble HEOOXOAWMBI JJId MPOJOJLKEHHs OoOpa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCsS, OCBOMBIIHX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHus Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

coziep>kanure yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o ¢u3UKEe HMEET MNPUMEPHBIM XapakTep M MOXKET OBITh
WCITOJIP30BaHA YUUTEIAMU (DU3UKHU JUTsl COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOXKHOCTH JUISI peaM3allUd  Pa3IUYHBIX METOJUYECKHUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



duszuka kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KauecTBe y4eOHOI0 IMpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir um actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsT HOBBIX MAaTepUajOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
($U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMHUPOBAHHUE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00IIero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTpHUBaTh KaK MPUHIIUIIBI €I0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys mOpeamnosiaracT HCIOJb30BAHUE
TYMaHUTapHOTO MOTEHIUana (U3MUECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoes npuknaonon nanpasiennocmu. Kypc gusuku yriryoiEHHOTO ypoBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHue coJiep>kaHus MPorpaMMebl 1Mo (PU3MUKE JTOJBKHO OBITh MOCTPOCHO Ha
MPUHIIAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usmku peanuzanus 3THUX
INPUHILIUIIOB 0a3UpyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. s yrioyOGnaéHHOTO
YPOBHS — 3TO CHCTEMa CAaMOCTOSITEIBHOTO YUYEHHYECKOTO OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHI MPU HM3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MPaKTUKyM MpoBoAuTcs 100 B kKoHue 10 u 11 kimaccoB, mub0 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom pabortamu
MpPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cuUCTeMa YYEHHUYECKOTOo AKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa MpPEJICTaBlIEHA €IMHBIM IepedHeM. BuiOop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUICCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU IIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEH (PUM3MYECKUX BEJIMYUH M TMOCTAHOBKY
OTTBITOB TIO TMPOBEPKE MPEITIOKCHHBIX THITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKON MOJIE/bIO, TTO3BOJISIONINE MPUMEHSIThH
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pa3ienioB. [[s KkayecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUs Ha OOBSICHEHHE/NpeICcKa3aHue IPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BhIOOpa
(bu3nYeCcKo MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCIEUCHHIO yueOHOTO Tpolecca Kype (U3UKUA YTriyOJIEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMIOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKe YYEHUYECKHUX OINBITOB, JIAOOPATOPHBIX pabOT M paboOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pyI0BaHHE.

JlemMoHCcTpalMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMSI  M3yYaeMbIX SIBICGHUW W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHUM.

JlaGopatopHoe 00OpyAOBaHHE [JIsI YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUsI PU3UKHU B OOLIEM 00pa30BAHUHU SIBIISIIOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alouMxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIECHHSI K OKPYXKAOIINM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUN O poOiaM (PU3UKU [ PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHHne 3TUX 1elield 00ecreunBaeTCsl PElICHUEeM CIEAYIOIMUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUs:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKknux SIBICHUNA B MPHUPOAE U JUIsl MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCJIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENLY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M IPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHbOpMaIuH,
OINPEIENECHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHUM IPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpeca K chepam mpodecCHOHATBHON eATeTbHOCTH, CBI3aHHOM
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYYAIOIUMUCS, I[UIAHUPYIOMUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb J1IabopaTOpHBIX U
NPAKTHUYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M ONBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHusi (U3UYECKUX BEIMYMH (AHAJIOTOBbIE W LU(POBBIE
U3MEPUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMid  (QU3NYECKUX  BEIMYMH  (a0COJIOTHAs WU
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €r0 IPUMEHUMOCTH. Pu3ndeckas
TEOpHUS.

Pons u mMecto ¢u3uku B (GOPMHPOBAHUHA COBPEMEHHON HAyYHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

M3mepeHne cuiibl TOKAa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKLIUH Ha OCH CHUCTEMbl KOOPIMHAT.
CnoxeHue nepeMeIIeHuii U CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKmu.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKH.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHaApsAOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBukeHUs Tena, OpPOLIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEW NBHKEHUS OJAHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHMU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI JTaOOpaTOPUN).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIHMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TelIa.

W3yyeHue IBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOW I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa oOpanieHus: KOHMYECKOro MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwita. [IpyuHImn cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpoThl. J[BHXKEeHUE
HEOECHBIX TEJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
YKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune mace o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepeHre paBHOACUCTBYIONIECH CUJI TIPH JABMKEHUHM OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH IUTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEpAOMY Telly. LleHTp TsxecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3akonvl coOXpaneHus é mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KCHHUE.

MomeHT ummynbca marepuanbHOW TOuku. [IpeacraBienue O coxXpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukd. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loreHnManbHple W HeNOTeHUMANbHbIE Ccuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'pAaBUTALMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymm s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4YecKkrue yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUUYECKOM W TOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMaJICHUHU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TTOTEHIIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CWJIBI TPEHHUS MPHU JABMXKEHUHM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTnYeckol Tteopun (MKT), wux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHoBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. TemmepaTrypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHBl. YpaBHeHue MeHnneneeBa—Knaneiipona. AOconroTHas
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13p a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEeIbHOTO TEIJIOBOTO JIBH>KEHHSI €€ YACTHIL.

TexHHYeCKHe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTaquInuecKuX peméToK.

HabGnronenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy TOpsiueit U XOJIOAHOM BOJIOM.

W3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mauiunbl.

Tepmoaunamuueckas (T[[) cucrema. 3agaHue BHEIIHUX YCIOBUU A
TEPMOJAMHAMUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepMoauHamuku. CaMONpOU3BOJbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENH: HU3KAsl KOHIEHTpAlUs YacTHIL], BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crnoco0  M3MEHEHHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMUYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacuér konuuecTBa TEIJIOTHI mnpu Teruonepenade. Ilondarue 00
aanabaTHOM IpoIiecce.

IlepBpiii 3ak0H TEpMOAMHAMUKHU. BHyTpeHHsist sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TepeiaTh TEIIOTY OT 00Jiee XOJIOAHOTO Telia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [uki Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUSA «TEIUJIOBBIX» OTXOJ0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIM3alUsl OMOOPTaHUYECKOTO TOTUIMBA J1JIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM paclIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. VcmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacblllieHHbIE W HEHAachIlleHHbIE Mapbl. KadecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMITEPATYPhI KUIICHUS OT JABJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopubie Tema. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3anusa. YJIeJbHas TEIIoTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimmpeHue XUAKOCTEH U TBEPIBIX Tell, 00BEMHOE U JIMHEWHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEXoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOEe HaTsDKeHHE. KOd((UIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM TaBJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanunnsipasie siBeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIaBJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX [1apOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JdiekTpoanHamMuka.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUECKOIO
3apsna.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsokéHHocTh  anekTpuueckoro  mnosisa.  [IpoOnwiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO 0. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTaTUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOTHOTO).

[IpuHIUIT CyIEPIIO3UIINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeckOoHEeUHOM TIIOCKOCTU. KapTuHbl JWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsIOB.

JuanexTpuku B 3IIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DIEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIJIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reueparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHEHCATOpa B SHEPTHIO
W3JIyYEHHUs CBETOAMO/IA.

N3ydeHne npoTekaHns TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanre paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MNPOBOAHMKA OT €ro JUIMHBI U IUIOMIAAY HONEPEYHOIO0 CEUCHUS.
Y 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA W TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOUOAA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipssmoe nzmepenne IJC. KopoTkoe 3amMbIkaHHE TAIIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coelMHEeHNns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepeHne yAaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3iuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHUYecKHe YCTpOMCTBA M IPAKTHUECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

M ckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METAJNIOB U NOJIYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHHUM (DPU3UUECKUX BEJIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSL C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CHUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIu,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEeW Cpemsl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIWJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4eHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIbI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAIUS, TaIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJIYTPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKaA.

Tema 4. Macnummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuW. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYLIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amriepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarunuTtHoe none B BemecTse. PeppOMArHeTUKH, I1apa- U JUAMAarHETHKU.



TexHU4ecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa  7uHHMIA  WMHAYKOWM ~ MArHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHUil MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUS IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIA MMOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETUKOB.

HccnenoBanne 1edCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
T0JIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alUTa OT AJIEKTPU3ALMU TeJl PU JABMXKEHUH B MAarHUTHOM TOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IDJIC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOM) TpyoOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne HAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTMHAMHYECKOE OIHMCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHUIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJI€OaHUS.

TexHuyeckre yCTpoMCcTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenne He3aBUCMMOCTH TIeprojia MajlbIX KOJeOaHWl Ipy3a Ha HUTHU OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Meproa CBOOOHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NpeACcTaBiIeHUN 00 UAcaAIbHON MOIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUN HUTIHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCATopa C aMIUIMTYOM CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrinyxkneHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHSl TMpU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO IEPEMEHHOIO0 TOKAa. PEe30HAaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUU B ITIOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JJIEKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIEepeIay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 3IeKTpPOMarHuTHOTO TeHEpaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJICOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocienoBaTENIbHOM COENMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

Nzyuenue tpancopmaropa.

HccnenoBanre nmepeMeHHOTO TOKa 4Yepe3 MOCIe0BATENIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAobHbIE BOJIHBL. Ileproj, CKOpPOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpPa)XCHHE, MpelIoMIIeHHE, HMHTephEpEeHLUs |
U pakius.

3Byk. CxopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTaIns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKims.

[Ikana 371€KTpOMarHUTHLIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaOIIEH CPeIbl.

TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITIHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Ten0 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTb JJTUHBI BOJIHBI OT 4aCTOTHI KOJICOaHHIA.

Habmoenue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnny U nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmtonenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW W
4acTOTOM KoJieOaHUM.

HccnenoBanue  CBOMCTB ~ SJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MoNspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHHPaKPacCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKMuUKym.



N3yueHnne napaMeTpoB 3ByKOBOW BOJIHBL.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTtpoenue n3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpeaenapHblil yroyl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPACCTOSIHUSI TOHKOU C(hEepUYecKOil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTes MPEeTOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX M UX CUCTEMAX.

OnTuyeckue nmpubopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE WCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEeP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcClIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUM MOHOXPOMATHUYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITongapuszauus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus: CBETa.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanrie 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMepe KUIKHUX JTUH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIYyYCHUS Ha IBYX IIEISIX.

HaOmronenue nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHue IrHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUsI CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuupl  NMPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznea 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cmemeHust Buna. I'nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCcTBa yactull. Bonnel ne bpoird. Jnuna BosHb 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3aluu JABWXKylIelcsa dactuubl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHH4ecKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeTonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynater bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HabGnrogenue TMHeHYaToro CuexTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnass mogens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Alnbda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE H30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3IyYCHMs. BiusHUE paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccer sapa.

Anepurie peakuuu. [enenue u cuntes saep. Anepusie peaktophl. [Ipobiemsl
yOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCIEeKThl Pa3BUTHUS
AIEPHON DHEPrETUKH.

Mertonsl perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[Ipencrasnenne o CtangaptHoi Mojaenu. KBapk-TitooHHas MOJENb apPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomoba,
MarHUTHO-PE30HaHCHask TOMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPHUIUKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHuil. COBpEMEHHBIE ONTHYECKHUE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHLA U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEePUCTUKHU. J[MarpaMma «CIeKTpalbHbIN KJ1acc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3]1. DTambl )KU3HU 3BE3].

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE M3IIyyeHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd CEeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUIEHUU.

Du3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o0marmniee NOBTOPEHHUE.



O0o061enHre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYECHHUE ONMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKOW  (yHKIUI
bu3nyeckoil Teopuu, poib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmuecKkol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTHUH, XUMHUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: FBICHHWE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, U POBast 1a00paTopHsl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKUMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku mMOAOOUS TPEYTrOJIHLHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

Bbuonocus: >nektpuyeckue SBIECHUSA B JKUBOW MpPUpOJE, KoJieOaTeIbHbIC
JBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUH TIIpU TNPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHME  OKPYKAIOUIEH  CpEnbl,
yJIBTPa3ByKOBasl JHArHOCTUKAa B MEIWLIMHE, OINTUYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KpPUCTAIUINYECKAs! CTPYKTypa TBEPIBIX
T€JA, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3aJ€XKH MarHUTHBIX Py,
boToChEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUAN 3JEKTponepeaad, 3J1€KTPOABUTATENb, paaap, PAIUONPUEMHHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAs OaTapesi, CyTHUKOBBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIbHOM JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydarolerocss  Kak
aKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOlIecTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTaPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHNS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e I1IEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B TOCTPOEHUE YCTONYHUBOIO OYIYyIIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DJCTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYasg JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

e UHTEpPEC K pa3inuHbIM chepam npodecCHOHATBLHON JESITeIbHOCTH, B TOM

YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HAHHBIN BEIOOP Oyayiiei mpodeccun 1 pearTn30BhIBATh COOCTBEHHBIC
KU3HCHHBIC TIIaHbL;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3OBaHHWIO M CamMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

C(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPO0IIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JCHCTBUM B OKpYXKawIleWd cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKe.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAyYHOW JMESITEIbHOCTH, TOTOBHOCTH B IIpoOIiecCe
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIN AEATENbHOCTH, 33/aBaTh IAPAMETPbl U KPUTEPUH HX
JNOCTHKEHHS,

BBISIBJIAITb  3aKOHOMEPHOCTM M TPOTUBOPEUMST B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbI ¢ YYETOM aHaM3a UMEIOIINUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3yJIbTaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PpEAIBbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBnie ucciienoBarejbLCcKie JeHCTBUA:

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMU U METOJAaMU
(bu3nYeCKO HAYKH;

BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKOH | MIPOEKTHOMU
NEeATeTbHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIBHOMY TIOMCKY METOJOB pelleHus 3afad (U3MYECKOTo
COJepKaHusl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMS,

BJIQ/IETh BUAAMH JCSATEIbHOCTH MO TOJyYEHUI0O HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHUIO B PA3IMUHBIX YIEOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTaTh THUMOTE3y €€ pEelIeHHUs, HaXOAWTb apryMeHTHhl Ui
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPHUU
pelIeHus;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (OPMYJIHPOBATh COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMaLUu (PU3HMUECKOrO COJEp KaHUsA
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH IOHUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALHI0 MHQOPMALUU Pa3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh CpeICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEp)KaHUS B Pa3IMUHBIX (hopmarax c
y4€TOM Ha3HaueHus HUHGOpMaIMM U UEJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KoMMmyHHKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
JeSITEIbHOCTH;



pacrno3HaBaThb NPEANOCHUIKA KOH(DIUKTHBIX CHTyalldii W CMAr4arthb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IpEUMyIleCTBA  KOMaHIHOM  H
WHIUBUIYAIBHON paboThI;

BBIOMpaTh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHI C yu€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHHU30BBIBATH MU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JNEUCTBUMN, pacCIpelesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKIOIO0 y4aCTHHUKA KOMaHIbl B
oOIIMIi pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/UIaratb HOBBIE ITPOEKTHI, OLICHUBATH HJIEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  MIpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBIThH
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYIIECTBIISITh  [O3HABATEIbHYIO JESITEIBHOCTh B
oOnmacTd (GU3NKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENTbHO COCTAaBJISITh IUIAH PEIICHUS PACYETHBIX M Ka4eCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHHUS MPAKTHYECKOH pabOThl ¢ y4ETOM UMEIOIINXCS
pECypCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmmpsTh paMKH ~ y4eOHOro TpeaMeTa Ha  OCHOBE  JIUMYHBIX
IIPEANIOYTCHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BIAJCTh HAaBBIKAMHU IIO3HABATEIBHOW pedeKkcur KaK OCO3HAHUS
COBEPIIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJB30BaTh MPUEMBI pedIIeKCUU Il OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIECHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JIeSITeIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESITCIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mpouecce mocTuKeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTHSI COOCTBEHHOU
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIlieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMEH CHOCOOHOCTh MOHUMATh SMOILMOHAIBHOE
COCTOSIHUE JApPYIMX, Y4YWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.



INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMAaTh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AesITeNbHOCTU
4eJI0BEKA, POJIb U MECTO (PM3UKH B COBPEMEHHOM HAy4YHOH KapTHUHE MUDPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKHU, POJb (PU3HUYECKOM TEOPHH B
(bopMHpOBaHUY MTPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasznuyarh YCJIOBHMS MNPUMEHMMOCTH Mojened (QU3MYEeCKUX Tel H
IPOLECCOB (SBJICHUM): HHEpLUMaJbHAas cHUCTEMa OTCYETA, aOCONIOTHO
TBEpIOE TEJIO, MAaTepHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
CBOOO/IHOE mMajieHue, aOCONIOTHO ympyras naedgopmaius, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Tejla, UIealbHbIN ra3, TOUCUHBIN 3apsij,
OJIHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasznuyaTth ycloBUs (TpaHULbl, 00JACTH) MPUMEHUMOCTH (PHU3NUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHHMYECKHE IPOLECChl U  SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M IEepeMeleHus,
3akoHbl HplooTOHa, mpuHIMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
OHEPrUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
yCIIOBUSI paBHOBECHS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4ecKoe BBIPQKEHHE 3aKOHOB, YKa3bIBaTh yCIIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anues, BToporo
U TpEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHS UMITyJIbca U
MEXaHUYECKON 3HEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHbIe monoxeHuss MKT u 3aKkoHBI MOJNEKYJISpHON (U3HKH U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJEATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIUIOBOIO JBHKEHMS W KOHLIEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOIO JBHYKEHUS €ro 4acCTHL, CBS3b JABJICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE



MenneneeBa—Kianepona, TeEpBbIM 3aKOH TEPMOAMHAMMKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHeneeBa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOJMHAMHUKHU (3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHbI OMa Uil ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHHUS, HCIONb3Yys BEITUYMHBIL:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIA,
MOMEHT CHJIbI, JaBJEHUE, IOTEHUUAJbHAsl DJHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
SHEeprusi B3auMOAEHcTBHs Tena ¢ 3emi€id BOMM3KM €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abCoJI0THAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIe, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsHDKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BAKYYyME W B JUIJEKTPUKE, IOTEHIHAI JJIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABWKYLas CWja, CWiIa  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKA, JJEKTpUYecKas EMKOCTh IIJIOCKOrO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYAacTKa LMW C MOCIEAOBATEIbHBIM H
MapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SJHEPTHUSI AIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTULl BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KUIEHHE U KOHJEHCAIUs, TUIaBJIeHHE U KPUCTAIU3allisl, HAallPaBJICHHOCTh
TEIIONEpEeNaut, NICKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apSKEHHOTO TPOBOIHUKA,

IPOBOAUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, INIPU  OTOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3YyJbTaThl IOJYyYEHHOU



3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHUAEC TpapuKoB C YUIETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNU, JIeJaTh BEIBOJBI 10 PE3YJIbTATAM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUs (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITIOKEHHON TMIOTE3bl: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIOTE3B;

coOJiro1aTh paBujia OE30MacCHOrO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax y4eOHOro OKCIIEPUMEHTa, TMPAKTUKYyMa M  y4eOHO-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(U3MYECKO MOJENIbIO: Ha OCHOBAHMM aHAJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MUEeCKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATh  (OPMYIbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
buznyecKux TEOpUil NpH MCHOIB30BAaHMM MATEMaTHUYECKUX METOJIOB
pElIeHus 3a/1a4y, TPOBOJUTh PACYETHl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHANIM3UPOBAaTh pE3ydbTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylolle MNPUMEHEHHUs] 3HAHUW U3
pPa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HA U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOM M MPOU3BOICTBEHHOU
NEeSATEIbHOCTH 4YeJIOBEeKa, CBA3AHHOM € (PU3MYECKHMMH NpOLEecCaMu, C
MO3UIINN YKOJIOTUIECKON OE30TTaCHOCTH, MPEACTaBICHUIN O palliOHATHFHOM
IPUPOAOIOIb30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIECTBA;



OPUMEHSTh pa3jfyHble crocoObl paboThl ¢ MHpopManue (HusnIecKkoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYallUsSX, aJ€KBATHO OIICHMBATH BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESITENbHOCTU IO
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQUIIS.

K xoniy oOyuenuss B Il knacce mnpenMeTHBbIE pPe3yibTaThl Ha YIryOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPAKTHUYECKON JIEATENbHOCTH dYelloBeKa M  JaJbHEHIeM HaydHO-
TEXHUYECKOM Pa3BUTUH, 3HaYCHHE OMUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndecKkoil Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOMU
¢bu3uky, poib (Guznyeckod Teopurd B (GOPMHUPOBAHUU MPEACTABICHUN O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKOM KapTHHBI MUpa B 00IIEM
pSily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHUMOCTH MoOJeled (U3NYECKUX Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE M OJHOPOJIHOE
MarHUTHOE TOJIsl, TAPMOHUYECKUE KOJeOaHUs, MAaTeMaTHIECKII MasTHUK,
UJCTbHBIA TIPYKUHHBIA MAaSTHHK, TAPMOHUYECKHE BOJHBI, WJICATHHBINA
KOJIe0aTeNbHBIN KOHTYD, TOHKas JTUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJICJIM CBETA;

paznuyath yCIOBHUS (TpaHMIlbl, OOJACTH) MNPUMEHHUMOCTH (HU3NUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIB30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBIICHATH DJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHHUSI U 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAJIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODHWHINTEHHA  JUIs
doTodpdexra, mnepBbli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeompenenéHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl UM SIBJICHUS, UCMOJb3YysS BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATUYECKOrO
NOJIS, Pa3HOCTh TMOTEHLUUANOB, AJIEKTPOJABIKYINAS CHIA, WHIYKIHUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YaCTHUIbl, SHEPruUs M UMNYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apsJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBWYECKUX  SIBJICHUA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEpPCUsl, TMOJHOE BHYTPEHHEE OTPAKEHHUE,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENIENIATh HAMPABJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paKeHUE, CO3JaBaeMOe IJIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CHUCTEMAX, B MEKIAIAKTUUECKOU
cpele; IBIKEHUS HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢u3nyeckux BEIMYMH B BHAE TpadukoB C Yy4ETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METObI TIOTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBLHBIX YCTPONCTB U 1a00OpaTOPHOro 000pyAOBaHMUS;

pelarh pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESABHO 3aJIaHHOU
(Gu3MYecKoil MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢usznyeckue MOJeNd, OTBEYarollue TPeOOBaHUAM 3aJaud, MPUMEHSTH
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
OpU  WCIOJB30BAaHMM MAaTEeMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KayecTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3aeNnoB Kypca PU3UKH, a TAKKE WHTETPAIMN 3HAHUN U3 IPYTHX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBAaTh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI C OOPOi Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
IPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JICSITEIBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHUMH TMpolLieccaMu, C
MO3UINI KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAK)KE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUM



HAyKM W TEXHOJIOTMH JJisi JajbHEHIIero pa3BUTUS YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHH I TIOMCKa, TepepabOTKH U TPEAbSIBICHUS Y4YEOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLINK;

MPOSIBIISTH OpraHU3aIMOHHBIC " MO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHUSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyHne C HCIOJIHEHUEM pa3IMYHBIX COLMUAIBHBIX POJIEH,
IUIAaHUPOBATH PaOOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBAaTHO OIICHWBATh BKJAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIHI B pELICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATH MOTUBALMIO K Oyayiiel npodhecCHOHaIbHOM AesITeIbHOCTH IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne (uudpossbie)
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunblii MeTO O3HAHUS TPUPOLBI 5
Hroro no pazgeny 5
Pa3zgen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpAOroO TENIA 5 1
24 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1
Hroro no paszneny 35
Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH 13 1
3.2 TepmonnHamuka. TeninoBbsle MalIuHbL 21 1
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie g |
’ TIEPEXO/IBI
Uroro no pazgeny 42
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DJIEKTPUYECKOE MOJIE 18 1
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 16 1




4.3 Toku B pa3iMuHbIX Cpeaax 4
Hroro no pazgeny 38
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 Pu3n4eCcKu IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHoe Bpems -
OBIIEE KOJIMYECTBO YACOB 110 IIPOI'PAMME 136 16




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIIH METO/I
IHO3HAHMUSA ITPUPOBDI (5 v) - -
®dusnka — pyHaaMeHTalbHas HayKa O
.H i
| npupoje. Hayunslil MeTo 1 mo3HaHus U | 04.09.23
METO/bI UCCIE0BAaHUS (PU3NIECKUX
SIBJICHU
OKCIIEpUMEHT U TEOpUs B IIPOLIECCE
2 no3HaHus npupoasl. Habmonenue u 1 05.09
9KCHEPUMEHT B (PU3UKE
3 Crnioco0rl n3mMepeHust GU3NYECKUX | 06.09 bubnnorexka [JOK
BEJINYNH ' https://m.edsoo.ru/ff0ad474
AGCOIIOTHAS M OTHOCUTEIbHAS
4 MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1 07.09 bubmmorexa LIOK
P p ' https://m.edsoo.ru/ff0ad474
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib n
5 MecTO (pU3UKU B POPMHUPOBAHUHI 1 11.09 bubmuorexa [IOK
COBPEMEHHOM HAYYHOW KapTUHBI MUpPa, B ' https://m.edsoo.ru/ff0ad474
MPaKTUYECKON JAESITeIbHOCTH JTI0AeH
Paznea 2. MEXAHUKA (35 4) 3 -
6 Mexanuueckoe asmxkenue. Cucrema 1 12.09 bubmmnorera [IOK

https://m.edsoo.ru/ff0ad474




orcueta. OTHOCUTEIBHOCTh
MEXaHUYCCKOI'O ABUXKCHUA. HpHMaSI nu
oOparHas 3a/1a4M MEXaHUKU

Paaunyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKIUU Ha OCH KOOPIHUHAT.

! Tpaexktopus. [lepemenienne. CKOpoCTb. 13.09
NX npoekiuu Ha OCH KOOPAMHAT
PaBHOMEpHOE npsiIMONIMHEWHOE
g nBuxkenue. ['paduyeckoe onrcanue 14.09 bubnuorexa [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edsoo.ru/ff0ad474
JBUKEHUS
9 CnoxeHue nepeMeIeHuii U CKOPOCTE. 18.09 bubnuorexa [JOK
Pemenue 3anau https://m.edsoo.ru/ff0ad474
HepaBHomepHoe nBmxeHne. MrooBeHHas
10 CKOpocTh. Yckopenue. [Ipsamonuneitnoe 19.09 bubmmorexa [TOK
https://m.edsoo.ru/ff0ad474
JIBIKEHUE C TIOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onucanue
11 MPSAMOJIMHENHOTO JIBUKEHUS C 21.09
MTOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y CKopeHue
12 CBOOOHOTO Na/IeHUs. 3aBUCUMOCTh 2509 bubnmoreka [JOK
KOOpJHMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/ff0ad474
BPEMEHHU U UX Tpaduku
13 JIBu>keHue Tena, OpOIIeHHOTO MO/ YTIIOM 26.09 bubnuorexa [JOK
K TOPU30HTY https://m.edsoo.ru/ff0ad474
KpuBonunelinoe nBuxeHue. /[Brxenue
. bu6mmorekxa [IOK
14 10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs 27.09

ckopocTtb. [lepuon n yacrora.

https://m.edsoo.ru/ff0ad474




LleHTpOCTPEMUTENLHOE U TTOJTHOE
YCKOpeHHE

KouTponbhas pabota no teme

15 " . 28.09
Kunemartuka
IIepBb1if 3ak0oH HbroTOHA.

16 WNHuepunanpHble CUCTEMBI OTCUETA. 02.10 bubmumoreka [IOK
[Tpuniun otHocuTenbHOCTH [anunes. ' https://m.edsoo.ru/ff0ad474
HewunepunanbHbIE CUCTEMBI OTCUETA

17 Cuna. PaBHonelicTBytomas cuia. Bropoi 03.10 bubnunoreka [JOK
3ak0oH Herorona. Macca ' https://m.edsoo.ru/ff0ad474

18 B3aumoneiictue ten. Tperuil 3akoH 04.10 bu6mmoreka [IOK
HrroTtona ' https://m.edsoo.ru/ff0ad474

19 [Tpunnun cynepno3uiuu cui. Pemenue 05.10
3aJla4y Ha MpUMEHEeHne 3aKoHOB HproToHa '
3aKOH BCEMUPHOTO TATOTEHUSI.

20 DKBUBAJIEHTHOCTH I'PABUTAIIMOHHON U 09.10 bubmnorexa [IOK

. P t ' https://m.edsoo.ru/ff0ad474
WHEPTHOM MacChl

)1 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO 10.10 bubnmnoreka [JOK
nagcHUs ' https://m.edsoo.ru/ff0ad474
JIBr>keHre HeOECHBIX Te U UX

22 HCKYCCTBEHHBIX CIIYTHHUKOB. IlepBas 11.10 bubmmorexa [IOK

Y T PP ' hitps://m.edsoo.ru/ff0ad474
KOCMMUECKasi CKOpocTh. 3akoHbl Kemepa
bu6mmorexa [IOK
23 C .3 I'yka. B 12.10
118 YUpyrocTH. JaKom 1 yka. bec Tera hitps://m.edsoo.ru/ff0ad474
Cwnna tpenus. [Ipupoma 1 BUABI CHIT
24 T eHI/IHp J_IBI/I)KGPE/I: B JKMJIKOCTH U Tra3e C 16.10 bubmmorexa [TOK
PEHHA. g ' hitps://m.edsoo.ru/ff0ad474
y4€TOM CHUJIbI COITPOTUBIICHUSI CPEIbI
25 Jasnenue. ['uapocratuueckoe AaBjICHUE. 17.10




26

Cuna Apxumena

AOGCOIOTHO TBEPOE TEIIO.
[MTocTynarenbHOE U BpaIlaTeIbHOE
JIBMDKCHUE TBEPJIOTO TeJia

18.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

27

28

29

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpateHus. [1nevo cuibl

CiioxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teiy. LIeHTp TskecTu Tena.
VYcoBus paBHOBECHS TBEPJIOTO TEIIA.
Bunel paBHOBecHs

Pemenue 3agau

19.10

23.10

24.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

30

KonTponbhas padota no teme
"Tunamuka. CtaTuka TBEpaOro tena"

25.10

31

NMmynsc maTepralbHONM TOYKH, CUCTEMBI
MarepuaibHBIX To4ek. LlenTp mace
CUCTEMBI MaTEpPHAIIBHBIX TOYEK. Teopema
0 JIBM’KEHMHM LIEHTPa Mace

26.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

32

33

34

NMnynbc cuiibl 1 ©13BMEHEHUE UMITYJIbCa
Temna. 3aKOH COXPaHECHHS UMITYJIbCA.
PeaxkTnBHOE ABMKEHIE

MoMeHT uMIlysibca MaTe€pUAIbHON
To4ku. [Ipencrasienue o coxpaHeHuu
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX
TTOJISIX

Pemenue 3agau

06.11

07.11

08.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

35

Pabota cuibl Ha MaJIoM ¥ Ha KOHEYHOM
nepemenieHuu. ['papuueckoe
MPEJCTaBICHUE PAOOTHI CHIIBL.

09.11

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ad474




36

MomIHOCTh CHIIBI

Kunernueckas sueprus. Teopema 00
U3MCHEHHH KHHETUYECKON SHEPIUU
MaTepUuabHON TOUKH

13.11

37

[ToTeHnmanpHble U HEOTEHIUAIILHBIE
cuisl. [lorennuansHas 3ueprus. Bropas
KOCMHUYECKasi CKOPOCTb

14.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

38

Tperbs kKocMuueckast ckopocTb. CBs3b
paboTHI HEMOTEHIMATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

15.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

39

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHenue bepHyiuu s uieaibHOM
JKHUJIKOCTH

KonrtponbHas pabota no teme "3aKoHsbl
COXPAaHEHHUs B MEXaHHKeE"

Pazgen 3. MOJIEKYJISIPHASA
OU3BUKA U TEPMOJIUHAMMUKA
(42 )

16.11

20.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

41

PazBuTune npeacraBieHuii 0 npupoie
TernoTbl. OcHOBHBIE nosioxkeHust MKT.
Huddysusa. bpoyHoBckoe ABMKEHNE

21.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad474

42

CrtpoeHue ra3000pa3HbIX, KUJIKUX U
TBEPJBIX Te. XapaKTep ABUKEHUS U
B3aMMOJEHCTBUS YaCTHI] BEIISCTBA

22.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad474

43

Macca u pazmepsl MOJIEKYIT (aATOMOB).
KomuuectBo BCIIECTBA. ITocTosiHHAs

23.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad474




ABorajzipo

Temmneparypa. TeroBoe paBHOBECHE.

bubmuorexa [JOK

44 27.11
IlIxana Ilenncus. Pemenue 3amaq https://m.edsoo.ru/ff0ad474
bubmuoreka [JOK
45 )41 7 . 28.11
JICAILHBIH Ta3. © a30BBIC 3aKOHAT https://m.edsoo.ru/ff0ad474
46 VYpasuenue Menneneera-Kianeiipona. 59.11 bubmmoreka [JOK
Pemntenue 3anau ' https://m.edsoo.ru/ff0ad474
47 AGcomtoTHas TemrepaTypa. 3akoH 3011 bubnnoreka [JOK
JanbpToHa ' https://m.edsoo.ru/ff0ad474
43 H3omnporiecchl B UA€aIbHOM rase ¢ 04.12 bu6mmoreka [IOK
MOCTOSHHBIM KOJIMYECTBOM BEIIECTBa ' https://m.edsoo.ru/ff0ad474
I'padudeckoe npeacraBiicHue
49 Hfof OILIECCOB: i30Te Ma, U30X0pa 05.12 bubmmorexa LHOK
potieccos: pMa, pa, ' https://m.cdsoo.ru/ff0ad474
n3zobapa
50 OcnoBuoe ypaBuenne MKT. Pemenue 06.12 bubnmnoreka [JOK
3amaq ' https://m.edsoo.ru/ff0ad474
CBs3b a0CONIOTHOM TemmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
51 cpenHed KUHETHUECKOH DHEPTUEH 07.12 bubmmnorexa [IOK
pea p ' https://m.edsoo.ru/ff0ad474
MOCTYIATEILHOTO TETJIOBOTO JBMKCHUS
€€ JacTuIl
O000111eHIE U CUCTEMATH3AIU 3HAHUI
52 H H 11.12
o teMe "OcHoBsl MKT"
KonTtponsHasg padora mo teme "OcHO
53 HTpPOJIbHAS padoTa 1Mo TeM HOBBI 12.12
MKT"
TepMmoauHaMuueckasi cUCTeMa. 3a/laHue BuG OK
54 BHeIIHUX ycyoBuil 1t T/l cucteMsl. 13.12 nbmmorexa L

BHemrnue v BHyTpeHHHE TapaMeTpBhI.

https://m.edsoo.ru/ff0ad474




[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAUYEHMS BEJIMYUH, ONUCHIBAIOLIUX €€ HA
MHUKPOCKOITMYECKOM YPOBHE

HYJ'ICBOC Ha4daJlo TCpMOJUHaAMUKH.

bu6mmoreka [IOK
55 C e T 14.12
AMOMPON3BOIIbHAA penarcaiits T/] https://m.edsoo.ru/ff0ad474
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojaens ujiealibHOTO Ta3a B
56 TEPMOJUHAMHUKE. Y CITIOBUS 18.12 bubmmorera [JOK
PMOA T ' https://m.edsoo.ru/ff0ad474
MPUMEHUMOCTH 3TOW MOJIETU
57 VYpasuenue Menneneena-Kiarneiipona u 19.12 bubnnoreka [JOK
BBIPa)KCHME JIJI1 BHYTPEHHEN SHEPTUU ' https://m.edsoo.ru/ff0ad474
Bripaxkenue a1 BHyTpEeHHEN SHEPTrUun
53 OJTHOATOMHOTO HJICaJIbHOTO Ta3a. 50.12 bubmuorexa [JOK
KBazucrarndyeckue U HECTaTUISCKHE ' https://m.edsoo.ru/ff0ad474
MPOIIECCHI
DnemeHTapHas paboTa B
59 TepMoaArHaMuKe. BerauciaeHue paboTsl 21.12 bubmorexa [TOK
PMOAL ) p ’ https://m.edsoo.ru/ff0ad474
o rpaduky npoiecca Ha pV-auarpaMmme
Tennmonepenaua kak crocod U3MEHEHUS
60 BHyTpeHHeH sHeprun T]I cucremsl 6e3 25.12 brbmorexa HOK
yIp p ' https://m.edsoo.ru/ff0ad474
COBEpIICHUS PabOThI
61 KonBeknusi, TEmonpoBOHOCTb, 26.12 bu6mmorexa [IOK
U3JTydeHHe ' https://m.edsoo.ru/ff0ad474
KonunuectBo TemioTel. TenmnoéMKOCTh
& Tena. Y nenbHas U MOJIsIpHAs 2712 bubnmnoreka [JOK
TENITOEMKOCTH BeIlecTBa. Y AeJIbHAsS ' https://m.edsoo.ru/ff0ad474
TEIUI0Ta CrOpaHus TOIUIUBA
63 Pacuér xonnyecTBa TEIIOTHI IPU 28.12 bubnmoreka [JOK




TEILIoNEpeaavuc

[TonsaTre 06 aqnabaTHOM Mmporiecce.

https://m.edsoo.ru/ff0ad474
bubmuorexa [JOK

64 09.01
[TepBblii 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/ff0ad474
KomnmdgecTBo TemioTel u paboTa Kak Mephl
65 W3MEHEHUS BHYTpeHHEN sHeprun T/] 10.01 bubmmorexa [OK
yIp p ' https://m.edsoo.ru/ff0ad474
CHCTEMBI
BTtopoii 3ak0H TepMOJIMHAMUKY IJIST
66 PAaBHOBECHBIX M HEPABHOBECHBIX 11.01 bubnuoreka [IOK
nporeccoB. HeoOpaTuMocTh NpUPOAHBIX ' https://m.edsoo.ru/ff0ad474
MIPOIIECCOB
[IpuHIUIIB AEHCTBUS TEIIOBBIX MAIIIHH. Eub OK
67 KIIJI. Makcumansroe 3HaucHue KIT/I. 15.01 nosmorexa L
https://m.edsoo.ru/ff0ad474
[uxn Kapno. Pemenue 3amau
DKOJOTUYECKHE aCTIEKThI UCIOIb30BaHUS
68 TEIJIOBBIX JIBUTATENEH. TermioBoe 16.01
3arpsi3HEHUE OKPYKaroLEel Cpeibl
O06001eHre U cucTeMaTu3aIs 3HaHUA
69 o teMe "Tepmoanuamuka. TernnoBele 17.01 bubmorexa LHOK
P ' ' https://m.edsoo.ru/ff0ad474
MaITuHbI
Kontponbnas paboTa mo teme
70 OHTP P . 18.01
Tepmonunamuka. TeruioBbie MAITMHBI
[TapooOpa3oBaHue U KOHICHCAIIHS.
71 I/Iclrjla eII-:I/Ie Y KUTIEHUE. Y AebHas 22.01 bubmorexa HOK
P e ' https://m.edsoo.ru/ff0ad474
TEeIU10Ta NapooOpa3oBaHUs
HacepiienHble 1 HEHACHIIIICHHBIE MAPHI.
7 KadecTBeHHast 3aBUCMMOCTD TJIOTHOCTH 2301 bubmuorexa [JOK

U JABJICHUS HACBIILEHHOIO 1apa OT
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT

https://m.edsoo.ru/ff0ad474




00bEMa HACBIILIEHHOT'O Mapa.
3aBUCUMOCTh TEMIIEPATYphl KUIIEHUS OT
JIABJICHUS B )KUJKOCTU

BraxxnocTs Bo3ayxa. AGCOMOTHAS 1

bu6mmoreka [IOK
73 OTHOCHUTEJIbHAS BIAXHOCTh. Pemenue 24.01
https://m.edsoo.ru/ff0ad474
3a/1a4
TBépnoe Teno. Kpucrammmueckue u
74 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB 25.01 bubmorexa HOK
p ' p ' https://m.edsoo.ru/ff0ad474
KPHUCTAJIIIOB
[InaBneHue n KpUCTATUIU3ALIMSL.
bu6mmoreka [IOK
75 VY enpHas TemoTa NiaBJICHUs. 29.01
https://m.edsoo.ru/ff0ad474
CyOmumarust
eopmanu TBEPAOTO TENA.
Aedop P bubmuorexa [JOK
76 Pactsoxenne u cxxatue. Cnur. Monyinb 30.01
. https://m.edsoo.ru/ff0ad474
HOwura. Ilpenen ynpyrux nedopmanuit
TenoBoe paciIMpeHue KUIKOCTEN U

77 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX 31.01
KoJieOaHMIT YaCTHIl BEIIECTBA
[IpeoOpazoBanue 3HEpruu B (ha30BBIX

78 peodP pritit & ¢ 01.02
nepexojax

79 VYpaBHeHHE TEIJIOBOTO OaaHca. 05.02 bubnmoreka [JOK
Pemenne 3anau ' https://m.edsoo.ru/ff0ad474
[ToBepXxHOCTHOE HATSKEHUE.

20 Kanunnsapuseie sisinenus. Jlapinenne mos 06.02 bubmuorexa [JOK
HCKPUBJIEHHON ITOBEPXHOCTHIO ' https://m.edsoo.ru/ff0ad474
xunkoctu. Popmyna Jlamaca
O06o001IeHre U CUCTEeMaTH3aIis 3HAHHIA

81 o " 07.02

1o Teme "ArperatHble COCTOSIHHS




BemiecTBa. ®azoBbie nepexoab”

KonrponsHas pabora o teme

82 "ArperaTHble COCTOSIHHS BEILIECTBA. 08.02
®da3oBble Iepexoibl"

Paznen 4. JIEKTPOAUHAMUKA
(38 )
DnekTpu3anus Tel U €€ MpOosSIBICHUS.

23 Dnektpuueckuii 3apsia. [[Ba Buna 12.02 bubmuoreka [JOK
3JIEKTPUYECKUX 3apsaoB. [IpoBoaHUKY, ' https://m.edsoo.ru/ff0ad474
JUAJICKTPUKU Y TTOJTYITPOBOTHUKHI
OJeMeHTapHBINA YIEKTPUUECKHUH 3aps.

P P P bubmuorexa [JOK
84 3aKOH COXpaHEHUS IEKTPUUECKOTO 13.02
https://m.edsoo.ru/ff0ad474
3apsna

35 B3aumogeicteue 3apanoB. Toueynsie 14.02 bubnnorexka [JOK
3apsaasbl. 3akoH Kynona. Pemenue 3anau ' https://m.edsoo.ru/ff0ad474

26 Onektpuueckoe nose. Ero neiictBue Ha 15.02 bubnunoreka [JOK
DJIEKTPUUYECKUE 3apsabl ' https://m.edsoo.ru/ff0ad474
Hanpsk€HHOCTB 3JIEKTPUUYECKOTO MOJIA.

g7 [TpoOuslii 3apsia. JIuauKM HanpsKEHHOCTU 19.02 bubnuoreka [IOK
AIEKTPUIECKOTO ToJIst. OTHOPOTHOE ' https://m.edsoo.ru/ff0ad474
AIEKTPUIECKOE TIOJIe
[ToTeHIManbHOCTh JIEKTPOCTATUYECKOTO

88 nojs. Pa3HocTe MoTeHIMaNoB U 20.02 bubmorexa HOK

’ 8 ' https://m.edsoo.ru/ff0ad474
HaIpsDKEHNE
[loTenuumanpHas SHEPrUs 3apsiia B
89 3EKT OCTaTquCKm\E nosie I1)'[0TeH nan 21.02 bubmmorexa [OK
P ' B ' https://m.edsoo.ru/ff0ad474
3JEKTPOCTATUUECKOTO OIS
90 CBs13b HANPSKEHHOCTH NOJIA U PA3HOCTH 22.02 bubmuorexa [JOK




MOTEHIIMAJIOB JIJIS 3JIEKTPOCTATHYECKOTO
nostst. [IpuHnmn cynepnosunuu
AJIEKTPUYECKHUX IoJe. Pemenne 3amay

https://m.edsoo.ru/ff0ad474

01 [Tone Toueunoro 3apsaa. [lone 26.02 bubnmoreka [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl ' https://m.edsoo.ru/ff0ad474
[Tone paBHOMEPHO 3apsKEHHOTO IO
" bubnuorexa [JOK
92 00BEmy mapa. [lone paBHOMEpHO 27.02
N . https://m.edsoo.ru/ff0ad474
3apsHKEHHONW OECKOHEYHOU MIIOCKOCTH
93 [IpoBOHMKY B 3IEKTPOCTATHYECKOM 28.02 bubnuoreka [IOK
noJjie. YCIoBHe paBHOBECHS 3apsiI0B ' https://m.edsoo.ru/ff0ad474
04 JIMANEeKTpUKY U OJYIIPOBOHUKH B 29.02 bubnnoreka [JOK
3JIEKTPOCTATAYECKOM MOJIE ' https://m.edsoo.ru/ff0ad474
Konnencarop. D51eKTpoEMKOCTh
95 KOHJIEHCATOpa. DIEKTPOEMKOCTh 04.03 bubmmorexa [OK
A pa- P ' hitps://m.edsoo.ru/ff0ad474
MIJIOCKOTO KOHJEHCAaTopa
[TapannensHOE coeAMHEHKE
96 KOHJIEHCATOPOB. 05.03 bubnuoteka [JOK
[TocnenoBarenbHOE COCTMHEHNE ' https://m.edsoo.ru/ff0ad474
KOH/JIEHCAaTOPOB
97 DHeprus 3apsHKeHHOTO KOHIEHCATOpA. 06.03 bubnmnoreka [JOK
Pemenue 3anau ' https://m.edsoo.ru/ff0ad474
JIBr>keHue 3apsKEHHOM YacCTULIBI B
bubmuorexa [JOK
98 OJIHOPOJIHOM 3JIEKTPUUECKOM II0JIE. 07.03
https://m.edsoo.ru/ff0ad474
Pemenue 3agau
O06o0061IeHre U cucTeMaTU3alus 3HaHUN
99 e i 11.03
1o Teme "DIEeKTpUIECKOe MoJje
KonTponbhas pabota no teme
100 P P 12.03

"Dnektpuueckoe nose"




Cuia Ttoka. ITocToHHBII TOK. Y CIIOBUS

bu6mmoreka [IOK
101 13.
0 CYICCTBOBARHA TTOCTOAHHOTO 3.03 https://m.edsoo.ru/ff0ad474
AIEKTPUUYECKOTO TOKA
bu6mmoreka [IOK
102 " .H enue u D/1C 14.03
crouriici Toka. Hanpsiceriie it 31 https://m.edsoo.ru/ff0ad474
103 3akon OMa Jy1sl ydacTKa Lenu. 18.03 bubnnoreka [HOK
DIEeKTpUYECKOe CONMPOTUBIICHUE ' https://m.edsoo.ru/ff0ad474
3aBUCUMOCTb COIIPOTUBIICHUS
104 OJHOPOAHOI'O IPOBOJHMKA OT €TI0 JJIMHBI 19.03 bubmorexa [JOK
AHOPOA pOBOA a ' https://m.edsoo.ru/ff0ad474
Y TIJIOIIA]IU TIOTIEPEYHOTO CCUCHHUSI
VY enpHOE CONPOTHBIICHUE BEIIECTRA.
105 A P B 20.03
Pemenue 3agau
106 [TocnenoBarenpHOE, MapaIeNbHOE, 21.03 bu6mmoreka [JOK
CMEIIIAHHOE COENHEHUE TIPOBOJHUKOB ' https://m.edsoo.ru/ff0ad474
Pacué€r pa3BeTBIEHHBIX MIEKTPUUECKUX
107 eneil. [IpaBuna Kupxroga. Pemenne 03.04 bubnmorexa LOK
H P p ' ’ https://m.edsoo.ru/ff0ad474
3a/1a4
108 Pabora anexkrpuyeckoro Toka. 3akoH 04.04 bubnnoreka [JOK
Jlxoyns —Jlenna. Pemenue 3amayu ' https://m.edsoo.ru/ff0ad474
MOMIHOCTD PJAEKTPUIECKOTO TOKA.
109 TemnoBast MOIITHOCTH, BEIZIEIIIEMAasl Ha 08.04 bubmorexa HOK
B » BRI ' https://m.edsoo.ru/ff0ad474
pesucrope
110 O/1C 1 BHyTpeHHEEe CONPOTUBIICHHE 09.04 bubnmnoreka [JOK
UCTOYHHUKA TOKA ' https://m.edsoo.ru/ff0ad474
11 3akon OMa 11 TOJTHOM (3aMKHYTOM ) 10.04 bubmuorexa [JOK
3JIEKTPUYECKOM Lenu. Pemenue 3agau ' https://m.edsoo.ru/ff0ad474
112 MonHoCTh HCTOYHHUKA TOKA 11.04 bubmorexa LOK

https://m.edsoo.ru/ff0ad474




113

114

KOpOTKOG 3aMbIKaHUEC

KonneHcarop B ienu moCcTOSSHHOTO TOKA.
Pemrenue 3anau

15.04

16.04

115

O06o0mieHne 1 cucTeMaTu3alys 3HaHUH
110 TeMe "[1oCTOSHHBIN 37eKTpUUECKU

TOK

17.04

116

117

KonrtponbHast pabora no teme
"IloCTOSIHHBIN 31EKTPUYECKUIN TOK"

aﬂeKTpI/IquKaﬂ IMPpOBOANMOCTD

Pa3JIMUIHBIX BCHICCTB. :‘)J'ICKTpI/I‘ICCKI/Iﬁ
TOK B MCTaJljlax. CBCpXHpOBOI[I/IMOCTb

18.04

22.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

118

DNEeKTpUUECKUN TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI
®dapanes 11 3JIEKTPOIN3a

23.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

119

DneKkTpuyeckuil Tok B razax. [lmazma

24.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

120

DNEeKTpUUECKUN TOK B BaKyyMe.
Bakyymnsbie npuOopbl. DIIeKTpUYeCcKuil
TOK B IIOJIyTIPOBOJHUKAX.
[TomynpoBOTHUKOBBIE TPUOOPEI

25.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

121

Pasznen 5. PUSUUYECKUI
MMPAKTHUKYM (16 4)

Pu3nYeCKUil IPAKTUKYM 110 TEME
"M3MepeHune CUilbl TOKA U HANIPSIKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPHU MOMOIIN
aHAJIOTOBBIX U IIU(PPOBBIX
W3MEPHUTEIBHBIX MPUOOPOB" WIIH
"3HaKOMCTBO ¢ ITU(POBOIL TabopaTopueit

16

29.04




122

123

124

125

no ¢uzuke. [Ipumepsl n3mepenns
(GU3NYECKUX BETUYMH MPH TTOMOIIH
KOMIIBIOTEPHBIX 1aTYMKOB"

DU3NYECKUN TPAKTUKYM I10 TEME
"M3y4yeHrne HepaBHOMEPHOTO JIBUKEHUS C
LEJIbIO ONpeAeTICHUS] MTHOBEHHON
ckopoctu"

Ou3nyecKkuil MpakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1npu
MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
JIBMDKECHUH 110 HAKJIOHHOM IJIOCKOCTH"
niu "HccnenoBanye 3aBUCUMOCTH ITYTH
OT BPEMEHH MPU PABHOYCKOPEHHOM
nBIOKeHnn"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3MepeHne yCKopeHHsi CBOOOIHOTO
nagenus" win "VM3yuenue nBUKEHUs
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopocthio" win "HccnenoBanue
3aBHCHMOCTH Mepro/ia oOpalieHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

30.04

02.05

06.05

07.05

126

Pu3nYeCKUil IPAKTUKYM 110 TEME
"M3mepeHune paBHOJACHCTBYIOIIEH CHITBI
MIpH IBHYKEHUH OpyCKa Mo HaKJIOHHOU
mrockoct" uin "IIpoBepka runoTe3sl O

08.05




127

HE3aBHCHUMOCTH BPEMEHU JABM)KCHUS
OpycKa 1o HAaKJIOHHOM TJIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"”

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenqoBaHue 3aBUCUMOCTH CHJI
YIOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanuun’
win "M3ydeHne ABM>KEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuii 6;10K"

13.05

128

129

130

du3nuecKuil MPaKTUKYM 110 TEMe
"U3mepenune kodhHuImenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3apucumoctd Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
KO3 PUIMEHTOM TpeHUs" HIu
"N3y4yeHne qBUKEHUS IPy3a Ha Baly C
TpeHueM"

Pu3nYeCcKUil NPAKTUKYM IO TEME
"HccnenoBanue ycloBUH paBHOBECHS
TBEPIOTO TEJA, UMEIOIIETO OCh
BpameHus" uiu "Koncrpynposanune
KPOHIUTEHHOB U pacuéT CUJI ypyroctu"
ny "M3ydeHne yCTOM4YNBOCTH TBEPOTO
TeJla, UMEIOIETo TUI0Alb OophI"
@u3NYECKU NPAKTUKYM 110 TEME

"N3mepenue umiynbca Tena mno
TopMo3HOMY nyTu" win "M3mepenne

14.05

15.05

16.05




CHWJIBI TSITH, CKOPOCTU MOJIETTN
3JEKTPOMOOUJISL U MOIIIHOCTH CHJIBI TATH"
niu "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIBCOM CHJIBI" HIIH
"UccnenoBanue coXxpaHeHUs UMITYJIbCa
MpY yIPYroM B3aUMOJICUCTBUM" WU
"M3MepeHne KUHETUYECKOM YHEPT U
Tea 1o TOPMO3HOMY IyTH"

131

132

133

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(peKOMEHI0BaHO UCIOIb30BAHNE
nudposoii maboparopun)" uiau
"N3yueHne n30X0pHOro npoiecca" uimn
"N3yuenune n3o6apHoro npouecca’ uim
"[IpoBepka ypaBHEHUS COCTOSHUSA"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenpHo# TenaoéMkocT"
nmu "HccnenoBanue nporuecca
OCTBIBaHMS BEIECTBA" WIIN
"UccnenoBanue aaunabatHoro nporecca"
nny "M3ydeHne B3auMOCBSI31 SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPaTypbl KUIIEHUS )KUIKOCTEN"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN NCTTapEHUS
xuakocrer" nim "M3Mmepenne ynenpHON
TEIUIOTHI IIJIABJIEHUS JIbJAA" WIH
"M3y4yeHune CBOMCTB HACBIIIEHHBIX

napoB" win "M3mepenne abCcoaoTHON

20.05

22.05

23.05




134

BJIQKHOCTH BO3]lyXa U OLIEHKA MacChl
napoB B nnomenieHun". M3mepenue
KO3 pHUIHEHTA TOBEPXHOCTHOTO
HATSDKEHUS

DU3NYECKUI TPAKTUKYM I10 TEME
"HaGmroienre npeBpalieHust SHEpruu
3apsKEHHOI0 KOHAEHCATOpa B IHEPIHIO
u3nyyeHus ceeroauona” unu "Nsydenue
IIPOTEKAHUs TOKA B LIENH, COACPKALICH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIIUATIOB (HATIPSKEHUS )
MIPH MOCJIE0BATEILHOM COEIMHEHUN
KOHICHCATOPOB"

27.05

135

136

@uU3NYECKU NPAKTUKYM 110 TEME
"MccnemoBaHue CMEIIaHHOTO
COEIMHEHMS PE3UCTOPOB" NN
"N3mepeHue yaenbpHOro COTPOTUBIIEHUS
npoBoaHUKOB" unu "VccienoBanue
3aBUCHUMOCTH CHJIBI TOKA OT HAIIPSKEHUS
JUIS JIaMIIbl HaKaIuBaHUs'"

Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmonenue anexktponusa’ uim
"U3mepenue 3apsiaa 0JJHOBAJIEHTHOTO
noHa" unu "VccienoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparyps!” i "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

28.05

29.05

OBIHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

136

16




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1) Msxumes I'.4., byxosue b.b., Corckuiit H.H. ®u3uka. 10 knacc. bazoBsiit

u npoduiibHbI ypoBHU, M., «IIpocBemenne», 2020 r.

2) 3amaunuk no ¢usuke 1 10-11 k. mox penakiueii A.I1. PeimkeBuya, M.,

«JIpodar, 2018 r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.

. I[Ipumepnsbie nporpammsel o yueOHbIM nipenmeram. Ousnka. 1011 kmaccsl.

3a6otun B. A., Komuccapos B. H. ®u3uka : KOHTpOJIb 3HAaHUHN, YMEHUIN U
HaBBIKOB ydamuxcsi 10—11 k1. 061eo0pa3oBat. yupexaeHui : 6a30Bblil 1
npoduil. ypoBHU : KH. Juist yuutens /. — M. : [Ipocsemenue, 2008. — 64 c.

A.IL. PeimkeBuu. Coopuuk 3aaa4 no ¢usuke. 10 — 11 kmacc. — M.: [Ipoda,
2006.

M.: IIpocsemenune, 2010. — 46¢. (CranaapTsl BTOPOTO MOKOJIEHUSA).

KoHTponbHo-u3Meputenbabie Matepuansl. @usnka: 10 kmace/ Cocr.
H.N.30pun. -M.: BAKO, 2012. - 112c.

. ®usuka. COopHHK ommMnUaaHbIX 3aaa4. 8-11 kmacc./ Ilox pen.

JLM.Monautsipckoro. — U3na. 2-e, ucnp. — Pocros-Ha-/[ony. Jlernon. —
M.2011. —224c.

b, A. Boponmnos-Benbsimunos, E. K. CtpayT «Actponomusi», Ipoda, 2003
T.

H. U. T'onbadapod «COopHUK BOMPOCOB U 3a7a4 1o pusukey»,Briciias
mKkoua, 1973 r.

JI. A. Kupuxk, YO. U. Jlux «®uszuka. COOpHUK 3alaHUN U CAMOCTOSTEIIbHBIX
pabor», Mnekca, 2004.

JI. A. Kupuk «®u3zuka 10 knacc. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U
KOHTpOJIbHBIE paboThI», ['uMHa3zus, 2005 T.

10.J1. A. OpnoBa «HeTpaaguuroHHbIE YpOKH, BHEYPOUHbIE MeponpusaTus 7-11

kiaccel», BAKO, 2006 .

11.A. E. Mapon, E. A. Mapon «®u3zuka. J{unakrnueckue marepuansl. 10

kiacey, Ipoda, 2006 r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. O6pazoBarensubrit moptan «Penry EI'D» http://reshuege.ru
2. denepanbHBIl HHCTUTYT MEeAarorudeckux n3mepenui http://fipi.ru

3. BuprtyanbHslii penetutop 1o ¢pusznuke. BUpTyaabHbIi TPEHUHT pa3IMuyHOTO
YPOBHSI CIIO)KHOCTH TT0 BCEM acCIeKTaM M3y4eHUs (PU3UKH B CpEIHEH IITKOJIE.
http://vschool . km.ru/repetitor.asp?subj=94

4. Hayka u TeXHHKa: 3JIEKTpoHHas1 OnbimoTeka. [Togbopka Hay4dHO-
NONyJSpHBIX MyOnukanuii. http://www.n-t.org/

5. @eaepalibHbIE TECTHI 10 MEXAHUKE. TECThl MO KNHEMATHKE, TUHAMUKE U
cratuke. Kaxnprii Tect coctout u3 40 Bonpocos. [IpenycMoTpens! Tpu
pexkrma paboThl C HUMU: 03HAKOMJICHUE, CAMOKOHTPOJIb  00yUYeHHE.

6. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics

7. AxTuBHas (U3MKa: IPOrPaMMHOE 00ecTICUeHHE TS MOIACPIKKHI H3yUCHUS
HIKOJIBHOTO Kypca (huzuku. CBefeHus 0 pa3padoTKax U ux
npeaHazHayeHuu: GOpMHUPOBAHNE OCHOBHBIX TTOHITHI, YMEHUN U HABBIKOB
pEIIeHHs MPOCTEHIIINX 3a/1a4 TI0 (PU3KKE ¥ aKTUBHOTO UCIIOJIb30BaHUS UX B
pasznuuHbIx cuTyanusx. [Ipeacrasneno 6onee 6000 BapraHTOB 3a/1aHUN -
CUTYaIINi, KOTOPbIE MOXKHO UCIOJIb30BaTh HA YPOKE B BUJIE HEOOJIBIITUX
KOMITBIOTEPHBIX (pparMeHToB. http://www.cacedu.unibel.by/partner/bspu /

8. HMHTEpaKTUBHBIN KAIBKYJIATOP U3MEPEHUN. [lepeBo pa3IMyHbIX €IUHUIL]
U3MEpEeHHUs U3 OJTHOM cUCTeMBI B Ipyryto. Bec u macca, o0beM u
BMECTUMOCTb, JJIMHA U PACCTOSHUE, IIJIOIIAAb, CKOPOCTb, 1aBJICHHUE,
TeMIlepaTypa, yrioBas Mepa, BpeMs, SHEPrus U padoTa, MOILIHOCTb,
KOMITBIOTEPHBIE €ANHUITBL. http://www.convert-me.com/ru

9. Tazera “l cents0psa”: matepuansl o ¢pusnke. [londopka myOGauKanuii mo
npenoiaBanuio QUMK B 1IKosie. ApxuB ¢ 1997 T.

10.http://archive.1september.ru/fiz/
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