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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHero oOIero oo6pa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXKEHUW M TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOU oOpa3zoBaTebHON mporpamMMmsbl, mpeactaBieHHbIx B PI'OC COO, a
Takke ¢ yuétoMm ¢enepaibHON pabodeil mporpaMMbl BocnuTaHus U KoHuenuu
npenojaBanusa yaeOHoro npenMera «dusznka» B 00pa3oBaTENbHBIX OPTaHU3AIUSAX
Poccuiickoit  depeparuu,  pealu3yOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IpOrpaMMBl.

[Iporpamma no ¢usuke onpezaenser o0A3aTeIbHOE MPEIMETHOE COIepKAHUE,
YCTaHaBIIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3JIeNIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYarommXcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBieHUWE O IENsAX, COAEpNKaHUHU, O0OIIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera «Pu3rka Ha yriayOoJIéHHOM ypOBHE.

N3yuyenue kypca ¢Gu3MKd yriayOJaEHHOTO YPOBHS TO3BOJISIET Peau30BaTh
3a/1layu MPO(PECCUOHATILHON OpPHEHTAIIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUU IS
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHX CHOCOOHOCTEH KasKIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOAWMBI JUIsl TPOAOJKEHUS O00pa3oBaHHs B
opraHuzanuax mpodheccHoOHATBLHOr0 O00pa3oBaHUs 1O pPa3IU4YHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIEIUATbHOCTSM.

B nporpamme mno ¢usnuke oOmNpenensiorcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOEHHUS Kypca (PU3UKU Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus: JINYHOCTHHIE,
MeTanpeIMeTHbIe, TNpeaMeTHble (Ha  yriayOonéHHoMm  ypoBHe).  HayuHo-
METOJIOJIOTUYECKON OCHOBOM [JIsi  pa3pabOTKH TpeOOBaHUNW K JUYHOCTHBIM,
METanpeIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOy4YaloIIMXCs, OCBOMBIIUX
nporpaMMmy 10 (U3MKE HAa YpOBHE CpeAHero oOmiero oOpa3oBaHUs Ha
yrayOnE€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma no Gu3uKe BKIIOYAET:

IUIAHUpYEMBbIE pe3yJbTaThl OCBOEHHSA Kypca (U3MKM Ha YyriayOnEéHHOM
YpOBHE, B TOM YHCIIE TTPEIMETHBIE PE3YJIBTATHI IO T01aM O0yUEHUS;

coziepkanue yyeOHoro npeameta «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YYUTEISIMU (DU3HUKHU JJISI COCTABICHUSI CBOMX pabOUUX MPOTPaMM.

[Iporpamma mno ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUYUTENEH U
OPEAOCTABISIET BO3MOXKHOCTH U1 peaju3allii  Pa3iIMYHbIX METOIMYECKUX
NOJIXOJI0B K TPENnojaBaHui0 (U3UKKA Ha YIIIyOJIEHHOM YpOBHE MpPU YCIOBHUH
COXpaHEeHUs 00A3aTEIBHON YaCTH COJEPKaHUsI Kypca.



®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyIMAas B
KayecTBe yueOHOTo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMi 00 okpyskaromiem mupe. [IKkoapHBIN Kypc GU3HKH — cUCTEeMOOOpa3youit
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWM, H3y4aeMbIX XHUMHEH, Ouosoruei,
¢busnyeckorr reorpaduerd u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM ONpeAeNuiio XapakTep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe DIHEPreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, MOJy4eHUsI HOBBIX MAaTEpPHUANOB C 3aJaHHBIMH CBOMCTBamu. 3ydeHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaL B (OPMHUPOBAHHWE €CTECTBEHHO-HAyYHOUN
KapTUHBI MHpa oOydyarouierocs, B (GOpMHUpPOBAaHUE YMEHHUN MPUMEHSITh HAyYHBIN
METO/I TO3HAHUS TPHU BBITIOJHEHUN UMHU Y4€OHBIX HCCIEOBaHUH.

B ocHOBY Kkypca (hu3uKH Ha ypOBHE CpeIHEr0 00111ero 00pa3oBaHus MOJI0XKEH
pAI Uael, KOTOpbIe MOYKHO PacCMaTpUBaTh KaK MPUHLHUIBI €r0 IOCTPOEHHUS.

Hoea uenocmuocmu. B COOTBETCTBUU C HEW KypC SBIIETCA JIOTMYECKHU
3aBEpPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOM (U3HKH.

Hoea czenmepanuzauuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (Qu3MKu
o0OBeMHEH BOKpYr Qu3nyeckux Teopud. Beaymmum B Kypce sBiseTcs
dbopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NpeArnosiaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMANa (DU3NYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHS
bu3uKkM ¢ pa3BUTHEM O0OIIecTBa, a Takke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMHU MPOOIeMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc dbuszuku yrioyOon€éHHOTO ypOBHSA
IPEANoJIaraeT 3HaKOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKHUX U TEXHOJOTHUYECKUX
NPWIOKEHUM W3YYEHHBIX TEOpHil M 3akoHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MpPEACTABICHUN W COBPEMEHHBbICE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3konozuzauyuu peanusyeTcs IOCPEACTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKMM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXIECHHS
po0JieM pallMOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHnue cojepkanusi MporpaMMebl 1Mo GU3HKE JTOHKHO OBITH TOCTPOCHO Ha
NPUHIIMIIAX CUCTEMHO-AESITeIbHOCTHOTO noaxoaa. Jns dusuku peanmsanus 3TUX
NPUHIIMIIOB 0a3UpyeTCsl HAa UCIIOIB30BAHUM CAMOCTOSATENLHOTO SKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIIero Qakropa ydeOHoro mpouecca. [ns yray6néHHoro
YPOBHS — D3TO CHUCTEMAa CAaMOCTOSITEJIBHOTO YYEHHMYECKOIO SKCIEPUMEHTA,
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BKJIFOYAIOMIETO (POHTANIPHBIC YYCHHUYECKHE OIBITHI TPU H3YYCHHUH HOBOTO
Marepuaia, JJabopaTopHble pabOThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peanu3anuu (puU3MUecKoro mpakTHKyma. B mepBoMm ciyuae
MPaKTUKyM TpoBoauTcs Jmbo B koHie 10 u 11 kmaccoB, mubo mocie mepBoro u
BTOPOTO TMOJYTOAWid B KaXIOM U3 OTUX KiaccoB. Btopoit cmocod — 310
UHTErparusi padoT MpakTUKyMa B CHUCTEMY JIa0OpaTOpHBIX pPaboT, KOTOpHIE
IPOBOJATCS B Tpoliecce u3ydeHus paszzaena (temsl). [Ipu 3toM mon paboramu
MpaKTUKyMa TIOHMMAETCs CaMOCTOSITENIbHOE HCCIeIOBaHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOTr'0, 0000IIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKIIUH.

B mporpamme 1o (Qusmke cucreMa YYEHHUYECKOTO OSKCIIEPUMEHTA,
7a00paTOpPHBIX PabOT M MpaKTUKyMa IpejCcTaBiieHa €IUHBIM mepeduHeM. Brioop
TEMAaTHKU JJI1 3THUX BUJOB YUYEHHUYECKUX MPAKTHUYECKHUX PAOOT OCYIIECTBIISIETCS
y4acTHUKaMU 00pa3oBaTeIbHOTO Mpoliecca UCXOs U3 0COOCHHOCTEH MOYypPOUYHOTO
IUTAHUPOBAHUA W OCHaIeHus kabuHeta dusuku. [lpu 3TOM oObOecmeunBaeTcs
OBJIQJICHUE OOYYArONIUMHUCS YMEHHMSIMHU TIPOBOJUTH TIPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIICIOBAHMS 3aBUCUMOCTEH (DM3MYECKUX BEJIWYMH M TIOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHWE yIENAETCS PEIICHUIO PacYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM 171 pacUETHBIX 3a/1a4 MPUOPHUTETOM SIBISIOTCS 3aJlaud C SIBHO
3aIaHHOW W HESBHO 3aJIaHHOW (PU3MUYECKOW MOJEIbI0, TTO3BOJISIONINE MPUMEHSTh
M3Y4YEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziena Kypca, TaKk U
UHTETPHUPYS IPUMEHEHUE 3HAHUN U3 Pa3HBIX pa3zeioB. J[Jig kauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBJISIIOTCS 3aJlaHusl Ha OOBSCHEHHE/TIpeACKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUM U TMPOIECCOB B OKPYXKAIOIIECH KU3HU, TpeOyrolue BeIOOpa
(bU3UIECKON MO ISl CUTYaIluy MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsiMu DPI'OC COO k MarepuagbHO-
TeXHUYECKOMY OOECIICUCHHIO0 Y4eOHOro Imporecca Kypc (PU3MKK YIrIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CpeHEro o01ero oopa3oBaHus JOJDKEH U3YdaThCs B YCIOBUSX
npeaMeTHOro KabuwHeta. B kabuHeTe ¢GUBUMKHM JODKHO OBITH HE0oOXOAUMOE
nabopatopHoe 000pyJOBaHUE I BBIMOJHEHHS YKa3aHHBIX B TMporpamMme Io
(¢hU3MKe YYCHHUYECKHX OIBITOB, Ja0OpAaTOPHBIX PabOT M pabdOT MpaKTUKyMa, a
TaKKe JIEMOHCTPAIMOHHOE 000PY10BaHHE.

JleMoHcTpanimoHHOe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBHUU C
OPUHIIMIIOM MHUHUMQJIBHOM JOCTATOYHOCTH U OOECIEUHMBAET IMOCTAHOBKY
NEepPEUYUCICHHBIX B TIporpaMme 1o (U3UKE KIFYEBBIX JEMOHCTpALMK s
UCCICOBAHUS  M3yYaeMbIX SIBJICHHMH W  TPOILECCOB, OMIHUPHUYECKUX U
(dbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHHYECKUX TPUMCHEHUH.

JlaGopatopHoe oOopyaoBaHHE I8 YUYCHHMYECKUX TMPAKTUUECKUX padoT
dbopmupyeTcs B BHJIE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECIIeYHMBAeTCs B pacuére

4



OJIHOTO KOMIUICKTa Ha JBYX OOydYamoImuxcsi. TeMaTHYeCKHE KOMILICKTHI
Ja00paTOPHOTO O00OPYAOBAHHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMILIEKCHOM
MCIIOJIb30BAaHUM aHAJIOTOBBIX M ITM(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEITBLHBIX CUCTEM B BHJIE ITU(POBBIX JTJa0OpaTOPHI.

OCHOBHBIMH ILIEJIIMH U3y4YeHHUS (PU3MKH B 00IIeM 00pa30BaHUH SIBIISFOTCS:

dbopMHpOBaHWE WHTEpPeca M CTPEMJICHUS OOYYarONIMXcsS K HaydHOMY
WU3YYCHHWIO TIPUPOJBI, pPa3BUTHE WX HMHTC/UICKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHTHE TPEACTABICHUH O HAyYHOM METOJC IMO3HAHHMS U (POPMHUPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHs KaK pe3yJjbTaTa M3yYeHHS OCHOB
CTPOCHUS MaTEepPUH M PyHIAMEHTAIILHBIX 3aKOHOB (DPU3HKHU;

dbopMHpOBaHUE YMEHUM OOBSICHATD SIBJICHHUS C UCIOJIb30BaHHEM (HU3UUICCKUX
3HAHWH M HaYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHUE TPEACTABIICHHA O POIM (U3MKU JUIS Pa3BUTHS JIPYTUX
CCTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BHUTHE IpeICTaBICHUN 0 BO3MOYKHBIX chepax Oynymei
npo(heCCHOHATBLHON JIESITCIbHOCTH, CBSA3aHHBIX C (PU3MKOW, ITOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HarpaBJICHHH.

JlocTkeHne 3TUX Ieliell o0ecreunBaeTCs PeIICHUEeM CIACAYIOMNX 3a1ad B
npolecce N3yYeHUs Kypca GU3NKH Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

NPHOOPETCHHE CUCTEMBbI 3HAHUN 00 0OMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKJIIOYAst MEXaHUKY, MOJICKYJIIPHYIO bu3HKy,
AJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY M 3JIEMEHTBI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHH MPUMEHSITh TCOPETUUCCKUE 3HAHUS ST O0BSICHCHHSI
bU3NYeCKUX SIBICHUH B MPHUPOAC W JUIS NPHHITHS TPAKTHYCCKUX PEIICHUN B
ITOBCETHEBHOM )KU3HU;

OCBOCHHE CITOCOOOB pEIICHHS pa3IWYHBIX 3a7ad C SBHO 3aJaHHOM
bu3nYecKol MOJENbI0, 3a/ad, MOJAPa3yMEBAIONIUX CAMOCTOSTEIIBHOE CO3JIaHHE
bu3NYecKOl MOJEIM, aJeKBATHOW YCJIOBHSAM 3aJadd, B TOM 4HCIE 3ajJad
WH)XKCHEPHOT'O XapaKTepa;

NOHMMaHWEe (PU3NYECKHX OCHOB M TPUHIUIIOB JEHCTBUS TEXHUYCCKUX
YCTPOHCTB U TEXHOJOTUYECKUX TPOIIECCOB, UX BIMSHUS Ha OKPYXKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMH CaMOCTOSITCIIBHOT'O ITUTAHHUPOBAHUS M IPOBEICHHS
GU3MYEeCKUX OSKCIEPUMEHTOB, aHajiW3a © HWHTEpIpeTanuu  HHopMaIuu,
OTIpEJICIICHHS JIOCTOBEPHOCTH TTOJIYYCHHOTO pe3y/IbTaTa;

CO37aHUC YCJIOBHHM JIJI1 Pa3BUTUSA YMEHHH IPOCKTHO-HCCIICIOBATEIBCKOM,
TBOPYECKOM JIeITCITLHOCTH;



pa3BuTHE UHTEpeca K chepaM NpodheccuoHANbHON eI TeIbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO yrimyOn€HHBIN YpOBEHb
u3ydeHus yuyeOHoro mnpeamera «®Pusznka» Ha YpOBHE CpeaHEro oOIIero
oOpa3oBaHus BbIOMpaeTcss OOYYAIONIMMUCS, I[UIAHUPYIOIIMMHU TPOJODKEHHE
00pa30BaHus M0 CHEMUATBHOCTAM (PU3UKO-TEXHUYECKOTO MTPODHIIS.

Ha usyuenue ¢usuku (yriyO0ia€HHBIH YypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus oroautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HENEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEZEIIO).

[Ipennaraemspiii B mporpamme 1o (U3MKE TMepeyeHb JabOpaTOpPHBIX WU
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTENIh JENaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM MHIUBHIYaTbHBIX
O0COOCHHOCTEH 00yJarOITUXCS.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. Hayunblid MeTO MO3HAHNSI IPUPOBI.

dusnka — pyHImamMeHTaapHas HayKa o nmpupoje. HaydHsiii MeToa mo3HaHus U
METObI UCCIICIOBAHUS (DU3NUSCKUX SIBJICHUM.

DKCIIepUMEHT M TEOpHUs B MpoIlecce IMOo3HaHUs Npuponabl. HaGmoneHue u
AKCTIEPUMEHT B (PU3HKE.

CniocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IM(pPOBHIC
U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CUCTEMBI ).

[TorpemHoct  u3MepeHUd  Pu3nUeckux  BeauuyuH  (aOCONIFOTHAsA W
OTHOCHUTEJIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN M MPOIECCOB (MaTepHalibHasl TOYKa,
aOCOJIFOTHO TBEPJOE TENo, HWealbHas KUIAKOCTb, HACAIbHBIM Ta3, TOUYCUYHBIN
3apsin). 'umoreza. @u3nyeckuii 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTH. Du3nueckas
TEeopHs.

Pons n mecto ¢u3uku B GOpMUPOBAaHUU COBPEMEHHOW HAYYHON KapTHHBI
MUpa, B MPAKTHYECKOMN JEATEITLHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopHuie pabonvt, NPAKMUKyM.

N3mepenne cwiibl TOKa W HANPSOKEHUS B 1IN TIOCTOSHHOTO TOKa IIPH
MTOMOIIIM aHAJIOTOBBIX U MU(PPOBLIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1udpoBoil abopaTopueit o ¢usuke. [Ipumepsl n3mepeHus
(U3UYECKUX BEIMYUH MPU MTOMOITH KOMITBIOTEPHBIX JATYHKOB.

Pa3nena 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmKeHHe. OTHOCHUTENBLHOCTh MEXAaHHYECKOrO IBHIKEHHSL.
Cucrema otcuéTa.

[Ipsimast m oOpaTHast 3a/1a4 MEXaHUKH.

Panunyc-BekTop MaTepuaabHONW TOYKHU, €Tr0 MPOSKIIMHM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemMerienre, CKOpPOCTh (CpedHSISE CKOPOCTb, MTHOBEHHAas CKOPOCThH) H
YCKOpEHHE MaTepuajbHOM TOUYKH, MX MPOEKIIMH Ha OCH CHCTEMBI KOOpJWHAT.
CrnoxeHue nepeMeIIeHnil U CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMYKEHHE. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEepUaIbHON TOYKH OT BPEMEHH U UX
rpaduKH.



CBoOonHoe majeHue. YCKOpeHue CcBOOOMHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TIOJ] YIJIOM K TOPH30HTY. 3aBHCUMOCTh KOOPJAMHAT, CKOPOCTH U
YCKOPEHHUS MaTEePUATbLHON TOUYKU OT BPEMEHU U UX TpauKH.

KpuBonmueitHoe  aBmkeHue. [IBUKeHHE  MATEpUAIBHOM  TOYKH IO
OKPY>KHOCTU. YTJoBas M JMHEWHas CKOpocTh. Ilepmom m yactora oOpaiieHus.
LlenTpocTpemMuTenbHoe (HOPMAJIbHOE), KacaTelbHOE (TaHTECHIIMAIbHOE) U TIOJIHOE
YCKOpEHUE MaTepUagIbHON TOUKH.

TexHuueckue YCTpPOWCTBA W TEXHOJOTMYECKHUE TMPOLECCHl: CIUIOMETD,
NBW)KEHUE CHApSJOB, LIEMHBIE, IIeCTepEHYaThle M PEMEHHBIE TIepeaayw,
CKOPOCTHBIC JTU(DTHI.

Jemoncmpayuu.

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMS KMHEMATUUYECKUX XapaKTEPUCTHK
JIBVOKCHUS.

Crioco0OBI HCCIIeIOBAHUS IBUKECHU.

NnmrocTpanus npeaeabHoro nepexoaa u u3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pPa3pe’KEHHOM MPOCTPAHCTBE.

HaGmronenne aBvKeHHs Teja, OpOIIEHHOTO I0J] YIJOoM K TOPU3OHTY H
TOPU30HTAJIHHO.

HanpagneHnue cKopocT Ipu ABUKEHUU 10 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMXKEHHUS OJHOTO M TOTO K€
TeJla B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

N3ydyeHnrne HepaBHOMEPHOTO JBMXKEHUS C LIEJIBIO ONPEIEICHUS MIHOBEHHOM
CKOpOCTH.

N3Mepenne yCcKOpeHHs: MpU MPSMOJMHEHHOM PaBHOYCKOPEHHOM JIBHKCHUU
110 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JIBIDKCHUH.

N3mepenne YCKOpEHUS CBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
UCITIOJIb30BaHME ITU(POBOI Ja00paTOpPuUN).

N3yuenne naBWKEeHUS Tela, OpOIIEHHOro TOpu3OHTalbHO. [IpoBepka
TUIIOTE3bl O TMPSAMOM MNPOMOPIIMOHATIBHON 3aBUCHUMOCTH MEXKIY JalbHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTHIO Tea.

N3ydyenne ABMXKEHUSI Tejla MO OKPYKHOCTH C TIOCTOSHHOM MO MOIYIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TepHojia OOpalleHus] KOHUYECKOT0 MasiTHUKA
OT €ro MapameTpoB.



Tema 2. /lunamuxa.

ITepBbiii 3akoH HproToHa. HMHepumanbHble cuctembl otrcué€ra. lIpuHumn
otHocuTenbHOCTH ['anunes. HenHepuumanbHble cUCTEMBI OTCYETA (ONMpEAEIIEHUE,
IpUMEPHI).

Macca tena. Cuna. IlpuHIMn cynepno3uiuu Cuil.

Bropoit 3akon HeroTOHA 1151 MaTepUATTBHOM TOYKH.

Tperuit 3akoH HproTOHA 1151 MaTEpUATBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALMOHHON H
UHEPTHOI MacChl.

Cuna TsbKkecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOIHOTO TMAaJEHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI W OT reorpaduyeckor MmMUpOTHL. JIBHKeHHe
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBmKyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenwe. Cuila TpEeHHsI CKOJBXKEHUS W CUJa TPEHUs
nokost. Koadpouuuent tpenus. Cuia CONPOTUBICHUS TPU ABUKCHUU Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe aaBiaeHue. Cuna Apxumena.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIMITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenvie nqBuKeHUs TeJl B MHEPLUUAIbHBIX M HEUHEPIUAIbHBIX CHCTEMAaX
OTCUETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByX HWIMHAPOB WM IIAPOB Pa3HOM MacChl € OJUHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUATbHON CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHCTBYIOIIEH  NPHIOKEHHBIX K TEIy CHI C
IIPOU3BEJICHHEM MAacCChl TEJIa HA €r0 YCKOPEHHE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOICUCTBUS TEI.

N3mepenue Macc o B3auMOJIEUCTBUIO.

HegecomMocTs.

Bec Tena npu yCKOpEHHOM MOJIBEME U NaJACHUU.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPaKmuKym.

W3mepenre paBHOAEHCTBYIOMIEH CUJ MPU ABMKEHUH OpyCcKa MO HAKJIOHHOMN
IJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBHUCHUMOCTH BpPEMEHM JBMKEHUS Opycka II0
HAKJIOHHOM IJIOCKOCTH HAa 3aJJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCHUMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3UHOBOM o0pasiie, OT UX JAehopMaliiu.

N3yuyeHnue NBUKEHUS CUCTEMBI T€Jl, CBI3aHHBIX HHUTHIO, MEPEKUHYTON depes
nErKkuii OJIOK.

W3mepenue koddduimenta TpeHUs Mo BEIWYUHE YIIIOBOTO KoddduimeHTa
3aBUCHUMOCTH Fyp(N).

HccnenoBanue nBUXeHHUs Opycka MO HAKIOHHOM IUIOCKOCTU C MEPEMEHHBIM
K03 PUITMEHTOM TPEHUSI.

N3yuyenue ABMKEHHS TPy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. [loctymaTenbHoe M BpamiaTelibHOE JIBHXKCHHE
TBEpAOrO Tena. MOMEHT CWIBl OTHOCUTENBHO OCH BpaimieHus. Ilinedo cuibl
CrnosxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPIOTO Tea.

YcroitunBoe, HeyCTOHYUBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuuyeckre yCTpoOWCTBA M TEXHOJOTMYECKHE IMPOILIECCHl: KPOHIITEHH,
CTPOUTENBHBIN KpaH, peléTyaThie KOHCTPYKIIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

HccnenoBanue yciaoBUl paBHOBECHs TBEPAOrO Tela, HWMEIOIIET0 OCh
BpaIllCHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PacU€T CHII yIIPYTOCTH.

N3yyenue ycTONYMBOCTH TBEPOTO TeNa, UMEIOIIETO TIIOIIA/lb OMOPHI.

Tema 4. 3axonvl coxpanenus ¢ mexanuke.

Hmmynbe MaTepuanbHON TOUKHM, CUCTEMBI MaTepUaibHBIX Touek. LleHTp macc
CUCTEMBI MaTepuaIbHBIX Touek. Teopema o IBUKEHUU [IEHTPA Macc.

Wmmynbe cuitbl 1 UI3MEHEHUE UMITYJIbCca TeNa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTBHOE BUKEHHE.

MowmeHT umImyiibca MaTepuaibHOi Touku. IlpencraBieHue o COXpaHEHHH
MOMEHTa UMITYJbCa B EHTPAIbHBIX MOJISX.

PaGorta cuipl Ha MaloM M Ha KOHEYHOM MepemMelleHud. [ 'paduueckoe
npeJicTaBieHue paboThl CUJIBI.

MoIIHOCTb CHIIEL.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKON IHEPTUU MAaTEPUAIBHON TOUKH.
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[loTeHuManbHble W HENOTEHUUAJbHbIE CHWIbL. [loTeHUManbHasE »HEPTHS.
[loTennuanbHas sHeprust ynpyro nepopmupoBaHHod npykuHbl. [loTeHmanbHas
SHEPIusl Tella B OJHOPOJHOM TIpaBUTAUMOHHOM Ione. lloTeHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe Imiapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KOCMUYECKAsE CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

VYpaBHenune bepHymin s WAEalIbHOM KHUIKOCTH KaK CIIECTBHE 3aKOHA
COXpaHEHHsI MEXaHUYECKOW SHEPTHUU.

TexHuueckre yCTpOWCTBAa U TEXHOJOTMYECKHE IMPOLIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOMEpP, NPYNKUHHBIM MHUCTOJIET, THPOCKON, (QUTYpHOE KaTaHHWE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

N3mepenne MOITHOCTHU CHUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3anMHble TpeBpallleHus] KUHETUYECKOM WM TMOTEHUHAIBHOW SHEpPruil mpH
NEUCTBUM HA TEJIO CHUJIBI TSKECTU U CHIIBI YIPYTOCTH.

CoxpaHeHue SHEepTruu Mpu CBOOOHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

N3mepenue nMiyibca Tea o TOpMO3HOMY MYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJEIU JJIEKTPOMOOWIIS W MOIIHOCTH
CUJIBI TATH.

CpaBHEHUE N3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAEHCTBHH.

N3mepenne KUHETUYECKOM SHEPTUHU TeJla 110 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMATIBHON YHEPTUU MPYKUHBI ¢ pabOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHUS TMpPH JABKCHHH Tella 10 HaKJIOHHOM
IJIOCKOCTH.

Paznen 3. Moaekyasipuast Gu3nKa 1 TepMOIAMHAMUKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE TIOJIOKEHHS MOJICKYJsIpHO-KuHeTHUeckoit Teopun (MKT), wux
onbiTHOe ob6ocHoBanue. Jlubdysus. bpoyHoBckoe nBMXKEeHHE. XapakTep
IBWKEHHSI W B3aUMOJECHCTBHUS YaCTHUIl BellecTBAa. MoJeln CTpPOEHHs Ta3oB,
KUJAKOCTEH W TBEPABIX Tel U OOBICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THUX
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moneneid. Macca u pasmepsl MoJekyn (atomoB). KomnuyecTBo BeriecTBa.
[locTosinHast ABoraspo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temmneparyp Llenbcus.

Mogenb uaealbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH: YaCTHIIBI
rasa JIBU)KYTCSl XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Kmnanelipona. AOGcomroTHAS
temriepatypa (mkana tremneparyp KenbBuna). 3akon Jlanbrona. M3omporeccsl B
UJCATBHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BellecTBa. | 'paduyeckoe
npeJiCTaBlIeHNnEe U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p MKy JaBICHUEM M CpPeAHEH  KUHETUYECKOW  HBHeprueu
NOCTYNATEIBHOIO TEIJIOBOIO JBMKEHHUS MOJEKYJI HIealbHOro rasza (OCHOBHOE
YpaBHEHHE MOJIEKYJIAPHO-KUHETUYECKOW TEOPUHU UJIEATIBHOTO rasa).

CBs13b a0COJIIOTHON TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEH
KMHETUYECKOM SHEPIUEN MOCTYNATENbHOTO TEIIOBOTO JBHXKEHUS €€ YACTHIL.

TexHu4eckre YCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4eHue HaHOMaTepPUaoB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponnk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

HNuddy3us KuakocTe.

Mognens onbita HTepHa.

[TpuTsi’keHne MOJIEKYIL.

Mopenu KpucTayuIM4ecKuX PemETOK.

HaGmronenue u uccieqoBaHue N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPaKmuKym.

HccnenoBanne Tmporecca YCTAaHOBIEHHMS TEIUIOBOTO PABHOBECUS MPH
TeII000MeHE MEXKy TOpsUYeii M XOJ0JHOU BOJIOH.

W3yyenue wu30TEpMUYECKOro mpoiecca (PeKOMEHAOBAHO HCIOIb30BaHHUE
1 poBoi 1abopaTopun).

N3yueHne n30XOpHOro Mpouecca.

N3yuyenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUS] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckas (T]J]) cuctema. 3amaHue BHEIIHUX YCJIOBUM IS
TEPMOJAMHAMHYECKON CUCTEMBI. BHEIlIHNE U BHYTpeHHHUE MmapaMmeTphl. [lapameTpsl
TEPMOAMHAMHUYECKON CHUCTEMBbl KaK CPEIHHE 3HAUEHHsI BEJIMYUH, ONUCHIBAIOIINX
€€ COCTOsIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauanmo tepmoamHamuku. (CamMomnpou3BOJibHAsA — pejakcaius
TEPMOJIMHAMHYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mojenb uIEAUIBHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHHEe MenaeneeBa—KianelipoHa U BBIpOKEHUE JJIsi BHYTPEHHEUW SHEPrUm.
VYcinoBusi TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kass KOHIEHTPAIUs YaCTHUI], BHICOKUE
TeMneparypsl. BolpakeHue Jjis BHYTPEHHEH SHEPrUr OJJHOATOMHOTO HJI€aIbHOTO
rasa.

KBazucraruueckue U HECTATUUECKHUE TTPOIIECCHI.

DneMeHTapHas paboTa B TepMoauHaMuKe. Berauciaenue paboThl mo rpaduky
nporecca Ha pV-auarpamme.

Tennonepenaya  kak  crmoco®0  WM3MEHEHMs]  BHYTPEHHEH — DHEpruu
TePMOJMHAMHYECKONH  cHUCTeMbl 0e3  coBepiieHuss paboTel. KoHBekius,
TETUIONPOBOIHOCTD, U3TyUYCHHE.

KomnuecTtBo TemnoThl. Temmo€MKOCTh TeNla. YAeabHass U MOJIsIpHad
TEIUIOEMKOCTH BellleCTBAa. YpaBHeHME Mailepa. VYienbHas TEIJIOTa CropaHus
tormBa. Pacuér KkomuuecTBa TEIUIOTHI TIpu  Teruioniepenade. I[lorstue 06
aguabaTHOM TIpoIriecce.

[lepBblii 3ak0OH TepMoAMHAMUKH. BHyTpeHHss odHeprud. KomandecTBo
TEIJIOTBI W paboTa Kak Mepbl WM3MEHEHHS  BHYTPCHHEH  SHEpPruu
TEPMOJIMHAMHYECKON CUCTEMBI.

Btopoii 3akoH TEepMOJMHAMUKU [JIS PABHOBECHBIX IIPOIECCOB: 4Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKONW CHCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

Btopoii 3akoH TEepMOJMHAMUKHA [JIS HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJXKHO TIepeaaTh TEINIOTY OT 0oJiee XOJI0IHOro Tejla K 0osiee HarpeToMmy 0e3
komreHcaruu (Kiaysuyc). HeoGpaTuMocTh mMpUpOAHBIX MPOIECCOB.

[TpuHumne! nectBus TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenne KIIJI. [ukm Kapno.

DKOJIOTHUECKHE aCTEKThl MCIOJIb30BaHUS TEIIOBBIX JBUrareicei. TemaoBoe
3arpsiI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuueckue yCTPONUCTBA M TEXHOJOTMYECKUE IPOIECCHI: XOJOIUJIbHUK,
KOHJUIIMOHEP, AU3CIbHBIH W KapOOpaTOpPHBIM JBUTATENH, MapoBas TypOuWHa,
MOJIyYCHUE CBEPXHUZKHX TEMIIEPATYp, YTWIU3ALUS «TEIJIOBBIX» OTXOJOB C
UCITOJIb30BaHUEM TEIJIOBOT'O HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOTUTHBA JIJIs
BBIPAOOTKU «TETUIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3meneHnne remnepaTypbl IpU ainadaTHueCKOM PaCIIMPECHHH.

Bo3ayminoe orauso.

CpaBHeHME yACIBHBIX TEINIOEMKOCTEN BEILIECTB.
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CrniocoObl U3MEHEHMsI BHYTPEHHEN YHEPTHUU.

HccnenoBanue annabaTHOTO MpoIecca.

KomnbroTepHble MOJENIN TEMIOBBIX IBUTATENIECH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

N3mepenue yaenbHON TEIIOEMKOCTH.

HccnenoBanue nporecca OCTHIBAHUS BEILIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBS3M JHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPhl KUTIEHUS KUIKOCTEM.

Tema 3. Acpecamnvle cocmoanusa eeujecmea. Pazosvie nepexoonl.

[lapooOpa3oBanne u kKoHaeHcanus. VcmapeHue u KuneHwe. Y eiabHas
TEeII0Ta Mapooopa3oBaHUsl.

HacbiieHHple W HEHachlllleHHblE Mapbl. KauecTBeHHass 3aBUCUMOCTD
IUIOTHOCTH W JAaBJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS
B KUJKOCTH.

BrnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIIAYKHOCTD.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lnaBneHne u Kpuctamum3amus. YeiabHas TEIUIOTa IIJIABJICHHUS.
CyOnumarnusi.

Hedbopmanmu TBEpHoro Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuupeHue XUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenrue. AHTApMOHU3M TETUIOBBIX KOJI€OaHUN YacTHI] BEIIECTBA KaK MPUYKUHA
TEIJIOBOTO paCUIUPEHHUs Tell (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoGpazoBanue sHEPrun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHHUE TEIOBOTO OanaHca.

[ToBepxHocTHOEe HaTspKeHHe. Kod(p(hUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasle siBnenus. J[aBneHue noa UCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamnaca.

TexHuuecknue yCTpOWCTBA U TEXHOJOTHMYECKHE TIPOLECCHI:  KUAKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacunpeHue.

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenwne. Kunenne npyu noHMKEHHOM JaBJICHUU.

N3mepenue cuibl HOBEPXHOCTHOTO HATSKEHUS.

OMnBITHl C MBUTBHBIMH TUIEHKAMH.

CmauuBanue.
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Kanumsipasie siBIeHUS.

Mopen HEHbBIOTOHOBCKOM AKUJKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunsr nedopmarimii.

Hab6mronenne mansix aedopMarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN HCTIapEHUS KUJIKOCTEM.

N3mepenue yaenbHOM TeIOTHI I1aBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

W3mepenre aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OIIEHKA Macchl MapoB B
NOMEUIEHUHU.

N3mepenue koddpuiineHTa NToOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue monyins FOHra.

HccnenoBanure 3aBUCUMOCTH Jedopmainuu  pe3mHoBOoro oodpasma oT
IPWIOKEHHOW K HEMY CHUJIBL.

Paznen 4. JjekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel U €€ MpOSBICHUs. JJNEKTpuueckuil 3apsan. [IBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, MAMDIIEKTPUKA U  TMOJYIPOBOJHUKH.
DNeMEHTapHbId BJEKTPUUECKUN 3apsan. 3aKOH COXPAHEHUs AJIEKTPUUYECKOTO
3apsaa.

B3aumoperictaue 3apsnoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onekrpuueckoe noiie. Ero neiicTBrue Ha 3J€KTpUUECKUAE 3apsSbl.

Hamnpspbk€aHocTs  anekTpudeckoro  moss.  [IpoOubeiii  3apsn.  Jluaum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJisl. OHOPOJHOE ANEKTPUUYECKOE TOJIE.

[loTeHUHUaNbHOCTh 3JIEKTPOCTATHYECKOTO TMOJsl. Pa3HOCTh MOTEHLHMAIOB H
HanpsbkeHue. lloTeHManbHass B3Heprus 3apsga B BJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTuyeckoro nojs. CBA3b HANPS)KEHHOCTH TOJS U Pa3HOCTU
NOTEHLIUANIOB JUISl DJIEKTPOCTATHYECKOro ToJjig (KaKk OJHOPOJHOrO, Tak W
HEOJHOPOIHOTO).

[TpuHUIMN CyNepnO3UIUU SIEKTPUUECKUX TTOJIEH.

ITone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apshKEHHOro mo o0béMy 1mapa. [lome paBHOMepHO 3apsHKEHHOU
OeCKOHEUHON TUIOCKOCTH. KapTWHBI JUHUNA HaNpsKEHHOCTH HJTHUX TMOJEH U
AKBUIIOTEHIUAJIBHBIX TTOBEPXHOCTE.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apsII0B.

JIupnexkTpuku B ANEKTPOCTATUYECKOM ToJie. Jusnexrpuyeckas
IPOHMUIIAEMOCTD BEILIECTBA.
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KonnencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE coeMHEHUE KOHIeHcaTopoB. [locnenoBarenbHOE COEIUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOI0 KOHIEHCATopa.

JIBr>KeHHE 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUYECKOM TIOJIE.

TexHuueckne YCTPOHMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETP, DJIEKTpOoCTaTHUecKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPHOOPOB,
KOHJIeHCcaTophl, reHepatop Bau ae ['paada.

Jemoncmpayuu.

YCTpOMCTBO ¥ MPUHLIMIT IEUCTBUS SIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IIACTHH.

Mopgensb anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B IIEKTPUUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCaTopa OT IUIOLIAId
IUIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOTO OISl 3apsSyKEHHOT0 KOHJEHCATOPa.

3apsika v pa3psika KOHJIEHCcATopa 4Yepe3 PeE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPaKmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apsyKEHHBIX TEII.

HaGmronenue npeBpaliieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIy4EHUSI CBETOIMO/IA.

N3yueHne npoTekaHus TOKa B LEIMH, COAEpKAIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[UAJIOB (HampsKEeHUST ) npu
NOCJIEIOBATEIILHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mokx.

Cuiia Toka. IlocTOAHHBIN TOK.

VYcnoBusi CylecTBOBaHUSI MOCTOSHHOTO 3JIEKTPHUYECKOrOo TOKa. McTOUHMKH
toka. Hanpsixenune U u DJ1C [,

3akoH OMa 1711 y4acTKa LETH.

DIEeKTpUUECKOE CONPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JIWHBI M IUIOMIAAN IONEPEYHOTO CEUYECHUS.
VY nenapHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuueckux mnenei. [Ipasuna Kupxroda.
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Pabota snexrpuyeckoro Toka. 3akoH xoyns—Jlenna.

MONIIHOCTh 3JEKTPUYECKOrO0 TOKA. TerioBass MOIIHOCTb, BbIAEISEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBICHHUE HCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOHM) DJEKTPUYECKOW 1enmu. MOITHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3ambikaHue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKaA.

TexHudeckne yCTpPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CYETYUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKAa OT HAIpSKEHHS Ui PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOLLA/IN MTONIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COIIPOTUBIICHUS MPU MOCTOSSHHOM
HaIPSKEHUH.

[Ipssmoe u3mepenne DJ]C. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0sI coenMHEHUsT UCTOYHUKOB Toka, DJIC GaTapei.

HccnenoBanne pa3HOCTU MOTEHLIHMAIOB MEXKIY MOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

HccnenoBanne CMENIAHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTHBIIEHUS IPOBOAHUKOB.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HAIpPSKEHUS Uil JIaMIIbI
HaKaJIMBaHUS.

VYBenuueHnue npejena u3MepeHus: aMrepmeTpa (BOJIbTMETPa).

N3mepenue D/1C u BHYTPEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctyd J/]C raabBaHMYECKOrO 3JEMEHTAa OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHUU.

HccnenoBanne pazHOCTU MOTEHLHMAIOB MEXKIY MOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ pazruunvix cpeoax.

DOneKkTpuueckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJIUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTHb COINPOTUBJIEHUSI METAIOB OT
Temneparypsl. CBEpXIPOBOAUMOCTb.
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DJNIEKTpUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CobOcTBenHas " puMecHast MIPOBOJUMOCTh
noJIyripoBoAHUKOB. CBOMCTBa p—n-niepexoa. [1oaynpoBoIHUKOBEIE TTPUOOPHI.

OJIEKTPUUYECKUM TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS AUCCOLMAIS.
OnexTponu3. 3akoHbl Dapajes A1l AIEKTPOIu3a.

ONeKTpUUeCKUii TOK B Ta3zaxXx. CaMOCTOSTENBHBIH M HECAMOCTOATEIbHBIN
paspsa. PaznuuHble TUMBI CAMOCTOATENIBLHOTO pa3psaa. Monnus. [Ina3ma.

TexHuueckue yCTpOHCTBA M MPAKTUUECKOE MNPUMEHEHHUE: Ta3opa3psiIHbIC
JIAMIIbI, DJICKTPOHHO-JTyuYeBasi TpyOKa, IOJTYNPOBOJHUKOBBIC MPUOOPHI: JTUO,
TpaH3uCTOp, (HOTOAMOJN, CBETOAMOJ, TajdbBaHWKa, padUHUPOBAHHE MEIH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTH CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbl 3nekTposinza dapajes.

HckpoBoii pa3psii U MPOBOJAUMOCTb BO3IyXa.

CpaBHeHME TTPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

HaGmonenue smekTpoiusa.

N3mepenue 3apsiga 0JHOBAJICHTHOIO MOHA.

UccnenoBanne  3aBUCMMOCTA  CONPOTHUBICHUST  TEPMOPE3UCTOpA  OT
TeMIEpPaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

DU3NYEeCKUI MPAKTUKYM.

Cnioco0b1 n3MepeHus (GU3NIECKUX BEITMYHH C UCIIOJH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHTEJIBHBIE MOTPEITHOCTH U3MEPEHUHN (HDU3NUYECKUX BEJIMUMH.
OrueHka rpaHull OrPEITHOCTEMN.

[IpoBeneHMe  KOCBEHHBIX  HW3MEPEHUM, HCCIEIOBAaHUM  3aBHCUMOCTEUN
(U3NYECKNX BEIWYUH, TPOBEPKa MPEIJIOKEHHBIX THIOTE3 (BbIOOp M3 padoT,
OMUCAaHHBIX B  TEMATHYECKUX  paslenax «YUCHUYECKUU  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne «kypca Qusukn yrinyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBI3€M C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUH, TeoTpauu U TEXHOJIOTHH.

Meosicnpeomemnule nonamus, céA3aHHble C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBJICHUE, HAay4YHBIM ¢akT, Turnore3a, (Guznyueckas BEJIMYMHA, 3aKOH,
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Teopus, HaOJIOJEHUE, DSKCIEPUMEHT, MOJEIHPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTETbHBIE PUOOPHI, IMPpOBas TabopaTOPHs.

Mamemamuka: pellleHWEe CUCTEMbl YypaBHeHHWH. JIuHeiHas QyHKIuA,
napabosna, runep6oia, ux rpaguku u cBoiictBa. Tpuronomerpuieckue GyHKIINH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
BekTopsl U UX MPOEKLIMH HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexanudeckoe IBMXEHHE B KUBOU mpupoze, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsA3HEHUE OKPYKAIOUIEH Cpelbl,
yTHIM3auss OWOOpPraHMYEeCKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPT UM, TOBEPXHOCTHOE HATSHKEHNE U KalMJLISIPHBIE SIBIICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusa: ITUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB WU MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAash Macca, IOJIYyYEHHE HaHOMAaTepUaloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U Ta30B, KUIKHE KPUCTAJUIbI, dJIEKTPUUECKUE
CBOMCTBAa METAJIJIOB, 3JIEKTPOIUTHYECKAS] JUCCOLMALINS, TaTbBaHUKA, JIEKTPOHHAS
MUKPOCKOIIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeobpa3zoBaHue ABUKEHUN C UCIOJIb30BAaHUEM MEXAHH3MOB,
Y4ET CYXOTO UM IKUIAKOINO TPEHHS B TEXHUKE, CTATUUYECKHE KOHCTPYKUHUHU
(KpOHIITENH, peméTyaTbie KOHCTPYKIIMHU), HCIIOJNIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHUKH B TE€XHUKE (THMPOCKOI, BOJOMET M APYTHE), JABUTaTEIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTE€pUajgoB, B TOM YHWCIE€ HAHOMATEepUaJOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIPUOOPOB,
ra3opas3psiiHbIE JTaMIIbl, TOJIYIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHHKA.

11 KIJACC

Paznen 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSHHBIX MAarHMTOB M TPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOW uWHAYKIUU. [IpuHUMN Cynepno3unuu
MAarHUTHBIX MOJIEH. JINHUM MarHUTHOW WHIYKLIHH.

MarnutHoe 1oJie MPOBOJHUKA ¢ TOKOM (TIPSMOTO IMPOBOJHHMKA, KATYIIKH U
KpyroBoro BuTka). OnsIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBjiIeHUE U MOYJb. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Tose. Pa6ota cuibl JlopeHiia.

MaruauTHoe 1osje B Benectre. DeppoMarHeTUKH, apa- U JuaMarHeTUKHU.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC TIIPOLCCCHI: IIPUMCHCHHUC

MTOCTOSITHHBIX MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTENIH dJIeMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  WMHIOYKIMA ~ MarHUTHOTO  MOJA  IOJOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHui MarHMTHOM UHAYKIMH TOJISL ITTMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KaTYIIKH C TOKOM.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuinbl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmoneHne nBUKeHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunIun TIEUCTBUS AIEKTPOU3MEPUTETHLHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopusie pabomul, nPAKMUKYM.

HccnenoBanne MarHUTHOT'O MOJIS IIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB peppoOMarHeTUKOB.

UccnenoBanue AelCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenune 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHuTHOM UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SBieHne BJIEKTPOMAarHUTHOW MHAYKIMH. [loTOK BEkTOpa MArHUTHOM
uHaykiuu. OJIC uHAYKUMM. 3aKOH JJIEKTPOMAarHUTHOW UWHAyKIuu PDapajnes.
Buxpeoe anekrpudeckoe mnose. Toku Dyko.

OJIC uHAYKUMUM B TMPOBOJHHUKE, NBUKYIIEMCS B OJHOPOJHOM MarHUTHOM
TI0JIC.

[TpaBuiio Jlenna.

NunyktuBHOCTh. KaTyllika WHIYKTMBHOCTH B LENU TOCTOSIHHOTO TOKA.
Asnenune camonnaykiuu. 3J1C caMOMHIYKIIUH.

DHEPrusi MAarHUTHOTO MOJISI KaTYIIKK C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: MHAYKIIMOHHASA
1eYb, COJICHOU/, 3aIUTa OT JICKTPU3ALUM TEJl TIPU JABUKCHUU B MArHUTHOM I10JI€
3emiH.

Jemoncmpayuu.

HaGmroneHue siBeHUst 3JIEKTPOMArHUTHOW MHIAYKITUU.

UccnenoBanne 3aBucumoctd IJC MHAYKIIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKa.
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[TpaBuiio Jlenna.

[Tagenne MarauTa B aJlOMHHUEBOM (MEIHOMN) TpyOe.

SBiIeHNE CAaMOMHYKIIUH.

UccnenoBanue 3aBucumoctd DJC caMOMHIYKIIMU OT CKOPOCTH WM3MEHEHUS
CHIIBI TOKA B IICITH.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomuol, nPAKMUKYM.

UccnenoBanue sBICHUS SJIEKTPOMArHUTHON UHTYKITUU.

Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOT'O TIOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKITUU.

COopka MoJieny JEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. Kosedoanua u BOJIHEBI.

Tema 1. Mexanuueckue Koiebanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

I"apmonndeckue kosnebanus. Kunemarndeckoe M JTUHAMUYECKOE OIMCAHHE.
DHepreTUyecKkoe omucaHue (3aKOH COXpaHEHUS MEXaHWYECKOW dHeprum). BbiBoja
JTMHAMHYECKOTO ONMUCAHUS TapMOHUYECKHX KOJICOAHMI U3 MX DHEPreTHUeCKOro U
KHHEMAaTHYECKOT'O OITMCAHHS.

AMvmiutyna u (dasza kosjeOanuid. CBsI3b aMIUITMTYIBI KOJEOAHUN HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KOJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uyactora kojeOanuid. Ilepwom ManbIX CBOOOIHBIX KOJIeOAHMIA
MaTeMaTH4YeCKOro MasTHuKa. Ilepumon cBOOOIHBIX KoeOaHUN TPYKHMHHOTO
MasiITHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyxieHHbIC Konebanus. Pe3soHaHc.
Pe3zonancHas kpuBasi. BiusiHMe 3aTyXxaHus Ha BUJ PE30HAHCHOM KPHBOM.
ABTOKOJIEOAHUS.

TexHuueckue yCTpONCTBAa U TEXHOJOTHMYECKUE MPOIIECCHI: METPOHOM, YaChI,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch KoueodaTeJIbHOro IBMKEHUS.

HaGmroneHre HE3aBUCUMOCTH TEpUOJIa MAJIbIX KOJeOaHUN Irpy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KoJe0aHu OT COMPOTHUBIICHHUS.

UccnenoBanne kojeOaHWi Trpy3a Ha MACCHUBHOM TIPY)KMHE C IEJbIO
dhopMupoBaHUs MPECTABICHUN 00 HIeTBHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHECHHS PHEPTHH MPH KOJICOaHUIX Tpy3a Ha TPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOAHU.

HaGmonenue pesonanca.

Yuenuueckuit skcnepumenm, nabopamopusie pabomul, nPAKMUKYM.
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W3mepenue mnepuoaa CBOOOTHBIX KOJNEOAHUNW HUTAHOTO M TPYKUHHOTO
MasTHUKOB.

N3yyenue 3aKOHOB JBIKEHUS TeJa B X07€ KoueOaHUul Ha yIpyroM MojBece.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoGpazoBaHue SHEPTUU B IPY>KMHHOM MasITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTyXaIOMUX KOJIEOaHUH.

HccnenoBanne BHIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHnosle Ko1eOdaAHUA.

Konebarenbupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
ujealbHOM KoJjiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IbI
3apsifia KOHJEHCATOpa ¢ aMIUIUTYAO0N CUJTBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTHH B HUI€AIbHOM K0J1e0aTeTbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KosieOaHus. BbeIHyX1€HHBIE
AIEKTPOMArHUTHbIE KOJeOaHusl.

IlepeMenHbli TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JEUCTBYIOIIEe 3HAYCHHE CUJIBI TOKAa W HANpsKEHUS MPU pa3inyHou  (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouJanbHblii TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMH CHUHYCOWJAJIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3zonanc HanpsikeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepempadya U MOTpediIeHHE
ANEKTPUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKH TMpU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KM3HH.

TexHuueckne yCTpONWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPUUECKUMA
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMBbl JIEKTPOMAarHUTHBIX KOJIeOaHMiA.

['eneparop He3aTyXaroUMX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIeKTPOMarHuTHOTO T€HEpaTopa.

BrinyX1IeHHbIE CUHYCOUAIbHBIE KOJIEOaHUsI.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHIEHCATOP B LENH MEPEMEHHOTO
TOKaA.

Pe3oHanc mnpu mocnenoBaTebHOM COEAMHEHUWU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

YCeTpoicTBO M IPUHIIUIT IEUCTBUS TpaHchopmartopa.
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Mojenb TUHUU 3JIEKTponepeaadn.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

N3yuenue Tpanchopmartopa.

UccnenoBanre MmepeMEHHOTO TOKAa Yepe3 MOCIEAOBATEIBbHO COCIMHEHHBIC
KOHJICHCATOP, KaTYyIIIKy U PE3UCTOP.

HaGmromeHne 351eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B 1T MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHBLE 8OJIHBL.

MexaHnnyeckue BOJHBI, YCIOBHS HMX pacnpoctpaHeHus. I[lonepednsie u
Ipo/a0JibHBIE BOJHBL. Ilepuon, CKOpOCTh pacHpOCTpaHEHUS] W JJIMHA BOJIHBI.
CRoiicTBa MEXaHUYECKHX BOJIH: OTpakeHHUE, IpeoMJIeHHe, UHTep]epeHIus u
nudpaKius.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIECH CpEeIbI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JYYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTa1Msi BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CrolicTBa  DJIGKTPOMAarHUTHBIX  BOJIH: OTpaX€HHE,  MPEIOMJICHHE,
noJIsipu3anus, HHTepPepeHIrs U TupaKiius.

[IIxkana 3M€KTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3JEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBSA3U U TeNEeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTPONCTBA M MPAKTUUECKOE IPHUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, pajiap, paaAuonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBU-nieus,
yJIBTPa3BYKOBas AMArHOCTHUKA B TEXHUKE U MEIUIIUHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpPOCTPaHEHHUE TOTIEPEUHBIX U MPOIOILHBIX BOJIH.

Komne6mromeecst TeJ10 kKak HCTOYHUK 3BYKA.

3aBHCUMOCTD JUIMHBI BOJHBI OT YaCTOThI KOJIeOaHHIA.

HaGmronenne oTpakeHus M IpeJIOMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHint u TUPpaKkiiuil MEXaHUIECKUX BOJIH.

AKYyCTHYECKHUM pe30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro NIpuMeHEHHUE.

HaGmromeHne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YacTOTOM KoJIcOaHUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHUE,
peJIoMJICHHE, TTOJIsIpu3alus, Tudpakius, nHTepdepeHITHS.

O6HapyxeHue nHOPaKPaCHOTO U YIBTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit skcnepumenm, nabopamopusie pabomul, nPAKMUKYM.
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N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEWHOE pacHpOCTpaHEHHE CBETa B OJHOpPOAHOU cpexe. JIyu cBera.
ToyeuyHbIil UICTOYHUK CBETA.

Otpaxkenue cBeta. 3akOHBI oTpaxkeHusi cBera. [locTpoeHue n300pakeHUi B
riockoM 3epkaiie. Cepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenoMiieHns. OTHOCUTENbHBINA TTOKa3aTeNb npeaomieHus. [IocTosTHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETa
4yepe3 rpaHully pas3zena AByX ONTUYECKUX CPE/l.

Xon nyueir B mpusme. [ucnepcusi cBeta. CloXHBIM cocTaB 0Oeloro cBeTa.
LiBer.

IlonHoe BHyTpeHHee oTpaxeHue. [IpenenapHbIil yron MojaHOro BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome u pacceuBaroniue JuH3bl. ToHkas nuH3a. DOKycHOe
paccTosiHME M ONTHYeCKas Cujila TOHKOM JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pPacCTOSIHUSI TOHKOW c(hepruyecKoil JMH3bI OT €€ T€OMETPUU U OTHOCHUTEIIBHOTO
NOKAa3aTes IPEJIOMIICHHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYCHUE, JaBAEMOE JINH30MU.

Xop Jyda, MPOMIEANIETO JIMH3Y IOJ IPOU3BOJIBHBIM YIJOM K €€ TJIaBHOM
ontudeckoi ocu. IlocTpoeHne wu300pakKeHW TOYKHM M OTpe3Ka MpSIMON B
cOOUpAIOUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromias crocoOHOCTh. ['1a3 kak ontuyeckas
cucTeMa.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JABYX KOT€pEeHTHBIX MCTOYHHKOB. [IpuMepsl KilaccMuecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JyIa,
nepuckorn, (oroanmnapar, MUKPOCKON, MPOEKIMOHHBIM armapaT, MpOCBETICHHUE
OIITHUKH, BOJIOKOHHASI ONTHKA, AUPPAKIIMOHHAS PEeIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.
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HccnenoBanne NpesioMJIEHUs CBETA.

HaGmroneHre moiaHoro BHyTPEHHEro OTpakeHus. Mojieiab CBETOBO/IA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaJLIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB U300paKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIeCKOna.

HaGmronenne natepdepeHnm crera.

HaGmronenne BETOB TOHKUX TJIEHOK.

HaGmonenune nudpakinu ceera.

N3yuenne nudpakiiMOHHOW PEIETKH.

HaGmonenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HaGmronenue nosisipu3aiuu CBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUYEHUS] MEXaHUUYECKUX HAIPSKEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepenue nokazaresns npeaoMiIeHus: CTeKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
npuUMepe KUIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS pacCeUBAIONINX JTUH3.

[Tonyyenue n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue n3o0paxeHusi B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeNeCKONUYECKHX CUCTEM.

Ha6monenue nudpakiuu, nHTepdEepeHIny U MOISIpU3aIMi CBETA.

N3yueHne nossipru3anuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue nnaTepdepeHInm Ja3epHOTO U3TYUCHHS Ha IBYX IIETISX.

HaGnronenue nucrnepcum.

HaGmonenue u uccnegoBanue 1UPpakmoOHHOTO CIIEKTPA.

N3mepenue JIMHbBI CBETOBOM BOJIHBI.

[lony4yeHue criekTpa U3IY4YEHUS CBETOAMOAA MPHU MOMOLIU TU(PAKIIMOHHON
PEIETKH.

Paznen 6. OcHOBBI cIeNUAJIbHON TEOPHUH OTHOCUTEIBLHOCTH.

I'panuipl  TPUMEHMMOCTH  KJaccM4yeckol — MexaHuku.  [loctynaTel
CHEUUAIBHONW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpaszoBanus  JlopeHa.
VYcnoBue mnpuunHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH M COKpPAILICHUE JJIMHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPrUel U UMITYJIbCOM PENIITUBUCTCKOW YaCTHULIBI. DHEPrus
HIOKOSI.
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TexHudeckne yCTpONCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CIYTHUKOBBIE
OPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHUL.

YyeHnueckuit IKCIIepUMEHT, J1ab0paToOpHbIe PaOOThI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DHEPIUM  PEIATHBUCTCKUX d4acTHI] (IO
dboTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

Pa3pnen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TEIIOBOE M3NydeHHE (M3JIydyeHUE aOCOJIOTHO YEPHOTO Tela).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdekt. OnbiTel A. I'. CroneroBa. 3akonbl hoTodddexrra. YpaBHeHUE
OiinmreitHa 1ist potoaddexra. «KpacHas rpanuna» porodddexra.

JlaBnenne cBeta (B YAcCTHOCTH, JaBJ€HHWE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 M a0COJIOTHO OTpakarollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosnHoBbie cBolicTBa yactull. Bonusl ne bpoins. [{nvnaa BonHbl Ae bpoiiis u
pasMepbl 00JacTH JOKaJIM3alMu JBWXKYylleWcs dactuubl. KopmyckymnspHo-
BOJIHOBOM Ayanu3Mm. [{udpakius >1eKTpOHOB Ha KpHUCTaJIIax.

Crneunduka nzmepenuit B Mukpomupe. COOTHOIIEHHUST HeoNpeneaéHHOCTeH
I'eiizenbepra.

TexHu4eckre YCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CHEKTPOMETD,
dboTosnemMenT, (GHOTOJATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oartapes,
CBETOIUO/.

Jemoncmpayuu.

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeIHETo GhoTodd dekra.

HccnenoBanne  3aBUCHMOCTH  CONPOTHBJIEHUS  MOJYINPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue noctostHHo [Inmanka Ha ocHoBe uccienoBanus Gporodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUOL OT HAIPSIKEHUS.

Tema 2. @u3zuxka amoma.

OnpITEl O UCCIENOBAaHUIO CTpoeHUsi aroMa. [lmaHerapHas monenb aroMa
Pezepdopna.

[loctynatel bopa. U3ny4yenue u norsoimienre (pOTOHOB MPHU MEPeXo/ie aToMa
C OJIHOTO YPOBHS 3HEPTUU HA IPYTOM.
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Bunsl ciektpoB. ClIeKTp YpOBHEW 3HEPTUU aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U31ydyeHHe cBeta. Jlazep.

TexHudeckne YCTPONCTBA U TEXHOJOTHYECKUE MPOILECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), a3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmronenue nuHedyaThIX CIEKTPOB.

VYeTpoiicTBO U AEHCTBHE CUETUNKA HOHU3UPYIOMINX YaCTHII.

Ornpenenenue JIMHbI BOJIHBI J1a3€pPHOTO U3TyUYEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKmuKym.

HaGmronenne nuHeM4aToro cekTpa.

HccnenoBaHue CreKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOJA U U3MEpPEHHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxknonnas moznens sapa [eitzenOepra—MBanenko. 3apsia sapa. MaccoBoe
gucio sapa. M30tormsl.

PanunoaktuBHOCTh. Anb(da-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nydyeHue.

3aKOH pPaJAMOAKTUBHOrO pacnajaa. PaguoakTUBHBIE HM30TONBI B MPUPOJE.
CBoiicTBa MOHHU3UPYIOUIETO HU3Iy4YeHHs. BiusHHE paIMOAaKTUBHOCTH Ha IKUBBIE
opranu3Mebl. EcrecTBeHHbil hoH uznydenus. Jlozumerpus.

DOHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. Jle@exT macchl sipa.

Snepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipodiembl
YOPaBIsIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJIOTMYECKHE aCIEKThl pPa3BUTHSA
AIEPHON SHEPTETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS DIIEMEHTAPHBIX YaCTHII.

@yH/IaMEHTaJbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoil Moaenu. KBapk-riitooHHAst MOJIENb aIpOHOB.

®uznka 3a npeaenamu CraHgapTHo Moaenu. TE€MHas maTepuss U TEMHas
SHEPTHUS.

EnuncTBO Qusnyeckoi KapTUHBI MUPA.

TexHu4eckne yCcTporcTBa U TEXHOJIOTUYECKUE MPOLECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM J03UMETPA.

N3yyenue normiomieHus: 6eTa-4acTull aTlOMUHHEM.

Paznen 8. DjeMeHTBI ACTPOHOMHH U ACTPOPU3HKH.
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Ortanbl pa3BUTHs acTpoHOMUH. [IpuKIIaniHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMHUH. [IpUMEHHMOCTh 3aKOHOB (U3UKH JUIsI OOBICHEHUS MPUPOJBI
KOCMUYECKUX 00BEKTOB.

Mertoapsl acTpOHOMHYECKUX uccieqoBaHuil. COBpEMEHHBIE ONTHUYECKUE
TEJIECKOIbI, PaANOTEIECKONbI, BHEATMOC(EpHast aCTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Be3nusi, sipkue 3BE3MbI, TUIAHETHI, WX BHUIUMOE
IBUYKEHHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHepruu ConHUa U 3BE3.

3BE311bl, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMma «CreKTpaibHbIi Kilacc —
CBETUMOCTBY». 3BE3[bI TJIABHOM IMOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3N TJIABHOW MOCIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAECHUU U 3Bodonnu CoJIHLA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mineunbiii Ilyts — nama T'amaktuka. [lonmoxkenue u aBwxkeHue CoyiHIA B
lNanaktuke. Tunel ranaktuk. PanguoranakTuky M KBazapbl. YEpHBIE ABIPHI B sSApax
rajgaKkTuK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa06:ma. Pazberanue rajakTuk.
Teopust bossioro B3peiBa. PenmkToBO€ U3IydeHue.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMHUHU.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JIJIsT OTpeIeIeHHs MOJI0KEHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE co03Be3ausi CeBEpHOro MOJyIIapus U SpPKUe
3BE3/BI.

HaGmionenuss B Teneckon JIyHBI, IJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOIUJICHU M.

DU3NYEeCKUN MPAKTUKYM.

CrniocoObl u3Mepenus (pU3NYecKux BEIUYMH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTA U3MEPEHUN (PU3NYECKUX BEIMYHUH.
OueHka rpaHul] NOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX  HW3MEPEHUM, HCCIEIOBAaHUM  3aBHCUMOCTEU
bu3NYecKX BEJIMYMH, TPOBEpPKA NPEIJIOKEHHBIX THUIoTe3 (BbIOOpP U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlesiax «YUYEHHMYECKUU  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Ob6o0maromee MOBTOpPEeHHE.
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OO6o0mIeHne U cucTeMaTU3alus COAECpXKaHUS pa3ziesioB Kypca «MexaHuKay,
«MonexynspHas Qu3nuKa U TEPMOJUHAMUKAY, «DNEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHEUUAIBHOW TEOPUHM OTHOCHUTENIbHOCTHY, «KBaHTOBas
busHKa», «IEMEHThl ACTPOHOMHUH U aCTPODUZUKI».

Ponb Qu3ukum ©u acTpoHOMHM B 5SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM U ATHUYECKOM chepax NesTeTbHOCTH YelIOBeKa, POiib U MECTO (PU3UKH
U aCTPOHOMHH B COBPEMEHHOI Hay4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMUCATEIbHOM,
CUCTEMATH3UPYIONIEeH, OOBSCHUTEIbHOW WM  MPOTHOCTHYECKOW  (YHKIUH
¢bu3nueckoil Teopuu, posib GU3NUECKON Teopun B (OPMUPOBAHUU MPECTABICHUMN
0 ¢u3MUecKOr KapTUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

WN3yuenne kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. C YUYETOM COJIEPKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meostcnpeomemmnole NOHAMUA,CBAZAHHBIE C USYUEHUEM MEMOO08 HAYYHO20
no3HaHuA: SBICHUE, HaydyHbId (akT, rumnotesa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaOJIOJEHUE, DSKCIEPUMEHT, MOJEIHPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHBIE PUOOPHI, IMPpOBas TabopaTOPHs.

Mamemamuka: pelIeHWE CUCTEMBl ypaBHEHUW. TpPUTOHOMETpHYECKHE
(GyHKIMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. BEKTOpHI M HMX MPOEKIHUH HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 31MeMeHTapHBIX (QyHKIUNA. [Ipu3Haku mTOMOOUS TPEYrOJBHHUKOB,
oTpeJieNieHHe TUIOIIAIN IIIOCKUX QUTyp U 00bEMa Tell.

buonozusa: »>nextpuyeckue SBICHUS B JKUBOM MpuUpoJe, KoJieOaTeabHbIE
IBWKEHHSI B JKMBOM TMPUPOJAE, OHKOJIOTMUECKUE PHUCKU TMpU MPOU3BOACTBE
ANEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIIIEeH  Cpensbl,
YIbTPa3BYKOBasi JUArHOCTMKA B MEIMIIMHE, ONTUYECKUE SBIEHUS B IKUBOU
OpUPOLE.

Xumusa: CTpOEHUE aTOMOB ¥ MOJIEKYJ, KPUCTAIIMYECKAS] CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAIUIMYECKOM PEIIETKH, CHEKTpaIbHBIN
aHaJIu3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3QJIEKM MArHUTHBIX PYI,
dboTochEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoABUTraTeNlb SIkoOU, TeHepaTop MEPEeMEHHOI0 TOKa, WHAYKIIMOHHAS IeYb,
JVHUU 3JEKTponepeaay, 3JI€KTpOABUraTeNb, pajap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynabTpa3ByKkoBas IUArHOCTUKA B TEXHHKE,
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HpOGKHI/IOHHHﬁ alrapar, BOJIOKOHHAA OITTHUKA, COJIHCUHAS 6aTape;I, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U 9KOJIOTHYCCKUC aCIICKThI eé pa3BUTHA.
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INTAHUPYEMBIE PE3YIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoOro mnpeamera «Duszuka»
JOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIECHHMH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OTbITA W OMBITA JCSATEIBHOCTH B IPOIECCe pealn3allid OCHOBHBIX HaIlpaBiIeHHUI
BOCIHUTATENILHON JAESTENHHOCTH, B TOM YHCJIE B YaCTH:

rpakAaHCKOr0 BOCIUTAHUA:

e CcPOPMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3UIMM  OOYYaIOIIerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIEYEIOBEUECKUX TYMAaHUCTUYECKUX U
JEMOKPaTHUYECKUX IEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JI€ATEILHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOmecTBa, Yy4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOMN
OpraHu3aluu;

e yMEHHE B3aUMOJICHCTBOBaTH C  COLMAJIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApHOU U BOJIOHTEPCKOM AESATEIHHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS

e CcOPMUPOBAHHOCTb  POCCHUUCKOW  TpaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, TOCTHKEHHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO MTOBEJICHUS;

e CIOCOOHOCTH OIIEHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTUPYACh HA MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U ILIEHHOCTH, B TOM
YHClie B IEATEIbHOCTH YUEHOTO;

e OCO3HAHHUE JMYHOTO BKJIAJla B IOCTPOEHUE YCTOWYUBOTO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUA:

e DOCTETUYECKOE OTHOIICHHE K MHUpY, BKIIOYas OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PUINYECKON HAYKE.
TPYAOBOI'0 BOCTIMTAHUS:
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MHTEpPEC K pa3InuyHbIM cepam npodhecCuOHATBHON NeaTeTbHOCTH, B TOM
Yuclie CBS3aHHBIM C (U3UKOM U TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyayliel mpodeccun U pealn3oBbIBATH COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO M CamMOOOpa30BaHUIO B
00JacTH (PU3UKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJOIrHI€CKOro BOCIIuTaHuA:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYphI, OCO3HAHHE TII00aTIBHOTO
XapakTepa IKOJIOTHYECKUX PoOIieM;

IUTAHUPOBAaHWE M OCYILIECTBIICHHE JCHCTBUI B OKpYyXKaromieil cpene Ha
OCHOBE 3HaHMS 1IeJIe YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTRA;

pacHIMpeHre OmbiTa ACSTENHHOCTH HKOJIOTUYECKON HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO (pU3UKe.

HEHHOCTH HAYYHOTI'O ITIO3HAHMUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAay4YHOH JesTeNHbHOCTH, TOTOBHOCTH B Ipoliecce
U3ydeHHus] (U3UKH OCYIIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NeSTEIBbHOCTh UHINBUIYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS
Ba3oBble JJoruyeckue JelicTBUA:

CaMOCTOATENbHO  (OpMyTUpOBaTH U  aKTyaIU3UpPOBATH  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh 1NN ACSTENBHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HUX
TOCTHKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMAaTPUBAEMbIX
(bU3HYECKUX SABICHUSX;

pa3pabaThiBaTh IUJIaH PEIICHHs MPOOJIEMbI ¢ YYETOM aHaIU3a UMEIOIIUXCS
MaTepHUANIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTENBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LIEISIM, OIIEHUBATH PUCKHU MOCJEICTBUIN EATEIbHOCTH;
KOOPJIUHUPOBATH M  BBINOJHATH pabOTy B  YCJIOBHUSX peajlbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJIECHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnble uccienoBareabCcKHe JeHCTBUSA:
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BJIJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYCBBIMH MOHSATUSIMU U METOJIaMHU
bu3HYECKO HAYKH;

BIAJIETh  HABbIKAMH  Y4eOHO-MCCIICIOBATEIIbCKOW W TPOCKTHOU
JESTENIFHOCTH B 00JACTH (DM3HMKH, CIMOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TIOMCKY METOZOB pEIICHUs 3amad  (hU3HMIecKoro
COJIEpKaHUsl, IPUMEHEHHUIO Pa3IMIHBIX METOIOB TIO3HAHWS;

BJIAJIETh BHUJIAMH JCSITEIHLHOCTH [0 TONYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIpETaIllii, TPeoOpa3oBaHUIO U MPUMEHEHHIO B PA3TUYHBIX YIeOHBIX
CUTyaIlUsX, B TOM YHCIIe NPH CO3/IaHWU YYEeOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBIIATh TPUYMHHO-CIICJCTBECHHBIE CBS3M W aKTyaJIM3UpPOBAThH 3ajlady,
BBIIBUTATh THIIOTE3y €€ peIIeHus, HaXOAWTh AapryMEHTBhI s
J0Ka3aTeNbCTBA CBOMX YTBEPXKIACHMI, 3a/1aBaTh MapaMeTpbl U KPUTCPHUU
peleHus;

aHAIIM3UPOBATh IIOJIYYCHHBIE B XOJ€ PEIICHUs 3aladdl pPe3yJIbTaThl,
KPUTHYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (POpPMYITUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
AESTELHOCTH, B TOM YHCIIE TIPU U3YYCHUHN (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCUTh 3HAHHWA TO (U3HKE B TMPAKTHYECKYIO 001acTh
KHU3HEICITCITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC HJIEH, PEJIaraTh OPUTHHAIBLHBIC MTOIXO0/IbI U PEIICHUS;
CTaBHUThH MPOOJIEMBI U 33/1a49H, TOIYCKAIONINE aTbTEPHATHBHBIC PEIICHHUS.

Pa6oTa ¢ undpopmanmeii:

BJIa/IETh HABBIKAMHU TOJY4YeHUs MHPOpMAlUU (PU3NYECKOTO COAEep>KaHUS
U3 HCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIIATH MOUCK,
aHaIM3, CHCTEMATH3allMI0 U MHTEPHPETAINi0 HHPOPMAIMU Pa3IUIHBIX
BUJIOB M (JOPM TIPEACTABICHHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CPEACTBA HH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TeXHUKU O€30MacHOCTH, TUTHEHBI, PECypcocOepekeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEp)KaHMsS B Pa3jIMYHbIX (popMmaTax c
yuéToM Ha3zHaueHuss WHGOpPMAIMM M LEJEBOM ayAuTOpuH, BBIOUpas
ONTUMAJIbHYIO (POPMY MpEACTaBICHUS U BU3YaTU3AIINH.
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KommyHuKkaTHBHBIE YHMBepcaibHbIe YUyeOHble 1eiCTBUA:

OCYIIIECTBJIATh OOIIEHWE Ha Yypokax (U3HKH W BO BHE-YPOUHOU
IESATEILHOCTH;

pacro3HaBaTh TPEANOCHUIKM KOH(MIUKTHBIX CHTYyallMid W CMST4arh
KOH(DJIUKTHI,

pa3BEPHYTO M JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PCHHS C MCIIOJIh30BAHHEM
SI3BIKOBBIX CPEJICTB;

NMOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBHYaIbHOW pabOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JEUCTBUU C y4ETOM OOIIMX
MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO WieHa KOJUICKTHBA,

NPUHUMATh TIeTM  COBMECTHOW JIEATEIBHOCTH, OpraHWU30BBIBATH U
KOODJAMHUPOBATh JEHCTBHSI MO €€ JOCTH)KCHHUIO: COCTABIISATH IUIaH
JCHCTBHIA, pacTpeIeNIATh POJU C YIETOM MHEHHUH YYaCTHUKOB, OOCYX/IaTh
pe3yabTaThl COBMECTHON pabOTHI;

OILIEHWBATh KAueCTBO CBOETO BKJIaJa W KAXKIOTO YYaCTHHKA KOMAHIbI B
OOIIHiA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIC TPOCKTHI, OIEHWBATH HIEU C TO3UIMH HOBH3HBI,
OPUTHHATHHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETHYECKOe TIOBEJEHUE B Pa3IMYHBIX
CUTyallusiX,  TMpOSBISATH  TBOPYECTBO W BOOOpakeHUE,  OBIThH
MHHUIIHATUBHBIM.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh  MTO3HABATEJIbHYIO  JIESITEIBHOCTh B
obmacth (PU3NKA U AaCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
bopmMyIUpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEILHO COCTABJIATH IIJIAaH PEIICHUS PACUETHBIX U Ka4ECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTHYECKOH padOThl ¢ y4ETOM HMMEIOLIUXCS
PECypCcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEITOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

pacmupsiTh ~ paMKd  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUM;

7enaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (hOPMUPOBAHUIO W TPOSBICHUIO IPYIUIUH B 0OJACTH
(hU3UKH, TOCTOSHHO TOBBINIATH CBOM 0O0pa30BaTENbHBIA U KYJIBTYPHBIN
YPOBEHb.
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CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEISIM;

BJIAJeTh HAaBBIKAMHU II03HABAaTEJbHOW peduiekcuu KakK OCO3HaHUs
COBEpPILAEMBIX JIEMCTBUIM M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIHTATOB U
OCHOBAHUM;

UCIIOJIB30BaTh TPUEMBI pedIIeKCUU I OIEHKH CUTyallud, BbhIOOpa
BEPHOT'O PEIICHUS;

YMETh OILICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIECHUS MO HX
CHHIKECHUIO;

NPUHUMATh MOTHBBI M APryMEHTHl JPYTrUX MpU aHAJIU3€ Pe3yJIbTAaTOB
JeSTEILHOCTH;

IpPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M APryMEHTHl JPYTrUX MpU aHAJIU3€ Pe3yJIbTAaTOB
JeSTEILHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce AOCTHXEHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TIO
dbusuke Ui YpPOBHS CpEIHEro O0OIIero oOpa3oBaHHs Yy OOydYarOIIUXCS

COBEPIIEHCTBYETCS HMOIIMOHATbHBIH WHTEJIEKT, MpeAnoIaraomii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHS,  BKJIIOYAIOUIETO  CIMOCOOHOCT,  MOHUMAaTh  CBOE

OMOIIMOHAIILHOE COCTOSHUE, BUJICTh HANPABJICHHS Pa3BUTHSI COOCTBEHHOM
AMOIMOHATLHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJICHHE, CIOCOOHOCTH AJaNTHPOBATHCA K
AMOIMOHAILHBIM M3MEHEHUSM U TPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JTOCTIKEHUIO TSN
M yCIeXy, ONTUMH3M, HHHIIMATHBHOCTh, YMEHUE IEHCTBOBATH, UCXOS U3
CBOMX BO3MOYKHOCTEH;

OMIATHH, BKIIOYAKOMIEH CIMOCOOHOCTh IMOHWMATh  3MOIMOHAILHOE
COCTOSIHME JPYTHX, YYHTHIBATH €ro IPH OCYIIECTBICHUU OOIICHHS,
CTIOCOOHOCTH K COUYBCTBHIO M COTICPEKMBAHUIO;

COLIMATBHBIX  HABHIKOB, BKIIIOYAIONINX CIOCOOHOCTh  BBICTpaMBaTh
OTHOIIEHUSI C JAPYTUMHU JIOJIbMH, 3a00THUTHCS, MPOSBIATH HHTEPEC W
pas3pemath KOH(QIUKTEHI.

ITPEAMETHBIE PE3VYJIbTATHI
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K xonmy oOyuenust B 10 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUA:

NOHMMATh PpOJib (GU3UKK B OSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COIMANbHOM M OTUYECKOM cdepax AesITeIbHOCTH
YeJioBeKa, Pojb U MeCTO (PU3MKU B COBPEMEHHOIN HAay4YHOW KapTHHE MHUPA,
3HAUEHHE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OODBSICHUTEIBHOU W
NpOrHOCTUYECKOW  (QyHKIMM  ¢du3Hueckol TEOpUHM —  MEXaHUKH,
MOJIEKYJISIpHOU (DU3UKH U TEPMOJMHAMUKH, POJb (PU3UYECKON TEOpUHU B
(bopMHUpPOBAaHUU MPEACTABICHUHN O (GU3NUECKON KapTUHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mofene (Qu3ndeckux Ten u
npoIeccoB (SIBJICHUI): HHepLUHalbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpJIOE TENO, MaTepualbHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TmajeHue, aOCoITHO ymopyras jaedopmalus, abCOTIOTHO
yrIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICININ ra3a, KUJIKOCTH
U TBEPAOTrO (KPUCTAIIMYECKOTO) Tela, UIealbHbIN Tra3, TOUeUHBIA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE TIOJIE;

pasznuyarh yclioBUA (TpaHUIbl, 00JACTH) TNPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMI XapakTrep (yHIaMEHTaJbHbIX 3aKOHOB M
OTPaHUYEHHOCTH UCMOJIb30BaHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXaHHUYECKHE TIPOLECChl W  SBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTD
MEXaHMYECKOTO JIBM)KCHHS, (OpMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi [anumies i CKOPOCTH U TEpEeMEIIeHHS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENbHOCTH [ammiies, 3aKkoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHUs MUMITYJIbCa U MEXaHHYECKON
DHEPTUH, CBSI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIIOBUS paBHOBECHS TBEPIOro Teia), TMPU OSTOM HUCIOJIb30BaTh
MaTeMaTH4EeCKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuil ["anumnes, BToporo
U TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHHs HMIYJbca U
MEXaHUYECKOW 3HEPTUH, 3aKOHA BCEMUPHOTO TATOTEHNUS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHI U SIBICHUS, UCTIONB3YS
ocHoBHBIe TmOJ0XeHUsT MKT wu 3akoHBI MOJEKyIsipHON GU3UKH U
TEPMOJIMHAMHUKHU (CBSI3b  JIaBJIGHUA UACAIBHOIO Ta3a CO CpeaHeH
KMHETUYECKOM HSHEpPrueil TEIUIOBOrO ABMIKEHHMS M KOHLEHTpALHUEH ero
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEHIECTBA CO CpPEOHEW KHHETHYECKOMN
SHEPIruei TEIIOBOrO ABUYKEHHMS €r0 YacCTHL, CBS3b aBICHUS MIEaJIbHOIO
raza Cc KOHUEHTpalUMEW MOJIEKYl M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Kianeiiposa, mnepBbld 3aKOH TEPMOAMHAMUKH, 3aKOH
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COXpPAaHEHHUsI PHEPTrMU B TEIUIOBBIX IpOIECcCcax), P 3TOM MCIIOIb30BaTh
MaTeMaTHYeCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneiipona;

aHAJM3UPOBATh W OOBSACHITH DJICKTPUUCCKUE SIBJICHUS, MCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH KymnoHna, MMOTESHIIMAILHOCTD
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHIUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIed, MpU 3TOM YyKa3blBas YCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIC COOTHOUICHMS: 3aKOHbI OMa MJis y4yacTka
Henu W Uil 3aMKHYTOM 3JIEKTPUYECKOW 1enu, 3akoH [[xoynsa—JleHia,
npaBuia Kupxroda, 3akonsr @apajges 11s1 2JIeKTPOIu3a);

OMHUCHIBATh (DU3UUECKUE TPOIECChl M SIBJICHUS, HMCIOJb3Yys BEIUYUHBI:
nepeMeIIeHue, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€jla U CUCTEMBI TeJ, CUJIa,
MOMEHT CHJIbI, JaBJICHWE, TIOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrus, MeXaHW4yecKash SHeprusi, padoTa CHIbI, IIEHTPOCTPEMUTEIBHOE
YCKOpE€HHUE, Cuia TSKECTH, CWJIa YNPYroCTH, CUJia TPEHMS, MOIIHOCTD,
DHEPrus B3aMMOJCUCTBUA Teia ¢ 3emi€i BONMHM3U €€ TMOBEPXHOCTH,
SHEpPrus ynpyrol aedopmalid TPYXKUHBI, KOJUYECTBO TEIIOTHI,
aOCoJIIOTHasl TemrepaTrypa Teja, paboTa B TEpMOJIWHAMHKE, BHYTPEHHSS
DHEPrus HUJCAJIbHOTO OJIHOATOMHOIorasa, paboTa WuealbHOTO Trasa,
OTHOCHUTEJIbHAasl BIIAXHOCTh Bo3ayxa, KIIJI wumeanbHOro TEMIOBOTO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSIHKEHHOCTh AJIEKTPUUECKOTO MO,
HaNpsOKEHHOCTh TOJIST TOYEYHOI'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTATUYECKOrO TIOJIS,
pPa3HOCTh  MOTEHIMAJIOB,  JJICKTPOABMKYINIAsS  CWJIa, CWiIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, DJIEKTpUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTUBJICHUE Yy4yacTKa LIENU C IOCJIEI0BATEIbHBIM U
napasieIbHbIM COETUHEHUEM PE3UCTOPOB, SHEPIHUA JIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSICHSATH 0COOEHHOCTH MPOTEKAHUS bu3nIeCKuX SIBIICHUM :
MEXaHWYECKOe JBIDKCHHE, TEIJIOBOE [IBM)KCHHE YacTHI[ BEIISCTBa,
TEIJIOBOE paBHOBeCHEe, OPOYHOBCKOE IBMKeHHUE, nuddy3us, UcIapeHue,
KUIIEHUE U KOHJEHCAIlYsl, TJIaBICHUE U KPUCTAUIN3allus, HAIIPABICHHOCTh
TeIIoNepeadu, JICKTPU3alUs TeJ, SKBUMOTEHIIMAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOTO MTPOBOTHUKA;

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOW (DU3NYECKOU BETUUYUHBI OT
Ipyrol €  HCMOJb30BAaHWEM  MPSMBIX  HU3MEPEHHH, TIpU  ITOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (UKCHUPOBATh PE3YIbTaThl TMOJYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TpadUKOB C y4ETOM
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a0COJTIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JIeaTh BBIBOJIBI IO pe3ybTaTaM
HCCIIEJOBAHUS;

IIPOBOJAUTh KOCBEHHBIE HW3MEPCHHS (U3UYECCKUX BCIMYMH, IPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ HM3MEPCHHS, OIEHWBATh aOCOJIOTHBIC H
OTHOCHUTEJIbHBIC ITOTPEITHOCTH MPSAMBIX U KOCBCHHBIX U3MEPEHUI;
IPOBOAUTH OIBITHI TIO MPOBEPKE MPEIIOKECHHON TUITOTE3bI: TIIaHUPOBATh
HKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NIOJIYYCHHBIC PE3YJIbTaThl W JCNaTh BBIBOJ O CTAaTyce IPEIIOKCHHOU
THUIIOTE3BI;

coOJTr01aTh TIpaBMIa 0E30IMMaCHOTO TPYJa MPH MPOBEACHUN HCCIICIOBAHUM
B paMKax y4eOHOTO OSKCIEpPUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
MU3MEPUTEITBHBIX YCTPOMCTB U JTa0OPaTOPHOTO 00OPYT0BAHHS,;

pemiath pacy€THBIC 3aJa4yd C SBHO 33JaHHOM M HESIBHO 3aJIaHHOMN
(bu3MYeCKOW MOJIeTbI0: HAa OCHOBAaHWM aHaJKM3a YCJIOBHS OOOCHOBBIBATH
BBIOOpD (QU3MUYECKOW MOJENM, OTBEYAlOIIeH TpPeOOBaHUAM  3ajlauw,
OPUMEHATH,  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIaThl
(bU3MYEeCKUX TEOpUH TIPU MCIOJb30BAaHUU MaTeMaTHUYECKUX METOJIOB
pEIICHMS 3a/1a4, MPOBONUTH PAacYEThl HA OCHOBAHUH MMEIONIUXCS JTAHHBIX,
aHAIM3UPOBATh PE3YNIbTaThl W KOPPEKTHPOBATH METOJbI PEIICHUS C
Y4ETOM TOJIYYCHHBIX PE3yJIbTaTOB;

peliath KavyeCTBEHHBbIC 3aJaud, TpeOyromue NPUMEHEHUS 3HAHWH W3
pa3HBIX pa3JeoB Kypca (PU3MKH, a TaK)Ke MHTETPAIlMi 3HAHUH W3 JAPYTrUX
NPEIMETOB ECTCCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYCCKYIO
IIETIOYKY PACCYKJICHUI C OMIOPOH Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3HYCCKHUC SBICHUS;

UCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHHMS JUIT OOBSICHCHHS OCHOBHBIX
NPHUHIIMIIOB pabOThl M3MEPHUTEIIBHBIX IPUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

NPHUBOJUTH TPUMEPHI BKJIaJa POCCUHCKUX M 3apyOC)KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE IPOIICCCOB OKPYIKAIOIIETO
MUpa, B pa3BUTHEC TCXHUKH U TEXHOJIOTHI;

aHAJIM3UPOBATh U OIICHUBATH MOCJCACTBUSA OBITOBOW M ITPOU3BOJICTBCHHOM
JCATEIBPHOCTH 4YEJIOBEKa, CBSA3aHHOW ¢ (PU3WYCCKUMH TMPOIECCaMH, C
TO3UIUH PKOJIOTHYECKO 0€30IaCHOCTH, MPEACTABICHHH O palliOHAIBHOM
IIPHUPOJIOIIOIB30BAHNHN, a TaK)K€ Pa3yMHOM HCITOJIb30BAHUU JOCTHIKCHHM
HAyKd M TEXHOJOTHH i1 JaJdbHEHUIIEro pa3BUTHS YEJIOBEYSCKOTO
00I1IeCTBa;
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NPUMEHSTh pa3iudHble crocoObl paboTel ¢ MHboOpMaIueil (hu3nIecKkoro
colepKaHUsI C MCIOJb30BAHHEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIOJB30BaTh COBPEMEHHbIE WH(GOPMAIIMOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKA, TEepepadOTKH M TPEabsBICHUS Y4eOHOW U
HAYYHO-TIONYJISIPHON MHGOPMALIMK, CTPYKTYPUPOBAHUS M UHTEPIPETALNH
uHGOpMAIINK, TOJYYCHHOW U3 PA3IMUYHBIX HCTOYHHMKOB, KPUTUUYECKH
aHANMM3UPOBATh  TOJy4aeMyr  HWHGOpMAIMIO U  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HaHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUK;

IPOSIBIIATH OpraHu3alMOHHbIE u MO03HABATEIbHBIC yMEHUs
CaMOCTOSITEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUH B Tpolecce
BBITMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHHUEM pPaA3IUYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATH PA0OTy TPYIIIbI, PAlIMOHATBHO PACIPEACNATh NeATEeIbHOCTD
B HECTaHJAPTHBIX CHUTYaIlUAX, aJ€KBATHO OIEHUBATH BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEIIEHUE paccMaTpUBaeMO MPoOIEMBlI;

NPOSIBIIATH MOTHBALIMIO K Oyaymieil mpodeccuoHaIbHON A TEBHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

K xoniy oOyuenusi BIIl Knacce mipeAMETHBIE pe3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUN:

NOHMMATh PpOJib (GU3UKK B OKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M STUYECKOM cepax AesTEIbHOCTH YelI0OBEKa, POJb U MECTO
bU3UKKM B COBPEMEHHOW HAay4YyHOH KapTHHE MHUpPa, pOJib ACTPOHOMUU B
OPaKTUYECKON  JESATEIbHOCTM 4YEJIOBEKAa M JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHE OIMUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEILHON W TMPOTHOCTUYECKOW (YHKIUN (U3NYECKOU TEOopuu —
ANEKTPOJAVNHAMUKY, CHEHHATIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
¢busuku, poib (pusmdyeckoil Teopun B (HOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nYecKoil KapTUHE MUpPA, MECTO (PU3UUECKON KapTHHBI MHUpa B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOLE;
paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mofene (Qu3ndeckux Ten u
IPOIECCOB  (SBJICHUI): OJHOPOAHOE DJIIEKTPUYECKOE U  OJHOPOJIHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUUECKUN MasTHUK,
UJCATbHBIN TMPYKUHHBI MasSTHUK, TApMOHUYECKHE BOJHBI, UICAJIbHBIN
Kosie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO Siipa !
KBaHTOBOM MOJENH CBETA;
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pasznuyarh yclioBUA (TpaHUIlbl, 00JACTH) TNPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE TMPOIECCHl U SBIICHUS,
UCIIOJIb3YsS OCHOBHBIE TIOJIOKEHUS W 3aKOHBI DJEKTPOJUHAMHUKU U
CHEIUAIbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUUECKOro 3apsija, cwia Awmrmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWHU, mnpaBuio Jlenma, cBa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IIeMM CO CKOPOCTHIO
U3MEHEHHMs]  CWJIbl  TOKa,  MOCTyJaThl  CIENMAILHONW  TEOpUHU
OTHOCUTEJIBHOCTH DUHIITEHA);

aHAJIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHUsI ~ KBaHTOBOM  (u3uku  (ypaBHeHUE  DUWHIUTEHHA  JUIs
dotorddexra, mepBbli U BTOpoM mocryinarel bopa, mnpuHUUN
COOTHOIIIEHUS HeompeaenéHnocTeil ['eiizeHbepra, 3akOHBI COXpaHEHUS
3apsI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaAMOaKTUBHOTO pacmaia);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SIBICHUS, HCIOIb3Yys BEIUYHHBI:
HANPSDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHUJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMrepa, UHIYKTHBHOCTD,
ANEKTPOABMKYINAS CHUJIA CAMOMHIYKIHUHU, HSHEPTrUs MAarHUTHOTO TOJS
NPOBOAHUKA C TOKOM, PEISTUBUCTCKUI WMIYIbC, TOJIHAS SHEPrus,
DHEPrUs TIOKOSI CBOOOJHOW 4YaCTHUIBI, DHEPrusi M HUMIYJIbC (POTOHA,
MacCOBO€ YHUCJIO U 3apAll A1Ipa, SHEPTHsl CBSI3U AJ1pa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKIIKS, PE30HAHC, UHTEephEpeHITUS
BOJIH, Audpakuus, IJUCHEpPCHs, T[OJHOE BHYTpPEHHEE OTpakeHHeE,
dbotoanekTpuueckuii 3¢dext (dhorodddexrt), ampha- u Oera-pacmaabl
anep, raMMa-u3lydeHHue snep, (U3nYecKue MPUHIUIBI CIEKTPaIbHOTO
aHanu3a u padoThI Ja3epa;

OTpeJeNsITh HAMpaBiIeHUE WHIYKIMA MAarHUTHOTO TIOJSi NMPOBOJHUKA C
TOKOM, cuiibl Amniepa u cuibl JlopeHa;

CTPOUTH U300paKeHUE, CO3/JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATh €T0 XapaKTEPUCTUKH;

NPUMEHSTh OCHOBOIIOJAralIIUe ACTPOHOMHYECKHE MOHSITHS, TEOPUU U
3aKOHBl JJII aHanmM3a ¢ OOBACHEHHS  (PU3WYECKUX  TIPOIIECCOB,
NPOUCXOSAIIMX B 3BE37aX, B 3BE3MHBIX CHUCTEMax, B MEKIaJaKTUYECKOU
cpelie; IBUKEHUs HeOeCHBIX TeJ, SBOIONNHU 3BE3 U Beenennoii;
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OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUH, TpPHU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpPOBATh pe3yJdbTaThl IMOJYYEHHOM  3aBUCHMOCTH
¢u3NYecKuX BEJIMYUH B BHUAEC TIpa@uUKOB ¢ Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTEN  M3MEpPEeHUM, JeNnaTh  BBIBOJIBI 1O  pe3yJibTaraM
UCCJIeI0BAHNUS,

NPOBOAUTh KOCBEHHbIE H3MEpPEeHHUS (U3MUECKUX BEJIUYMH, MPH ITOM
BbIOMpATh ONTHUMANbHBI METOJ U3MEPEHHs, OLEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
POBOAUTH OTBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOUPATH IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIN3UPOBATh
MOJIYYEHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce IMpeasIoKeHHON
TUIOTE3bI;

OMKCHIBATH METOBI MOJYYEHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUM;
coOr01aTh TpaBmiia 0€30MacCHOT0 TPyJa MpH MPOBEACHUN UCCIEIOBaHUM
B paMKax y4eOHOTO DJKCINEpPUMEHTa, TMpaKTUKymMa U  y4deOHo-
UCCIIEIOBATEIbCKON W TPOEKTHOW JEeATEIBbHOCTH C HCIIOJIb30BAaHUEM
MU3MEPUTEIBHBIX YCTPOIMCTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacuy€THBIE 3aJayd C SBHO 33JaHHOM M HEABHO 3aJlaHHOMN
¢bu3nyUecKkoil MOJEeNbl0: Ha OCHOBAaHWM aHAllM3a YCJOBHUS BBIOMPATH
bu3nyeckne MoJeiIM, OTBeYarolue TpeOOBaHUSIM 3a/layd, MNPUMEHSThH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNATHl (PU3UYECKUX TEOPUN
OpU  HUCIOJIb30BAaHUM MAaTeMAaTHMYeCKHMX METOJOB peIlIeHHus 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBAThH
PE3YNbTATHl U KOPPEKTUPOBATH METOJIBI PEIICHHS C YYETOM TOJYYEHHBIX
pE3YNIbTATOB;

peliath KadyecTBEHHBbIE 3ajaud, TpeOyrollue MpUMEHEHUs 3HaHUM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a TaK)Ke UHTETpaIlMi 3HAHUN U3 JAPYTUX
NPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAUBATh JIOTHYECKYIO
IIENOYKY PAcCyKJIEHUMN C OMOPOM HAa U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U Gpu3HUECKHe SBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUS I OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPHUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHUE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TE€XHOJIOTHI;

aHAJIM3UPOBATH U OIIEHUBATDH MOCIEACTBUSL OBITOBOW M MPOU3BOACTBEHHOM
NEeSTENHbHOCTH 4YEJIOBEKa, CBS3aHHOM € (PU3WYECKUMH TPOIECCaMU, C
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TIO3UITUH PKOJIOTHYECKO 0€30IaCHOCTH, MPEACTABICHHH O palliOHAIBHOM
IPHUPOJIOIIOJIB30BAHNHN, a TaK)K€ Pa3yMHOM HCITOJIb30BAHUU JOCTHIKCHHM
HAyKd MW TEXHOJOTHH i1 JaJdbHEHMIIEro pa3BUTHS YEJIOBEYCCKOTO
00IIIeCTBa;

NPUMEHSTh Pa3juvHbIe CIIOCOOBI paboThl ¢ WHGpOpMAIUEH (HHU3UIECKOTOo
CoJlepKaHUSI C MCIOJB30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH, TPH 3TOM HCIOJb30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIC
TEXHOJIOTUH JUISI TIOMCKA, TEepepabOTKH M MPEIbSABIACHUS YYCOHOUW U
HAYYHO-TIONMYJISIPHON MH(GOPMAIIMH, CTPYKTYPUPOBAHUS ¥ MHTEPIPETALIHH
UHPOPMAIIMK, TOJYYCHHOW U3 PA3JIMYHBIX HCTOYHHKOB, KPHUTHYCCKH
aHAIM3UPOBAaTh  IOJIy4aeMyr  HWHGOpPMAIMI0O ©  OICHHWBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHWM, TaK M HAa OCHOBC
aHaJM3a UCTOYHUKA HHPOPMAIINH;

TIPOSIBIIATH OpraHU3alHOHHBIC u [I03HABATEILHBIE YMEHUS
CaMOCTOSITCJILHOTO ~ TPHOOPETeHHWS  HOBBIX 3HAHUH B IIpolecce
BBITIOJTHEHUS ITPOCKTHBIX U yU4eOHO-UCCIISA0BATEIIbCKUX padoT;

paboTaTh B TPYNIE C KMCIOJHCHHUEM pa3IUYHBIX COIMAIBHBIX POJICH,
IUTAHKPOBATh Pa0OTy T'PYIIIBI, PAlIMOHAIBLHO PACIPEACIIATh AEATECIbHOCTD
B HECTaHJAPTHBIX CHTYaIlUsSX, aJCKBaTHO OIICHWUBATH BKJIAJl KaKJIOTO W3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTpUBAaeMOM MPOOJIEMBI;

IPOSIBIIATH MOTHBAIIMIO K OyayIieil mpodeccuoHaIbHON JACATSIBHOCTH 110
CHEIUATBHOCTIM (PU3UKO-TEXHUYCCKOTO TTPODHIISL.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1.HAYUHBIA METO/I IIO3HAHUS ITPAUPO/IBI
1.1 HayuHnslii MeTO1 TO3HAHUS IPUPOIBI 6 1 POII
Hroro no pazgeny 6
Paznen 2.MEXAHUKA
2.1 Kunemartuka 10 1 POII
2.2 Jnnamuka 10 0 POIII
2.3 Craruka TBEpAOTO Tela 5 1 PolI
2.4 3aKOHBI COXPAHEHUS B MEXaHUKE 10 1 POII
Hroro no pazgeny 35
Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUU 15 1 POII
3.2 TepmoanHamuka. TennoBsle MalIuHbL 20 1 POII
13 ArperaTHble coCTOsIHUSA BenlecTBa. Pa3oBbie 14 1 POII
MIEPEXO/IbI
Hroro no pazgeny 49
Paznea 4.9JIEKTPOAUHAMHUKA
4.1 DNEeKTPUYECKOE T0JIe 24 1 PolI
4.2 IToCTOSHHBIN 2IEKTPUYECKAN TOK 24 1 POII
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4.3 ToKkM B pa3iIMyHbIX cpeax 6 1 POl
Uroro no pazgeny 54
Pasznen 5. PM3UUYECKHN TIPAKTUKYM

5.1 Pu3NYeCKU IPAKTUKYM 16 16 POII
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10 POl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 16
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11 KVIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uuppoBbIe
Ne i/ pasi Konrpoububie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1.2JIEKTPOAUHAMUKA
1.1 MarnauTHO€E 1I0J1€ 14 1 PolI
1.2 DNEeKTpOMarHUTHAsI UHIYKIIHS 13 1 POII
Hroro no pazgeny 27
Paznea 2.KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoyuebaHus 10 1 PolI
2.2 DNEKTPOMAarHUTHbIE KOJIEOAHUS 15 1 POII
)3 MexaHnyeckue 1 3JeKTPOMarHUTHbIE 10 | POII
BOJIHBI
2.4 OnTuka 25 1 PolI
Hroro no pazgeny 60
Pasnea 3.0CHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH
3.1 Ocnossl CTO 5 1 POII
Hroro no pazneny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 KopnyckyisipHO-BOJIHOBOH Ayanu3m 15 1 PolI
4.2 ®dusnka aToma 5 POII
43 ®u3nKa aTOMHOTO S7Jpa U JIEMEHTapHbIX 5 1 POII
4acTHIL
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Hroro no pazneny

25
Pazgen S.OJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHA
5.1 DeMeHTHl aCTPOHOMHUHU U aCTPO(UIUKU 12 POII
Hroro no pazneny 12
Pazzea 6. OU3UUYECKAN TPAKTUKYM
6.1 Pu3N4eCcKuil IPAKTUKYM 16 16 POII
Hroro no pazgeny 16
Pazgen 7.0bOBIIAIOIIEE IOBTOPEHHUE
CucremaTtu3zanus u 00001IeHNE
71 MIPEMETHOTO co;[epmaanI ¥ OIIbITa 15 | PII
JEATeIbHOCTH, TPUOOPETEHHOTO PU
n3ydeHnn Kypca ¢usuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 11 16
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KosmnyecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
u/n Tema ypoka Beero Konrpoububie | IIpakTuyeckue 0BpazoBaTENBHbIE
padoThI padoThI pecypeaI

®dwusuka — pyHIaMeHTaIbHAs HAyKa O

1 npupoje. HaydHbiil MeTo NO3HaHUA U 1 POII
METOIbI UCCTIeIOBaHUS (PU3NIECKUX SBIICHUH

2 Jlnarnoctuueckas KOHTpoJbHas paboTta 1 1 POII
DKCIEPUMEHT U TEOpHS B MPOIIECCE

3 Mmo3HaHus MpupoIel. Habmonenue u 1 PolI
HKCTIEPUMEHT B (DPU3HKE

4 Crnioco0Ob1 m3MepeHust (GU3NYECKUX BETNIUH 1 POII

5 AOCONIOTHAS U OTHOCUTENbHAS TOTPELTHOCTH 1 POII
M3MEpEeHUH (PU3NIECKUX BETHUNH
MopenupoBanue B puzuke. Poiab u mecto

6 (1)I/I3I/IKI/IUB (bopMHUpPOBaHUN COBPEMEHHOM ) 1 POIII
Hay4YHOM KapTHHBI MHUpPA, B IPAKTUYECKOM
NEATENbHOCTH JIFOIEH
Mexannueckoe nBukeHue. Cucrema oTcyera.

7 OTHOCHUTENBHOCTh MEXaHUYECKOTO | POIII
nekenus. [Ipsimast u oOpaTHast 3aauu
MEXaHHUKHU
Pannyc-BexTop maTepualbHON TOYKH, €TO

2 MPOEKIIMM Ha OCU KOoOpauHaT. TpaeKkTopusi. 1 POIII

[Tepemenienue. Cxopocts. X nmpoekunu Ha
OCH KOOPJIMHAT
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PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE.
I'pauueckoe onucanue paBHOMEPHOTO
MIPSMOJIMHENHOTO JABUKCHUS

POII

10

CrnosxeHune nepeMenieHui U CKOPOCTEH.
Pemrenne 3anau

POII

11

HepaBHoMepHoe nBrkeHne. MrHoBeHHast
CKopocTh. Yckopenue. [Ipsmonnneiinoe
ABHUXKCHUC C MOCTOSAHHBIM YCKOPCHUCM

POII

12

I'paduueckoe onrcanue NPsIMOITMHEHHOTO
JIBUKEHUSI C OCTOSIHHBIM YCKOPEHUEM

POII

13

CBoboaHOE Majzienne. Y CcKopeHue
cBOOOTHOTO Ta/IeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpaduku

POII

14

JIBr>KeHUe Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY

POII

15

KpuBosmmHeliHoe nBrkeHue. [IBuxkeHue 1o

OKPYXHOCTH. YTJIOBasl U JMHEHHAs1 CKOPOCTb.

[Tepuon n wacrora. LleHTpocTpeMUTENBLHOE U
IIOJIHOE YCKOPEHUE

POII

16

KonTtponsHas pabora no teme "Kunemartunka"

POII

17

IlepBbiif 3axkoH HerotoHa. MIHeprmanbHble
cuctemsl orcuéra. [IpuHuumn
OTHOCHUTEIbHOCTH I"amues.
Heunepuuanbabie CHCTEMBI OTCUETA

POII

18

Cuna. PaBHoelicTByromas cuia. Bropoit
3akoH HerotoHa. Macca

POII

19

Bzaumopericteue Ten. Tpetuit 3aKoH
Herorona

POII
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[IpuHnun cynepnosunuu cui. Pemenue

20 POII
3a]1a4 Ha IpUMEHEHHEe 3aKk0OHOB HploToOHa
3aKOH BCEMHPHOTO TSTOTEHHUS.

21 OKBUBAJIEHTHOCTh I'PaBUTALIMOHHON 1 POII
MHEPTHOUN MacChl
Cuna TsKeCTH M YCKOpeHUe CBOOOHOTO

22 yOrop POIII
NaJeHUs
JIBr>keHue HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. IlepBas POII
KOCMHUYECKasi CKOpOCTh. 3akoHb! Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena PolI
Cuna tpenus. [Ipupoaa v BUIbI CUJT TPEHUS.

25 JIBUJKEHHE B )KUJIKOCTHU U ra3e ¢ y4ETOM POII
CHJIBI CONTPOTUBIIEHUS CPEbl
Jasnenue. ['mapocratuyeckoe JaBJICHUE.

26 POII
Cuna Apxumena

7 AbcomroTHO TBepaoe Teno. [loctynarensHoe POII
U BpalllaTeabHOE ABM)KEHHUE TBEPIOTO Tela
MOMEHT cuiIbl OTHOCUTENIBHO OCH BPALLEHUS.

28 POII
IIneqo cuitbl
CrnosxeHue cuil, IPUIIOKEHHBIX K TBEPIOMY

79 teny. LleHTp TskecTr Tena. Y cinoBus POII
paBHOBECHS TBEPJOTO Tea. Buibl
paBHOBECHS

30 Pemenue 3anau POII
KonTtponsHas pabota no Teme "/[unamuka.

31 | POII
Craruka TBEpAOTO Tela
Nmnynbc maTepuanbHON TOYKH, CUCTEMBI

32 " P ’ POIII

MaTCpHaJIbHBIX TOUCK. HCHTp MacC CUCTCMBI
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MaTCpHUaJIbHBIX TOUCK. TeopeMa O IBHUXKCHUHN
[IEHTpa Macc

33

NMmynbc cuiibl M N3MEHEHUE UMITYJIbCA TENIa.
3aKoH cCOXpaHEHHs UMITyJbca. PeakTuBHOE
JBUYKECHHE

POII

34

MoOMEeHT uMIrysibca MaTEpUAIBHON TOYKH.
IIpencraBienue 0 COXpaHEHUU MOMEHTa
HMITyJIbCa B IEHTPAJIbHBIX MOJISAX

POII

35

Pemenue 3amau

POII

36

Pabora cunbl Ha MAJIOM ¥ Ha KOHEYHOM
nepemeienuu. ['papudeckoe mpeacTaBicHue
paboThI cHiTbl. MOIITHOCTh CHITBI

POII

37

Kunernueckas sueprus. Teopema 00
U3MEHEHUH KNHETUYECKOW SHEPTuu
MaTepUaIbHON TOYKH

POII

38

IloTeHnManpHbIE U HETOTEHIIMAIBHBIE CUIIBI.
IToreHumanesHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

POII

39

Tperbsa kocMuyeckasi cKOpocTb. CBS3b
paboTHI HETTOTEHITUAIBHBIX CHJT C
M3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON DHEPTUH

POII

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHenue bepHyinu s uieanbHOM
KUOAKOCTHU

POII

41

KoHnTponsHas padota o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"

POII

42

Pa3BuTHe npencraBienuii 0 mpupoe

POII
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TermnoTel. OcHOBHEIE TOoM0KeHus MKT.
Huddysus. BpoyHoBckoe ABmKeHNEe

CrpoeHue r1a3000pa3HbIX, KUJIKAX U TBEPIBIX

43 TeJl. XapakTep ABUKEHUS U B3aUMOJICUCTBUS POII
YJACTHII BEIIECTBA
Macca u pa3Mepbl MOJIEKYIT (aTOMOB).

44 KonuuecTto Bemecta. [locTostHHas PolI
ABorajipo
Temneparypa. Temnosoe paBHoBecue. Illkana

45 POII
Henscus

46 Pemenue 3agau PolI

47 Wneanbuslii ra3. ['a30Bbie 3aKOHBI PolI
YpasHenue MeHneneena-Knanelpona.

48 POIII
Pemenue 3amau

49 AolcomoTHas Temnieparypa. 3akoH JlansToHa PolI
N3omporiecchl B HI€aIbHOM Tas3e ¢

50 P POIII
MMOCTOSTHHBIM KOJTMYE€CTBOM BEIIECTBA

5] I'padmyeckoe npepacTaBIeHNE H3OMPOIIECCOB: POII
M30TEepMa, U30X0pa, u30oapa

52 OcnoBHoe ypaBHenne MKT PolI

53 Pemenue 3agau PolI
CBs3b a0COIOTHOI TeMmepaTypbl
TEPMOIMHAMUYECKOU CUCTEMBI CO CpeTHEN

54 P : ! P POIII
KMHETUYECKOM SHEpTHel MOCTYyNaTeIbHOrO
TETIOBOTO JABWKCHUS €€ YaCTHIT
O0o001IeHre U CHCTeMAaTHU3aIHs 3HAHHH 110

55 " " POII
teme "OcHoBbel MKT

56 KonTponsHas padora o teme "OCHOBBI PolI
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MKT"

57

TepmoaunaMudeckas cucreMa. 3aiaHue
BHEIIHUX ycinoBui s T/I cuctemst.
Baemnue 1 BHyTpeHHUE TapaMeTpBl.
[Tapamerpsl T/] cucremsl kak cpeqHue
3HAQ4YEHMs BEJIUYMH, ONIUCHIBAOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

POII

58

HyneBoe Havamo TepMOIMHAMUKH.
CamonpowusBosibHas penakcanus T /]
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO

POII

59

Mogenp uaeaabHOIO Ta3a B TCPMOINHAMUKE.

YcnoBus IpUMEHUMOCTH 3TON MOJEIHN

POII

60

VYpasHenne MeHneneena-Kiamnelipona u
BBIpaKEHUE JJI1 BHYTPEHHEN DHEPTUH

POII

61

BeIpaxenue /s BHyTpeHHEN SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Tra3a.
KBasucrarnueckue u HecTaTUYECKUE
IIPOLIECCHI

POII

62

OneMeHTapHas paboTa B TEpPMOINHAMHUKE.
Brrancnenue paboTsl 1o TpaduKy mpoiecca
Ha pV-nuarpamme

POII

63

Tennonepenaya kak crocod U3MEHEHUs
BHyTpeHHel sHeprun TJl cucremsl 6e3
coBepIIeHHs paboThI

POII

64

KOHBGKIII/IS[, TCIUIOIPOBOJHOCTD, U3JIYYCHHUC

POII

65

KommuaectBo TennoTwl. TemmoéMKOCTE Tea.
VY aenpHast 1 MOJISIpHAs TETIOEMKOCTH
BEIIECTBA. Y IeJIbHAS TEIIOTA CrOPAHUS
TOIIJINBA

POII
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Pacuér konmyecTBa TEIUIOTHI IPH

66 POII
Teroneperaye

67 [Tonsitre 06 amuadbarHom nporecce. [leppwiii
3aKOH TEPMOUHAMUKHU
KonunuecTBo TemnoTsl 1 padoTa Kak Mepbl

68 U3MEHEHUs BHYTpeHHe! sHeprun T/]] POII
CUCTEMBI
BTtopoii 3ak0H TepMOIMHAMUKH JIJIs

69 PAaBHOBECHBIX U HEPABHOBECHBIX MTPOIIECCOB. PolI
HeobOpaTumMocTh TpUPOTHBIX TTPOIIECCOB
[TpuHIMIIBI AEACTBUS TEIUIOBBIX MAILIHH.

70 POII
KIIJ]

71 MakcumansHoe 3Hauenue KII/I. Hukn Kapuo POIII

72 Pemenue 3agau PolI
DKOJIOTHYECKUE aCIEKTHI UCTIOJIH30BAHUS

73 TEIUIOBBIX JBHUTraTeneil. TernoBoe PolI
3arpsi3HEHUE OKPYXKAIOIIEH Cpebl

74 Pemenue 3agau PolI

75 O0o001IeHre U CHCTeMAaTHU3aIHs 3HAHHH 110 PO
teme "Tepmonunamuka. TennoBble MaluHbL"
KonTtposnpsHas paboTa 1o teme

76 " " POII

TepmonuHamuka. TerioBbIe MAITUHBI

[TapooOpa3zoBaHue 1 KOHICHCAITHSI.

77 Hcnapenue u kurnenue. Y genbHas TEIIOTa PolI
napooOpa3zoBaHus
Haceimmennbie 1 HEHACHIIICHHBIE TTaphI.

73 KauecTBeHHas 3aBUCUMOCTb INIOTHOCTH U PII

JIABJICHUSI HACBIIIEHHOTO Mapa oT
TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa
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HACBIIIICHHOI'O I1apa. 3aBUCHUMOCTh
TEMIICPATYPbI KUIICHUSA OT JaBJICHUA B
KUIKOCTHU

Brnaxxnocts Bo3ayxa. AGCOTIOTHAS U

79 POIII
OTHOCHTEIIbHAS BIAXXHOCTh

80 Pemenue 3a1au PolI
Teépnoe Teno. Kpucramnmueckue u

81 amopdHbIe Tena. AHU30TPONHS CBOMCTB POII
KPHUCTAIIOB

%) [InaBnenue n kpucraumsanus. Y gesbHas POII
TeruioTa ruiaBneHus. Cyonumarus
Hedopmaruu TBEpIOTO Tena. PacTskenue u

83 cxarue. Casur. Monyns FOnra. Tlpenen PolI
yrnpyrux aedopmaruit
TennoBoe pacuMpeHue KUIKOCTEN U

84 TBEPIBIX Te1. AHTAPMOHU3M TEIUIOBBIX POII
KoJIeOaHWI YaCTHI] BEIIECTBA

25 [TpeobpazoBanue 3HEpruM B (Pa3oBbIX PO
nepexoiax

86 VYpaBHeHUE TEIIOBOTO Oajlanca PolI

87 Pemenue 3anau PolI
[ToBepxHOCTHOE HaTshKeHHE. KannuisipHbie

28 sABJIeHUsA. J[aBlIeHUE 1101 UCKPUBIICHHON POIII
MOBEPXHOCTHIO KHUAKOCTH. Dopmymna
Jlamnaca
O06o00muIeHre U cucTeMaTu3aus 3HAaHUN 110

89 Teme "ArperaTHble COCTOSIHHS BEIIECTBA. PolI
da30BbI€ MEpexoabl"”

90 KonTpomnsHas pabora o Teme "ArperarHeie PolI
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cOCTOsIHUS BellecTBa. Pa3zoBble epexoapl"”

DneKTpu3aIys Tel U e€ MpOosBICHHUS.
Dnektpuyeckuii 3apsia. [IBa Buma

91 POIII
ANIEKTpUYEeCcKHX 3apsoB. [IpoBoaHuKH,
JMAJIEKTPUKH | TTOJTYITPOBOHUKA

9 DneMeHTapHBIN ANEKTpUYECKUH 3apsija. 3aKOoH POII
COXPAHEHHUS NIEKTPUUYECKOTO 3apsiia

93 B3anmoelicteue 3apsaoB. Todeunsie
3apsabl. 3akoH Kynona POt

94 Pemenue 3anau POII

95 Onektpuyeckoe mnose. Ero neiictBue Ha PII
AIIEKTPUUYECKHE 3apsiabl
Hanpsk€HHOCTD ANIEKTPHYECKOTO TOJIS.

96 [TpoGuelit 3apsia. JInHuM HAIPSHKEHHOCTH
aneKTpudeckoro nois. OJHOpPoIHOE ol
AIIEKTPUYECKOE T10JIE

97 [ToTeHIaTbHOCTh 3IEKTPOCTATHUECKOTO
noJisi. Pa3HOCTH MOTEHIINANIOB U HANIPSHKEHUE POl
[TorenumansHas SHEPTH 3apsaa B

98 aneKTpocTaruueckom mnoJje. [lorenunan PolI
AJIEKTPOCTATUYECKOTO MOJIS
CBs3b HAMPSDKEHHOCTH TIOJISL I PA3HOCTH

99 MOTEHIUAJIOB JIJIsl AJIEKTPOCTATHUECKOTO PolI
0JIs

100 HpI/IHUuHH CYNEPIO3UINHU DIEKTPUIECKUX POII
noJsien

101 Pemenue 3agau PolI

102 [Toste Toueunoro 3apsaa. [lone paBHoMmepHO POIII

3apsHKEHHOM cepsl
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[Tone paBHOMEPHO 3apsHKEHHOTO 110 00BEMY

103 mapa. [lone paBHOMEpPHO 3apsKEHHOM PolI
0ECKOHEYHOM IMJI0CKOCTH

104 [TpOBOTHUKH B DIIEKTPOCTATUIECCKOM IIOJIC. POIII
YcnoBue paBHOBECHs 3aps1/i0B

105 JIVDIEKTPUKY ¥ TIOTYITPOBOTHUKH B POII
ANIEKTPOCTATUYECKOM TI0JIE
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DNEKTPOEMKOCTH IIIOCKOTO PolI
KOHJICHCAaTOpa

107 [TapannenpHO€ COETMHEHNE KOHIEHCATOPOB PolI

108 [TocnenoBarenbHOE COEAUHEHUE POIII
KOHJICHCAaTOPOB

109 DHeprusi 3apsHKEHHOTO KOHJIEHCATOpa PolI

110 Pemenue 3agau PolI

11 JIBr>KeHre 3apsiKEHHON YaCTHIIbI B P
OJTHOPOJHOM JJIEKTPHUYECKOM I10JIe

112 Pemenue 3amau PolI
O0o001IeHrne U CHCTeMAaTHU3aIHs 3HAHUH 110

113 " | POII
TeMe "DIEeKTpUYECKoe MoJie

114 KoHnTponsHas paboTta 1o teme
"DnexkTpuueckoe moje"
Cuna Toka. [locTostHHBIN TOK. Y CI0BUS

115 CYLIECTBOBAHMUS ITOCTOSTHHOTO PolI
ANEKTPUIECKOTO TOKA

116 Wctounuku Toka. Hanpsoxenue u 9J1C POII

117 3akon Oma ISl yJacTKa LETH. POII

DIEKTPUUYECKOE COIIPOTUBIICHUE
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3aBUCHUMOCTh COIIPOTUBJICHUA OJAHOPOJHOTO

118 IIPOBOJIHMKA OT €r0 JUIMHBI U IUIOIIA N 1 POII
MOTEPEYHOTO CEUCHUS
V nenpHOE COMPOTUBIIEHUE BEIECTBA.

119 P 1 PRI
Pemrenue 3agaq
ITocnenoBaTenbpHOE, IapauiENbLHOE,

120 p 1 PRI
CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX JJIEKTPHUECKUX

121 “Tp p 1 PRI
neneit. [IpaBuna Kupxroda

122 Pemenue 3amau 1 POIII
Pabora niexrpuyeckoro toka. 3axkoH JHxoyiis

123 p Jlowoy. 1 PRI
—Jlenna

124 Pemenue 3amau 1 POIII
MOIHOCTE DIEKTPUUECKOTO ToKa. TermioBas

125 p 1 PRI
MOIITHOCTb, BBIJIE/sIEMasi Ha PE3UCTOPE

126 Pemrenue 3agaq 1 POIII
9J1C u BHYTPEHHEE COIPOTUBIICHUE

127 A yIp p 1 PRI
WCTOYHHKA TOKA
3axon OMa 1 IOJTHOH (3aMKHYTOH

128 § (samKiyToH) 1 PRI
ANEKTPUUECKOM 1Ienu

129 Pemrenue 3agaq 1 POIII

130 MoIHOCTh UICTOUHHUKA TOKA 1 POII

131 KopoTkoe 3ambikanune 1 POII

132 KonpgeHcarop B enu noCTOSIHHOTO TOKa 1 PolI

133 Pemtenue 3amau 1 POIII
Pemtenue 3amgau no teMe "IlocToSHHBIN

134 . \ 1 POIII
ANEKTPUIECCKHI TOK

135 Pemrenne 3aga4d o reme "TlocTOSTHHBIH 1 POIII
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AJIEKTPUYECKHI TOK"

136

Pemtenue 3amgau no teMe "IlocToSHHBIN
AJIEKTPUYECKHI TOK"

POII

137

O06o00muIeHre U cucTeMaTu3alus 3HAaHUN 110
teMe "IloCTOsIHHBIN 3NIeKTPUYECKUN TOK"

POII

138

KonTponsHas padora o teme "TlocTosHHBIIM
ANEKTPUIECKUH TOK"

POII

139

DneKTpuyYecKasi MPOBOIUMOCTh Pa3IMYHbBIX
BEIIECTB. DJIEKTPHUECKUI TOK B METaJJIax.
CBepXnpoBOIUMOCTh

POII

140

DNEeKTpUUYECKUI TOK B PACTBOPAX U
pacmiaBax 31eKTpoauToB. 3akoHbl Dapanes
JUIS BJIEKTPOIIN3a

POII

141

DneKkTpuyecKkuil Tok B razax. [lmasma

POII

142

DneKTpuYecKuil TOK B Bakyyme. BakyymHbie
puOOpHI

POII

143

DNEKTPUUYECKUI TOK B MOJIYIPOBOJHUKAX

POII

144

[TosryrpoBOAHUKOBBIE TIPUOOPHI

POII

145

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKA U HapsSyKEHUS B
HENH MOCTOSTHHOTO TOKA TP TIOMOIIH
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEINBHBIX
npubopoB" wiH "3HAKOMCTBO C HU(POBOIA
nabopatopueii o ¢puzuke. [Ipumeps
U3MepeHus: (PU3NIECKUX BETTUUNH TPU
MTOMOIIY KOMIBIOTEPHBIX JaTYUKOB"

POII

146

duznyeckuil NpakTUkyM no teme "M3yuenue
HEPABHOMEPHOTO JIBKEHUS C LIEIIbIO
OTpeJieNIeHUs MTHOBEHHOM ckopoct"

POII
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147

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBIODKEHUH 110 HAKJIOHHOM MIOCKOCTH' MIIN
"UccnenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUH"

POII

148

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue ycKopeHusi CBOOOTHOTO
najgeHus" win "M3ydenue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATHHO"

POII

149

duznyeckuil NpakTukyM no teme "M3ydyenue
JBMKEHUS TeJa 1Mo OKPYKHOCTH C
MMOCTOSTHHOM 110 MOY/TIO0 CKOPOCTHIO" MITH
"UccnenoBanue 3aBUCUMOCTH TIEPHOIa
oOpamieHnss KOHMYECKOTO MasiTHUKA OT €T0
napameTpos"

POII

150

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHune paBHOJAEHCTBYIOIIEH CUIIBI TPU
JBMKEHUH OpycKa 10 HaKJIOHHOM
miockoctu" uimn "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JBM)KEHUSI OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 3aJ1aHHOE
paccTosiHUE OT €ro Macchl”

POII

151

@u3N4EeCKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCHMOCTH CHIT
YIOPYTrOCTH, BOSHUKAIOIINX B IPYKUHE U
pE3UHOBOM 00pasiie, oT ux aedopmarmu’”
nin "M3yueHnne qBUKEHUS CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3
nérkuit 670K"

POII
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152

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenne ko3 duiimenTa TpeHus mo
BEITMYHMHE YTII0BOTO KOAPPUITUEHTA
3apucumoctu Frp(N)" nnu "Hccnenosanue
JBIOKEHUS OpycKa 110 HAKJIOHHOH MII0CKOCTH
C mepeMeHHbIM K03 durmenrom Tpenns"”
unu "V3ydeHne IBM>XKEHUS Tpy3a Ha Bally €
TpeHuem"

POII

153

@u3N4EeCKU IPAKTUKYM I10 TEME
"HccnenoBanue yciuoBHM paBHOBECHS
TBEPJIOTO TEJa, UMEIOLIEro OCh BpamieHus"
nin "KoHCTpyrpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "HU3yuenue
YCTOWUYMBOCTH TBEPAOIO TeJIa, UMEIOIIETO
TJI0MIA]Tb OTIOPHI"

POII

154

®u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue umnynbca Teia o TOpMO3HOMY
nyru" win "V3mepenne cuibl TSI, CKOPOCTH
MOJEIH 3JIEKTPOMOOMIIS U MOLITHOCTU CHUJIbI
Taru" uinn "CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIBI" Win
"UccnenoBanue coxpaHeHUs UMITYJIbCa MpU
ynpyrom B3aumozeictsun" win "M3mepenne
KMHETUYECKOM 3HEPIuu Tejla 0 TOPMO3HOMY

n

IIyTH

POII

155

duznyeckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMHUUECKOTO Tpoliecca (PEeKOMEHJ0BaHO
MCIO0JIb30BaHue IU(BPOBOI J1abopaTopuu)"
unu "VM3yueHne u30XopHOro mpoiecca” uiu
"N3yuenne nzobapHoro mpoiecca" uimn

POII
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"IIpoBepka ypaBHEHHUS COCTOSHUA"

156

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenbHON TEIIOEMKOCTH" Win
"UccnenoBanue mpoiiecca OCTHIBAHUS
BemecTBa" uinm "MccnenoBanue annabdaTHOro
nporiecca" unu "VM3ydeHne B3auMoCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMITePaTyphl KUTICHUS
KUJIKOCTEH"

POII

157

duznyeckuil NpakTUKyM no teme "M3yuenue
3aKOHOMEPHOCTEHN HCTIapeHusl )KUIKOCTEH"
niu "M3Mepenue yaeapHOM TeTI0ThI
IU1aBJIeHud Jbaa" uin "M3ydenue cBONCTB
HachIILEHHBIX napoB" uinu "M3mepenue
a0COJIIOTHON BIQXXHOCTH BO3yXa M OLIEHKA
Macchl 1apoB B nomeiieHnn". smepenne
Kod((UITMEeHTa TTOBEPXHOCTHOTO HATSKCHHSI

POII

158

@uU3NYECKU IPAKTUKYM I10 TEME
"HaOimroieHre peBpaIieHus SHepTun
3apsKEHHOTO KOHJIEHCATOPA B SHEPTHUI0
n3nydeHus ceeroanoaa” win "Msyuenue
IIPOTEKAaHUs TOKA B LIETIH, COACpIKaIIEH
koHJeHcarop" win "Pacnpenenenue
Pa3HOCTH NMOTEHIMAJIOB (HAIIPSHKEHUS) TIpU
MIOCJIEJOBATEIILHOM COEIMHEHUN
KOHJIeHCaTopoB"

POII

159

@uU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue CMEIIaHHOTO COEAMHEHMUS
pesuctopoB" wiu "M3MepeHue yneapHoro
CONPOTHBIIEHUS TPOBOAHUKOB" MIIH

POII
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"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsHKEHUS JTs JIaMIIbl HaKaJIuBaHUs"

160

Pu3NYEeCKU IPAKTUKYM I10 TEME
"HabmroteHue amekTpoiu3a’ win
"N3mepenue 3apsiia 0AHOBAJIEHTHOIO HOHA"
nin "HccnenoBaHue 3aBUCUMOCTH
COINPOTHBIICHUSI TEPMOPE3UCTOPA OT
temiieparypbl” uinu "CHsTHE BOJIbT-
aMIIEpPHOI XapaKTEepUCTUKU Auoaa"

POII

161

PesepBHeIit ypok. O600IICHNE 1
CUCTeMAaTH3aIlHs 3HAHUH 110 TeMe
"KunemaTtuka"

POII

162

PesepBHeIit ypok. O600IICHNE 1
cucTeMaTH3allKs 3HaHUH 10 TeMe
"Tunamuxa"

POII

163

PesepBHeIit ypok. O600IICHNE 1
cucTeMarusanus 3HaHui no reme "CraTuka
TBEpJIOTO Tena"

POII

164

Hrorosas koHTposIbHasA paboTa

POII

165

PesepBHeIit ypok. O600IICHNE 1
cucTeMaTtu3alus 3HaHui mo Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKO# Teopun"

POII

166

PesepBHeIit ypok. O600IICHNE 1
CHCTEMAaTH3allis 3HAHUH 110 TEME
"TepmoauHamuka. TeraoBsie MallIuHbBI"

POII

167

PesepBHeIit ypok. O600IICHNE 1
CUucremMatTusanus 3HAHUHU II0 TEME

"ArperaTHble cocTOsIHUS BellecTBa. Da3oBble

nepexopl"”

POII
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PesepBHeIit ypok. O600IICHHE 1

168 CUCTEeMaTH3aIus 3HaHUH 10 TeMe 1 PolI
"OnexTpuueckoe nose"
PesepBHeIit ypok. O600IICHNE 1
169 cUCTEeMaTu3aIus 3HaHUH 10 TeMe 1 PolI
"[TocTosiHHBIN AIIEKTpUUECKHUI TOK"
PesepBHeIit ypok. O600IICHNE 1
170 cucTeMaruzalus 3Hanui no teme "Toku B 1 PolI
pa3auyHbIX cperax”
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10 16
11 KUIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
iy Tema ypoka Beero Kontpoabusbie | IlpakTuueckue o6pazoBaTeIbHBIE
padoThbI padoThI pecypeaI
B3auMoielicTBrE MOCTOSTHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe mozJie. 1 POII
I'unore3a Ammnepa
Bekrop maruuTHON MHAYKIUU. [IpuHImn
) CynepHOE}I/\IJIII/II/I MAarHUTHBIX 1oJe. JInnun | POII
MarHuTHOM MHAYKIMK. MarHuTHOE 1oJie
MIPOBOJHMKA C TOKOM. OnbIT Dpcrena.
3 Jmarnoctuueckasi KOHTpOJIbHas paboTa 1 1 POl
4 Cuna Amriepa, e€ HampaBJeHUE U MOJTYJIb 1 POl
5 Pemrenne 3anau 1 PoII
6 [Ipumenenue 3akoHa Amriepa. 1 PolI
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DNeKTpOU3MEpHUTETbHBIE TPHUOOPHI

Cuna JlopeHia, e€ HarpaBiIeHUE U MOTYJIb.

7 JIBMKEHME 3apsKEHHON YaCTHUIBI B 1 POII
OJIHOPOJHOM MarHWTHOM I10J1€
Pemrenne 3anau 1 POII
Pa6ora cunbl Jlopenma 1 POII

10 Pemenue 3anau 1 POII

1 MarsuTtHO€ 10JIE€ B BEILIECTBE. 1 POII
deppoMarHeTukH, rnapa- U IuaMarHeTUKu

12 OcHOBHBIE CBOWCTBA (eppOMArHETHKOB. 1 POII
[Tpumenenne GpeppoMarHeTHKOB

13 Pemrenue 3agau no teme "MaruutHoe nosie" 1 PolI

14 Pemrenue 3agau no teme "MaruutHoe nosie" 1 POl

L5 SBnenue BHGKTpOMaFHI/ITHf)f/'I WHIYKIIWH. | POII
[ToTok BekTOpa MarHUTHOM MHAYKIIUH

16 OC unnykuuu 1 POIII

17 3aKOH AIEKTPOMArHUTHOW WHIYKIIUU | PO
@apanes

18 Buxpeoe anexrpuueckoe nose. Toku Oyko 1 PolI

19 S/1C uHAYKUMHU B IBHKYIIMXCS TPOBOJHUKAX 1 POII

20 Pemenue 3anau 1 POII

21 IIpaBuio Jlenna 1 POII

2 NunykruBHOCTH. KaTylka MHAYKTUBHOCTH B | POIII
L[ENU TIOCTOSTHHOTO TOKa

” SAsnenue camounaykiuu. J/C | POIII
CaMOUWHTYKIINHT

24 DHeprusi MarHUTHOTO TOJIS KaTYIIKUA C TOKOM. 1 PII

DNeKTpPOMarHuTHOE ToJIe
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25 Pemenue 3a1au POII
%6 O06o00uIeHre U cucTeMaTu3alus 3HAaHUN 110
TeMe "DIeKTpoAnHaMuKa" ol
KonTtposnpsHas paboTa 1o teme
27 " | POIII
DneKkTpoauHaAMHUKA
)3 Konebarenpnas cucrema. CBOOOIHBIE
Kosnebanus. ['apMoHHUecKre KoeOaHus POl
Kunemarnueckoe U TMHAMHYECKOE OTIMCaHHE
29 . POIII
KoJ1e0aTeIbHBIX ABHKEHUH
DHepreTuuecKkoe onucanue. BeiBoj
30 Z[I/IHaMI/I‘-IeUCKOFO OTIMCaHUS TAPMOHUYECKHIX PII
KoJIe0aHMIi U3 UX YPHEPTETHIECKOTO U
KHHEMATHYECKOTO OTIMCAHUS
31 Ammuntyna u aza konebaHui POII
Ilepuon u yactora konebanuii. [lepuon
MaJIbIX CBOOOTHBIX KOJIeOaHMA
32 MaTeMaTH4eCcKoro masitHuka. [lepuon POIII
cBOOOTHBIX KOJIEOAHHH MPY>KUHHOTO
MasiTHUKA
1 3aryxaromue kojaedaHnus. BoiHyX/1eHHbIE
Kosiebanus. Pezonanc ol
34 ABTOKOJICOAHUS PolI
35 Pemenue 3anau POII
36 VYpox-koHpepenuus "MexaHHUECKHE
KoJIe0aHUS B MY3bIKAIbHBIX HHCTpYMEHTaX" POl
37 KonTtponpsHas paboTa 1o teme
"Mexanuyeckue koyeOanus" POl
DNeKTpOMarHuTHbIE KOJIeOaHusI.
38 POIII

KonebarenbHbIil KOHTYP
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®opmyna Tomcona. CBsi3b aMIUTUTYABI

39 3apsjia KOHJIEHCATOpa C aMIUIUTYA0U CHUJTBI POl
TOKa B KOJIe0aTeIbHOM KOHTYpE
3aKOH COXpaHEHUS YHEPTHUU B HJICATHHOM

40 POIII
KoJ1Ie0aTeIbHOM KOHTYpE
3aryxaromnme 3eKTPOMarHuTHBIE KOJIeOaHMs.

41 BeIHYX1ICHHBIE 2JIEKTPOMAarHUTHbBIE POII
KOJIeOaHHS

47 IIepemeHnHsbIi TOK. Pe3uctop u KoHAECHCATOp B POIII
LEMH TePEMEHHOT0 TOKa

43 Karyrmika iHIyKTUBHOCTH B LIETTH PII
MEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUYECKO Lenu PII
MEPEMEHHOTO TOKa
MomHOCTh IEPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U JIEUCTBYIOIIEE 3HAUCHUE PolI
CHJIBI TOKA M HATPSDKECHUS

46 Pe3onanc B anekTpuueCcKoi 11enu PolI

47 Pemenue 3anau POII
Wneansublil Tpanchopmarop. [Iponssoactso,

48 repenava v moTpedsieHue AEeKTPUIeCKON POl
SHEPTUU
DKOJIOTUYECKHE PUCKU TTPU TIPOU3BOJICTBE

49 anekTposHepruu. KynpTypa UCoib30BaHus POl
AIIEKTPOIHEPTUHU B TIOBCEHEBHOM KU3HH

50 Pemenue 3anau POII

51 Pemrenne 3anau POII

5 KoHnTponsHas paboTta 1o Teme PII

"JJIeKTpOMarHUTHBIE KOeOanus"
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MexaHnndeckue BOJIHBIL. XapaKTepUCTUKU

53 POII
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH PolI

55 3ByK. XapaKTepUCTUKH 3BYKa POl
Nudpassyk u ynsrpassyk. [llymosoe

56 (passyi u yepassyx. Hiym POII
3arpsi3sHEHUE OKPYXKAIOIIEH Cpebl

57 Pemenue 3amau PolI
DOneKTpOMarHuTHbIE BOJIHBL. M3mydeHue

58 P i POIII
AJNIEKTPOMArHUTHBIX BOJIH
DHeprusi AMeKTPOMAarHuTHHIX BoJiH. CBOMCTBA

59 P P POIII
AJNIEKTPOMArHUTHBIX BOJIH
[IIxana 31€KTPOMarHUTHBIX BOJIH.

60 IIpuMeHeHne 3I1eKTPOMarHUTHBIX BOJIH B POII
TEXHUKE U OBITY
[IpuHUIUIBI paIUOCBSI3U U TEICBUICHUS.

61 Panuonoxkanus. DneKTpoMarHuTHOE PolI
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl
KonTtponsHas padora o teme "Konebanus u

62 POIRHATP POIII
BOJIHBI
CaeT. 3aKOH NMPSMOJIUHEHHOTO

63 P POIII
pacnpoCTpaHEeHHs CBETa
Pemrenue 3agau Ha mpuMEHEHUE 3aKOHA

64 . P POIII
MPSIMOJIMHEHHOTO PacpOCTpaHEHUs CBETA
Otpaxenue cserta. [1nockoe 3epkano.

65 POII
Coepuueckoe 3epkaio
[Ipenomiienne cBeta. AGCONIOTHBIN U
OTHOCHUTENbHBIN NTOKA3aTelb MPEJIOMIICHHUS.

66 P POIII

[TosiHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroi MOJHOTO BHYTPEHHETO
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OTpakKEHUs

Pemenne 3aa4 Ha IPUMCHCHUEC 3aKOHOB

67 PolI
OTpaXEHUsI U MIPEJIOMIICHUS CBETa

68 Xona nydeit B npusMe. [ucnepcust ceera. POII
CnoxHbIN cocTaB Oenoro ceeta. Lger

69 JInH3bl. @OKYCHOE pAacCTOSHUE U ONITHYECKAs P
CHJIa JIMH3BI
[TocTpoenne n300paxeHnii B TUH3AX U UX

70 PolI
cUcTeMax. YBEIUYEHHE JIMH3bI
Pemenue 3anau Ha nocTpoeHue

71 M300paXeHUH, MOTydaeMbIX C TIOMOIIHIO POII
JIMH3

72 ['a3 xak ontuueckast cuctema PolI

7 Pemenue 3a;[aq.u [Ipenensr npUMEHUMOCTH POII
F€OMETPUUECKON OTITUKHI

74 CKopocTh CBETa U METO/bI €€ U3MEPECHHUS PolI

75 Hucnepcus cera POl

76 WNuTtepdepenmus cera POII

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBUS POII
HaOIIO/ICHUS] MAKCHMYMOB ¥ MUHUMYMOB

78 Pemenue 3anau PolI

79 [Tpumenenne nHTEpHEpEHITNH POII

80 Judpakmnus cBeTa POII

81 Judpaxmonnas pemeérka. Y ciaoBue P
HaOJIO/ICHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3anau PolI

23 ITonrepeynocTs cBeTOBBIX BOJH. [lomspusanus POIII

CBCTa

68



84 Pemenue 3a1au 1 POII
85 CBeToBbI€C SIBIIEHUS B IPUPOJIE 1 POII
O06o00uIeHre U cucTeMaTu3aus 3HAaHUN 110
86 " " 1 POIII
teme "OnrTuka
87 KonTtposneHas padoTa o teme «Onruka 1 POII
['paHuI1IBI IPUMEHUMOCTH KJIACCHYECKOM
88 MEXaHUKH. 3aKOHBI MEKTPOAUHAMUKH U 1 POII
MPUHIUT OTHOCUTEIHHOCTH
[ToctynaTel cnenuaibHON TEOPUU
89 Y P 1 POIII
OTHOCHTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[Tpeo6pazoBanwus Jlopenna. YcioBue
90 NPUYUHHOCTH. OTHOCHUTEIBHOCTh 1 POII
OJTHOBPEMEHHOCTHU. 3aMe/IJICHHEe BpEMEHH U
COKpAIIIEHUE JUTHHBI
DHEprusi U UMITYIILC PEISTUBUCTCKOM
gacTullbl. CBsI3b MacChl C SHEPTHUEH U
91 P 1 POIII
UMITYJIBCOM PEeNSATUBUCTCKON YaCTHIIBI.
DHeprusi NoKos
KonTponsHas padora o teme "OCHOBBI
92 " 1 POIII
CTO
93 PaBHOBecHOE TEIIIOBOE HU3ITyUEHHE 1 PolI
94 3akoH cMenieHus Buna 1 PolI
95 I'mnoreza M. Ilnanka o kBantax. @oToHBI 1 PolI
96 DHeprus 1 UMIyIbC GoTOHA 1 POII
®otorddext. OnpiTo A. I'. Cronerosa.
97 1 POIII
3akoHsl hoTordpdexTa
98 Ypapaenne DitHITeHA 1715 PoTOdIPPEeKTa. 1 PolI
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"Kpacnas rpanuna" ¢ortoaddexra

99 JaBnenue cBeta. OnbiTel I1. H. Jlebenera POIII

100 BosHoBbIE CBOMCTBA YacTHI] POl
Bounsb! ne bpoiins. JlnuHa BosHbI e bpoiis

101 U pa3Mepbl 00JIaCTH JIOKATH3aIuU PolI
JBUKYIICHCS YaCTHITBI

102 KopryckynsipHO-BOTHOBOM yalln3m POII

103 Jludpakmust 37eKTPOHOB Ha KPHUCTAIIAX POl
Crienurka u3MEpeHuii B MUKPOMHUPE.

104 CooTHOIIIEHHS HEOTIPEACIIEHHOCTE! PolI
Ieiizenbepra

105 Pemenue rpaduueckux 3amau PolI

106 Pemrenne pacu€THbix 3a1a4u POl

107 KonTponeHast paboTa o temam: "?CHOBH POII
CTQ", "KopmyckyisipHO-BOJTHOBOM ayanu3m"

108 OneITHI 10 UCCIIEAOBAHUIO CTPOECHHUS aTOMA. POIII
[Tnanerapuas moaens aroma Pezepdopna

109 [Tocrynater bopa PolI

110 Bunel ciektpoB. CekTp ypoBHEN SHEPrUU POIII
aToMa BoAopoJa

11 CrnioHTaHHOE ¥ BBIHY)KJICHHOE H3IIy4eHHE PII
CBeTa .

112 Jlazep POII
Hyxnonnas monens siapa [elizenOepra-

113 NBanenko. 3aps 1 MaccoBOE YHCIIO siIpa. PolI
N3oTonel. PagnoakTHBHOCTH

114 3akoH paJiMOaKTUBHOTO pacnaaa. CBoiicTBa POII

WOHHU3UPYIOLIErO M3JIydeHus. BnusHue
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PaAOaKTUBHOCTHU Ha KUBBIC OPraHU3MBI.
Jlozumerpus

115

DHeprusi CBSI31 HYKJIOHOB B sijipe. SepHbie
cwibl. Jledext maccel sapa. SAnepHbie
peakuuu. Snepusie peakropsl. [IpoOiemsr
YIPABISIEMOTO TEPMOSIACPHOTO CUHTE3A.
DKOJIOTHYECKUE aCIIEKTHl Pa3BUTHS SIACPHON
SHEPreTUKHU

POII

116

MeTo1bl perucTpalnyu 1 UCCIeJOBaHUS
3JIEMEHTapHbIX YacTull. OyH1aMEeHTaJIbHbIE
B3aUMOJCHCTBHs. baprOHBI, ME30HEBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-riatooHHas MOJENb aJpOHOB

POII

117

KonTtponsHast pabota no Temam " Ousnka
aTOMHOTO $ipa ¥ 3JIEMEHTapHbIX YacTul"
®usuka 3a npenenamu CTaHIapTHONU MOJEIH.
TémHasa Matepus U TEMHAs SHEPIUsl.
EnuucTBO (hmzndeckoit KapTHHBI MHEpa

POII

118

Oransl pa3BUTHS aCTPOHOMHHU. 3HAUEHUE
aCTPOHOMMHU

POII

119

[TpruMeHUMOCTh 3aKOHOB (PU3UKH JUTS
00BSICHEHUS TIPUPO/IBI KOCMHYECKUX
00BEKTOB. MeTOo 161 aCTPOHOMUYIECKUX
HCCIEIOBAaHUH

POII

120

CoBpeMeHHbIE ONITUYECKUE TEIECKOTIBI,
panmoTeIecKoIbl, BHEaTMOC(epHast
aCTPOHOMHS

POII

121

Bun 3Bé€3aHoro Heba. Co3Be3aus, spkue
3Bé3Z[I)I, IITAHEThI, UX BUAUMOC IBUXXCHUC

POII
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122

Couneunas cucrema. Comnaie. CotHeuHast
AKTHUBHOCTD. I/ICTO‘-IHI/IK 3HepFI/II/I COJ'IHIIa nu
3BE3]

POII

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma "criekTpalibHbIN Ki1ace —
CBETUMOCTD"

POII

124

3B€3I[I)I rJIaBHOM IIOCIIEA0BATEILHOCTH

POII

125

Buyrpennee ctpoenue 38€31. CoBpeMEHHbBIE
MPEJICTABJICHUS O MPOUCXOKICHUU U
spororuu ColHIa U 3BE3]. DTaIlbl JKHU3HU
3BE3/1

POII

126

Mneunsiii [Iyre — Hama ['amaktrka. Tunsl
rajakTuk. YEpHbIE OBIPBI B SAPAX TATAKTHK

POII

127

Bcenennas. Paciinpenue Beenennoii. 3akoH
Xab66ma. Teopus bousbiioro B3pbIBa.
PenukroBO€ n3nydeHue

POII

128

MacmrabHasi cTpykTypa Beenennoit.
Mertaranaktuka Hepemennsie mpo6ieMbl
aCTPOHOMMHU

POII

129

KoHnTpomnsHas padora 1o Teme "DieMeHThI
aCTPOHOMMH U acTpou3nuku"

POII

130

@u3NYEeCKU IPAKTUKYM I10 TEME
"UccnemoBanue MarHiiTHOT'O TOJIS
MOCTOSHHBIX MarHUTOB'" min "UccnenoBaHue
CBOMCTB (heppOMarHeTHKOB" MK
"UccnenoBanue JEHCTBUS ITOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

POII

131

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMnepa" ninm "U3ydenne

POII
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3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
win "OnpeneneHre MarHUTHON MHIYKIIMKY HA
OCHOBE U3MEpEHMsI CUIIbl AMIiepa”

132

@u3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue sIBICHUS SJIEKTPOMArHUTHOM
uHayKuu" wim "OnpeaeneHne MHIyKIUA
BUXPEBOTO0 MarHUTHOTO moJs"

POII

133

@u3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue sBJICHUS] CAMOUHIYKITUN"
i "COopKa MOJIENN SIIEKTPOMArHUTHOTO
reHeparopa"

POII

134

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue neprojia CBOOOIHBIX KoJieOaHUH
HUTSHOTO U MPYKUHHOTO MAsITHUKOB"

POII

135

@u3NYEeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasTHHKE"

POII

136

@u3N4EeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMEeHHOTO TOKa Yepe3
[I0CJIEI0OBATEIIBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYyIIKY U pe3ucTop" min
"HccnenoBanue padoThl HCTOYHUKOB CBETA B
LIETIH TIEPEMEHHOT0 TOKa"

POII

137

duznyeckuil NpakTUkyM no teme "M3ydyenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

POII

138

@u3N4eCKUi IPAKTUKYM I10 TEME
"N3mepeHue nokaszaTels MpeioMICHUs
crexna" win "llomydenue n3oOpaxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JINH3bI"

POII
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139

@u3N4EeCKU IPAKTUKYM I10 TEME
"HUccnemoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOosiHUS OT BEllleCTBa (Ha IpuMepe
xuakux mua3)" i "M3Mepenue GpokycHOTro
paccTOsHUS PacCEeNBAIOIINX JIUH3"

POII

140

@uU3NYECKU IPAKTUKYM I10 TEME
"HabOmonenne mudpakinuu, naTEpHEepeHITNN
U TOJIIpU3aluu cBeTa”

POII

141

@u3NYEeCKU IPAKTUKYM I10 TEME
"OnpeneneHyre UMITYJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM
noJje)"

POII

142

@u3N4eCKUi IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHOM [1naHka Ha ocHOBE
uccienoBanus porodddexra’ umm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOMO/] OT HanpsoKkeHus"

POII

143

@u3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue CreKTpa pa3perxeHHOTO
aTOMAapHOTO BOJIOPO/Ia U U3MEPEHNE
mocTostHHOM Punbepra"

POII

144

@uU3NYECKU IPAKTUKYM I10 TEME
"HccnemoBanue paauoakTHBHOTO (hoHa C
HCIIOJIb30BaHUeM Jo3uMeTpa’ win "U3ydenue
MOTJIONIEHUS OeTa-9acTUI] ATFOMHUHHEM"

POII

145

@u3N4EeCKU IPAKTUKYM I10 TEME
"Habnronenus 3B€31HOTO Heba
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH 1151

POII
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oTIpe/IeNIeHUs TIOJIOKEHUST HeOECHBIX
O6’I)€KTOB Ha KOHerTHYIO I[aTyI OCHOBHBIC
co3Be3niusi CeBepHOTO MOTYIIAPHS U SIPKHE
3BE31b1" MM "HaOnroneHus B TenecKkon
JIyHbI, IITaHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUIEHUI"

146

O06o0061IeHre ¥ cUcTeMaTH3anus 3HaHui. Poab
(U3HUKYU ¥ aCTPOHOMUH B S3KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATbHON U dTHUECKON
cdepax IesaTenbHOCTH YeIOBEKa

POII

147

O0006111eHNE ¥ cUcTEMAaTH3aIMs 3HAaHUH. Poib
1 MeCTO (DM3HWKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

POII

148

O06o0meHne 1 cucreMaru3anus 3HaHuid. Poib
busnueckoit Teopun B GopMUpOBAHUT
MpeCTaBICHN 0 PU3MUECKON KapTHHE MHPa,
MecTo (pU3UIECKO KapTHHBI MUpa B 00IIIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

POII

149

O06001IEHHE U CUCTEMATU3ALIMS 3HAHUN 110
Teme "Kunemaruka"

POII

150

O06001IeHHUE U CUCTEMATU3ALIMS 3HAHUN 110
Teme "Kunemaruka"

POII

151

O0006111eHNE ¥ cCUCTEMATHA3ALIMS 3HAHUH 110
teme "Jlunamuka"

POII

152

O0006111eHNE ¥ cUCTEMATHA3AIMS 3HAHUH 110
teme "Craruka TBEpAoro rena'"

POII

153

O06o00muIeHre U cucTeMaTu3aus 3HAaHUN 110
TeMe "3aKOHbI COXpaHEHMsI B MeXaHUKe"

POII
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O06001IeHHUE U CUCTEMATU3ALIMS 3HAHUN 110

154 teMe "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM POII
Teopun”
155 O06001IeHrEe ¥ CHCTEMAaTH3alMs 3HAHUH 10
teme "Tepmonunamuka. TennoBble MauHbL" POl
O06001IeHrEe ¥ CHCTEMAaTH3alMs 3HAHUH 10
156 Teme "ArperaTHble COCTOSIHUS BEIIECTBA. POl
da30BbI€ MTEpeXoabl"
157 0606'I'IICHI/IG U CHCTEMAaTH3allMs 3HAHUH 10 PO
Teme "DnekTpuueckoe mnoie"
158 O06001IeHrEe ¥ CHCTEMAaTH3aLMs 3HAHUH 10
teMe "IloCTOSIHHBIN 3TIeKTPUYECKUN TOK" POl
159 O06001IeHrEe ¥ CHCTEMAaTH3alMs 3HAHUH 10
teMe "Toku B pa3nuuHbIX cpeaax” POl
160 O06001IeHrEe ¥ CHCTEMAaTH3alMs 3HAHUH 10
teme "MaruutHoe 1moJe" POl
PesepBHeIit ypok. O600IICHNE 1
161 CHCTeMaTH3aI1s 3HaHUN 110 TeMe POIII
"JJIeKTpOMarHUTHAsE UHIYKIUA"
PesepBHeIit ypok. O600IICHNE 1
162 CHCTeMaTH3aI1s 3HaHUH 110 TeME POIII
"MexaHndeckue KojacOanus"
PesepBHeIit ypok. O600IICHNE 1
163 CHCTEMAaTHU3allUs 3HAHUH 110 TEME POIII
"JJIeKTpOMarHUTHbIE KOeOanus"
164 Hrorosas KOHTpOJIbHAS paboTa POIII
165 PesepBHeIit ypok. O600IICHNE 1
cHCTeMaTu3anus 3HaHui mo reme "Onrtuka" POl
166 PesepBHeIit ypok. O600IICHNE 1 POII
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cucreMaru3anus 3Hauui 1mo reMe "OCHOBEI

CTO"

167

PesepBHeIit ypok. O600IICHNE 1
CUCTeMAaTH3aIl¥s 3HAHUH 110 TeMe
"KopryckynsipHO-BOJTHOBOM JTyanu3m"

POII

168

PesepBHeIit ypok. O600IICHNE 1
cucTeMaTu3aiys 3Hauui 1o reme "duznka
aroma"

POII

169

PesepBHeIit ypok. O600IICHNE 1
cUcTeEMAaTU3aIus 3HaHui o TeMe "dusnka
aTOMHOTO SiJpa U 3JI€MEHTAPHBIX YacTUIl"

POII

170

PesepBHeIit ypok. O600IICHNE 1
CHUCTEMATHU3AIIUA 3HAHUN 110 TeME " DIEeMEHTEI
actpoduzuxu”

POII

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

170

11

16
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka. Konebanus u Boanel, 11 ximace/ Mskumies I'.4., Cunsakos A.3.,
OO6111eCcTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuimoHepHOE
obmectBo «M3narensctBO «llpocBenienne»

» ®usuka. Mexanuka, 10 knacc/ Makumies I'.51., Cunsgxos A.3., O01IecTBO ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «JPODA»; AxunonepHoe 00111ecTBO
«M3narensctBO «IIpocBemienne
» Gusuka. Monekynspras ¢pusuka. Tepmoaunamuka, 10 knace/ Msikuines
I'.41., CunsikoB A.3., OO0I11EeCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AkinonepHoe odmectBo «M3narensctBo «IIpocsenienue»

» Gusuka. Ontuka. KBantosas ¢usuka, 11 kinace/ Mskumes I'.4., Cunsikos
A.3., O011eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxuuonepHoe obmiectBo «3narensctBo «IIpocBemnienue

» Gusuka. Dnexkrpoaunamuka, 10-11 knacesl/ Msikumes I'.51., Cunskos A.3.,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKuiMoHEepHOE

O6H_ICCTBO «HSI[&TCHBCTBO «HpOCBCI.HCHI/IC»

METOJNYECKHNE MATEPHAJIbBI IJIA YYUTEJISA
Yueouo-meroanueckuii kKomruiekr. ®I'OC

PaBHoypOBHCBBIC CaMOCTOSATCIIBHBIC U KOHTPOJIBHBIC pa6OTBI N.B FOI[OBa -
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M.:"Uurennekr -Lientp"

KonTponbsHbie u camocrosiTenbHble padoThl no pusuke O.U.I'pomuesa - M.

n31areabCcTBO "DK3amen"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

https://mrko.mos.ru/
http://www.all-fizika.com/
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?1d=89
http://www.drofa.ru/for-users/teacher/help/
class-fizika-narod.ru/

http://standart.edu/catalog.aspx?Catalog=227

http://MmunoOpHayku.pd/

http://metodist.lbz.ru/

http:// www.russobit-m.ru

http:// www.media 2000.ru//
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