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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YypoBHE cpeAaHero oOiero o0Opa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IOJOXEHUW M TpPeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3zoBaTeabHOM mporpammbl, mpeactaBieHHbix B ®I'OC COOQO, a
Takke ¢ yuéroMm denepaibHoi pabodeil mporpaMMbl BocnuTaHusi U Kouuenuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alMIX
Poccuiickoii ~ ®enepanuu,  peaqu3yOIIMX  OCHOBHBIE  00pa30oBaTeNIbHBIC
IPOTPAMMEBL.

[Tporpamma no usuke onpeaenser o0I3aTeNHHOE MPEIMETHOE COIEPKAHNE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHUSI TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro TpoLecca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroIIMXCA.
[Iporpamma 1o ¢u3uke maér mpencTaBieHHWE O IENAX, COJACpPXKAHWUHU, OOIen
cTparerud OOy4YeHMs, BOCHUTAHUS H Pa3BUTHUs OOYyYalOUUXCS CpeACTBAMU
yueOHoro npeamera « Ou3nka Ha yriiyoJI€HHOM ypOBHE.

N3yuenne kypca (Quinku yriyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3a7a4i MPOPEeCCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHUM AJIs
MPOSIBJICHHSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHHUS O00pa3oBaHUS B
opraHuzanusXx MNpodecCHOHaNBbHOTO O00pa30BaHUS IO Ppa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U MHKCHEPHBIM CICIIUATBLHOCTSIM.

B mnporpamme mo (¢u3MKe ONpEACNAIOTCS IIAHUPYEMBIE PEe3yIbTaThl
OCBOEHHUS Kypca (PU3MKH Ha YpPOBHE CPEeIHETO 00IIero o0pa3oBaHus: JUIHOCTHBIC,
MeTanpeJMeTHbIe, TNpeaMeTHble (Ha  yrayoménHom  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOWM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METANpeJMETHBIM M TPEAMETHBIM pe3yJIbTaTaM OOYYaroIIMXCs, OCBOMBIIIHX
nporpaMMmy 10 (QU3MKE HAa YPOBHE CpEAHEro o0mero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Tporpamma 1o pu3rke BKIIOYALT:

IUTAHUPYEMBIC pPe3yJIbTaThl OCBOCHHS Kypca (QU3HKH Ha yriyOoa€HHOM
YpOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI 110 TO/1aM O0YUYEHUS;

conepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHHs.

[Iporpamma 1o Qu3Mke WMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUYUTEIAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYHX MPOrpamM.

[Tporpamma mo ¢u3uKe HE CKOBBIBACT TBOPYECCKYIO MHHUITUATUBY YUUTEIICH U
MPEIOCTABISACT BO3MOXHOCTH [UJISI pEATU3alMHi  PA3IUYHBIX METOJIUYECKHUX
MOJXO/IOB K TpernojiaBaHuio (U3uku Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUU
coXpaHeHUs 00s13aTeNbHOM YacTu co/iepKaHus Kypca.



dusznka kak Hayka O HamOojee OOIMX 3aKOHAaX MPHUPOABI, BBICTYNas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJl B CUCTEMY
3HaHUU 00 okpysxaromieM Mupe. LIkonpHbIN Kypce Gu3NKu — cucTeMooOpa3yroImui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3MYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SIBIICHHMM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbu3mdyeckoir reorpadueii W - acTpoHomueid. Mcmonp3oBaHHE HW - aKTHBHOE
OpUMEHEeHUuEe (U3NYECKUX 3HAHUM ONpEeNeNniIo Xapakrep M OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B c(epe DSHEPreTUKH, TPaHCIOPTa, OCBOCHMS
KOCMOCA, TOJIyYEHUsI HOBBIX MaTEpPHAJIOB C 3aJaHHBIMH CBOWCTBaMu. M3ydyeHue
¢u3MKK BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa oOydaromierocs, B (opMHUpOBaHUE YMEHHUI NMPUMEHSATh HayYHBIN
METO/]] TO3HAHUS MTPH BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (pu3uKu Ha ypOBHE CpeIHEro 001ero o0pa3oBaHusl MONIO0KEH
pAX Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEU KypC SBIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHUal U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUUM C HEW MaTepuasl Kypca (pu3uku
0o0beMHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBisercs
dopMupoBaHUE MPENCTAaBICHUM O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
ToJIE.

Hoea cymanumapusayuu. EE peamusanys NPeAIoyaracT HCIOJIb30BAHUE
TYMAHUTAPHOIO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM oOOIIecTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢buszuku yriyOoaéHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKMM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipum sTOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTUH.

Hoea j3xonozuzauyuu peansyercs IOCPEACTBOM BBEICHUSA DIIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a Takke O0O0CYKIEHUs
po6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl 10 (PU3UKE AOKHO OBITH IOCTPOEHO Ha
IOPUHLIMIIAX CUCTEMHO-JIEATENBHOCTHOrO noaxona. s ¢usuku peanusanus 3THUX
IPUHIIMIOB 0a3UpyeTcsl Ha UCMOIb30BAHUM CAMOCTOATENBHOTO 3KCIEPUMEHTA KaK
MIOCTOSTHHO JIeHcTByIommero Qakropa ydeOHoro mpouecca. s yrayOiaéHHOrO
YPOBHA — OTO CHUCTEMa CAaMOCTOSTEIBHOIO YYEHHUYECKOrO0 DKCIIEPUMEHTA,



BKJIIOUYAIOUIETO (DpOHTAJIbHBIE YYCHHUYECKHUE OIBITHI MNP HW3YYEHUH HOBOTO
MaTepuaia, JjabopaTopHbie paboThl U PabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zauudu (QU3MYECKOro NpakTUKyma. B mepBoMm ciydae
IPaKTUKYM NpoBoAuTCs aub0 B KoHue 10 m 11 kmaccos, 1MO0 mociae mepBoro u
BTOPOr0 TMOJYTOAUH B KaXIOM M3 3THUX KiaccoB. Bropoil cmocod — 3T0
UHTErpanusi paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX padoT, KOTOpHIE
IPOBOJSTCS B Ipolecce u3ydyeHus paszzaena (temsl). [Ipu sTom mon paboramu
IPAKTUKyMa MIOHUMAETCsl CaMOCTOSATENbHOE MCCIIEN0BAaHUE, KOTOPOE IMPOBOAUTCS
110 pPyKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOMIAroBO HHCTPYKILUU.

B nporpamme mo (¢u3Mke cuUCTeMa YYEHHYECKOTO 3KCIEpUMEHTA,
7ab0paTOpHBIX pabOT W MPaKTUKyMa MPEACTaBIICHA €IWHBIM mepeuyHeM. Bwidop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHYECKUX MPAKTUYECKUX pabOT OCYILIECTBISAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoLecca UCXOAS U3 OCOOCHHOCTEN OYPOYHOIrO
IUTAHUPOBAHUST W OCHalleHusi kabuHeta Qusuku. [lpm sTomM obecneunBaeTcs
OBJIaJIcHHE OOYYaIOUIMMHCS YMEHUSMU TMPOBOJUTH TNPAMBIE U KOCBEHHbBIC
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH U IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Ka4eCTBEHHBIX
3agad. [lpu 3TOM nm7s pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJJaHHOW M HESIBHO 33JaHHON (PU3MUECKON MOJENBIO, MO3BOJISIONINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszieiia Kypca, Tak U
UHTETpUPYs IPUMEHEHUE 3HAHUN U3 Pa3HbIX pa3fesioB. /[ kauecTBEHHBIX 3ajad
IPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBSACHEHHWE/TIpelcKa3aHhe MPOTEKaHUs
bu3HYecKuX SBICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyrolue BeIOOpa
$uznyeckoil MoeNu sl CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO & maTepualbHO-
TEXHUYECKOMY O0O€CIeUeHHI0 Y4YeOHOro mpouecca Kypc (U3MKH YIiIyOJ&éHHOro
YPOBHS Ha YPOBHE CpeHero o01ero 00pa3oBaHusl JOJDKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHeTa. B kabuHere ¢U3MKH JOMHKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpYyIOBaHUE JJsl BBINOJHEHMS] YKa3aHHBIX B Iporpamme IO
(¢u3MKe YYEHHMYECKHX OIBITOB, Ja0OpaTOPHBIX pabdOT U paboT MpakTUKyMa, a
TaK)Xe JIEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHCcTpauoHHOe o0OopyaoBaHue (opMuUpyeTcs B COOTBETCTBUU C
OPUHLIAIIOM MHHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (PU3MKE KIIOYEBBIX JEMOHCTpaluil A
UCCIICJIOBAHMSI  U3yYaeMbIX SIBICHMH M  IPOLECCOB, OMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGoparopHoe o0OOpyAOBaHWE ISl YUYEHHYECKHX MPAKTUYECKUX pPadoT
(dopMupyercss B BHJI€ TEMaTHYECKHMX KOMILIEKTOB M OOECIeYMBaeTCsl B pacuére



OTHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcs. TeMaTWdecKre KOMIUICKTHI
Ja00paTopHOTO OOOPYIOBAHUS JOKHBI OBITh TOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX IMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHM LIEJIAIMH U3y4€HUs (PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

dbopMHupoOBaHWEe WHTEpPECa € CTPEMJICHUS OOyYaromuXxcsi K HaydHOMY
U3YYCHUIO TPHUPOJABI, PA3BUTHE UX HHTEIUICKTyIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUE
WCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHrE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHrE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHWHA W HaYYHBIX JOKA3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUA O POIM (PU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE npeiCTaBlICHUN 0 BO3MOYHBIX cepax Oynyiei
npoeCCUOHANILHON  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, MOJATOTOBKA K
TanbHEHIIIeMy 00yYCHHUIO B 3TOM HAIPaBIICHUH.

JlocTikeHne ATUX Telield 00ecTieunBaeTCsl PEIICHUEM CISAYIOIMNX 3a/1ad B
nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

NpUOOpPETEeHNE CUCTEMbI 3HAHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYSIpHYI  (Qu3uKy,
IEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUSA 111 O0BSICHEHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISI NPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3M4YHBIX 3a7a4 C SIBHO 3aJIaHHOM
duznyeckoil MoneNbI0, 3a/1ad, MOJPa3yMEBAIOIIMX CAMOCTOATEIHHOE CO3/IaHue
dbu3nueckoil MOJeNH, aJeKBaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCIE 3aJia4y
WHKEHEPHOIO XapaKTepa;

MOHMMaHUuEe (U3NYECKMX OCHOB M TPUHIIUIIOB JEHCTBUS TEXHUYCCKUX
YCTPONCTB U TEXHOJOTUUYECKHUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHUE METOJIaMUA CaMOCTOSITEIHPHOTO TUIAHUPOBAHMSI W TPOBEACHUS
bu3HUecKuX OKCIEPUMEHTOB, aHalIW3a W HMHTEpIpeTanuu  uHpopmaiuu,
ornpeereHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTarta;

CO37aHUE YCJOBUH Il Pa3BUTHUS yYMEHUH MPOEKTHO-UCCIIEIOBATEILCKOM,
TBOPYECKOU EATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBHOU ACITEIBPHOCTH, CBI3aHHON
¢ GUBHKOIA.

B coorBerctBun ¢ tpeboBanmsimu DPI'OC COO yriayOnéHHBIA ypOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Pus3uka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3zoBaHusi BbIOMpaeTcs OOyYaloIMMHUCS, [UIAHUPYIOIIMMHU POJOJKEHUE
00pa3oBaHms MO CMEMUATBLHOCTIM (PU3HKO-TEXHUYECKOTO MPOQHIIS.

Ha u3yuenne dusuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTcst 340 yacoB: B 10 kmacce — 170 yacoB (5 yacoB B HEJNEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenmaraemerii B mporpamMme 1O (QU3NKE TMepeyueHb JabOpaTOpPHBIX U
MPAKTUYECKUX palbOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelacT BBIOOD
pOBENCHUs J1A0OPATOPHBIX pPabOT U OMBITOB C YYETOM MHIMUBHAYaTbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTOA MO3HAHUS NPUPOIBI.

®duszuka — pyHIaMeHTalbHas HayKa o npupoje. Hay4yHsiil MeTo mo3HaHus U
METO/IbI UCCIICIOBaHUS (PU3UUECKUX SIBICHUM.

DOKCHEpUMEHT W TEOopHsi B Mporiecce Mo3HaHus mpuponabl. Habmomenue u
IKCIIEPUMEHT B (hU3UKE.

CriocoObl  m3MepeHust (U3MUECKMX BEJIMYMH (AaHAJOroBble U LU(POBBIC
U3MEPUTEBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIEC CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BeJIWYMH  (a0contoTHass o
OTHOCHUTEIIbHAsA).

MopenupoBanue (pU3NYECKUX SBIICHUNM W MPOILIECCOB (MaTepuabHas TOYKA,
abCoMIOTHO TBEPAOE TENO, HAealbHAs >KUAKOCTb, HJACANbHBIA Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, rpaHULBl €ro MPUMEHUMOCTU. Du3nueckas
TEOpHsl.

Pons u Mecto ¢usuku B (GOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

WN3mepenue cwibl TOKa W HANPSOKEHUST B IEMUA MOCTOSHHOTO TOKa TMPH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HakoMcTBO C mudpoBor nabopartopueit o ¢usuke. [Ipumepsr usmepeHus
(bu3HYEeCKUX BEJIIMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 MPOCKIIMU Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpeIHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, UX MNPOEKIUMHU HAa OCH CUCTEMbl KOOpJHHAT.
CrnoxeHue nepeMeIeHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbLHON TOUKU OT BPEMEHHU U UX
rpaduKu.

CBoOonHoe majeHue. YckopeHue cBoOOAHOro mnaieHus. JIBuxeHue Tena,
OpOIIEHHOT0 TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHUS MaTepUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBosnmHenHoe  nBWKeHWE. J[BMKEHHE  MaTepUallbHOW  TOYKHA 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHas CKopocTh. [lepuon m wactora oOpaieHusl.
[lenTpocTpemuTeabHOe (HOPMaIbHOE), KacaTelbHOE (TAHT€HLIUAIBLHOE) U MOJTHOE
YCKOpPEHHUE MaTEPUATBbHOU TOUKH.

TexHuueckrue YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIIUIOMETD,
JNBWKCHUE CHApsOB, LEMNHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE IEpenayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenb cucTteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBUKEHUS.

CriocoObI MCClIeTIOBAaHUS IBUKEHUN.

Mnnroctpanyst npenesbHoro nepexoia 1 UsMEpeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBanue IBUKEHUMN C UCIIOJIB30BAaHUEM MEXAaHU3MOB.

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

Habnronenue nBukeHus Tena, OpPOIIEHHOrO MOJ YIJOM K TOPHU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHuEe yIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUN, CKOPOCTEH IBMXKEHHUS OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yueHre HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHUS] MTHOBEHHOM
CKOpOCTH.

N3mepenne yCcKOpeHus IpU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBHMKECHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPH PAaBHOYCKOPEHHOM
JBH)KCHUU.

HU3mepenue  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHJIOBaHO
UCTIOJIb30BaHUE IUPPOBOI Taboparopun).

W3yuyenue nABWXXEHHS Tenla, OpOIIEHHOro Topu3oHTainbHO. [IpoBepka
TUIOTE3bl O MPSAMOKM MNPONOPUHOHAIBHOW 3aBUCUMOCTH MEXKIY JAIbHOCTBIO
IIOJIETA U HAYAJIbHOM CKOPOCTHIO TENA.

MN3yueHne IBHKEHHUS Tella IO OKPYKHOCTHM C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa oOpallleHuss KOHMYECKOTO MasTHUKA
OT €r0 NapaMeTpOB.

Tema 2. lunamuxa.



[lepBoiii 3akoH Hprotona. MuepumansHbie cucteMsl oTcuéra. IIpmHumn
oTHocutenpHOCTH ["anmunes. HenHepuumanbHbple cUCTEMBI OTCUETa (ONpENEIICHUE,
MIPUMEDBHI).

Macca Tena. Cuna. [IpuHIun cynepno3uiuu Cull.

Bropoii 3akoH HproTOHA 111 MaTepraibHON TOYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOM MaccChl.

Cuna TAXKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJEHHUS OT BBICOTHI
HaJ T[IOBEPXHOCTBbIO IUIAHETBI M OT Treorpaduueckoil mupotel. J[BukeHue
HEOECHBIX TeJ U UX cIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tenma, nBuxkyiierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS U CUJIa TPEHUSA
nokos. Koadduuument tpenus. Cuna CONpOTHBICHUS MPH JBWKEHUU Tela B
KUJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKEHHS.

Hasnenue. I'mapocratuueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: MOAIIMITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue ABMKEHUS TeNl B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAaX
OTCYETA.

IIpuHIUIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIUAIILHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPUIOKEHHBIX K TeIy CHI C
IIPOU3BEJACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO chJil, BOSHUKAIOUIUX B PE3YJIbTATE B3aUMOCHCTBUS TEI.

N3Mepenune Macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOAbEME U NaJCHUU.

[leHTpoOEeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaxmuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJ TIPU JABMKCHUHM OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBUKEHHUs Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSTHHUE OT €ro MACCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jehopmaruu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JErkuii OJIOK.

N3mepenue koddduiiieHTa TPEHUs MO BEJIUYMHE YIJIOBOro KoddduimeHta
3aBucumoctu F.,(N).

HccnenoBanne nBrxeHHs: OpycKa MO HAKIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
Kod(ppUIIUEHTOM TpEHHUS.

W3yueHne nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Tenmo. IlocTymarenbHOe W BpallaTelIbHOE JIBHKCHHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaimieHus. [liedo cuibl.
CrnoxeHue cujl, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTENBHBIN KpaH, PEIIETYAThIE KOHCTPYKIHUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

HccnenoBanne yCJIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOUIETO OCh
BpaLICHUS.

KoHcTpynpoBaHHne KPOHIITEWHOB U PACUET CHII YIPYTOCTH.

N3ydyenne ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIErO IJIOMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMiynbc MaTepuanbHON TOUYKH, CUCTEMbI MaT€pUaIbHbIX TouekK. L{eHTp mMacc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbc CHITBI 1 U3MEHEHHUE UMITYJIbCA TEa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBMXKEHUE.

MoMeHT umnynbca MarepuanbHOM TOuYku. [IpencraBiieHMe O COXpaHEHUH
MOMEHTAa UMITYJIbCA B IIEHTPAJIBHBIX MOJISX.

PaGota cunpl HA MaJioM W Ha KOHEYHOM TiepeMmernneHuu. | paduueckoe
IpeICTaBlIeHUE PAOOTHI CHIIBI.

MomHOCTb CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOYkU. Teopema 00 H3MEHEHUHU
KMHETUYECKOW JHEPIUU MaTEpUaIbHON TOUKH.



[loTeHnnanbHble W HENOTEHUMANbHbIE CHIBL. lloTeHnmanbHas sHeprus.
[ToTenmnuanbHas sHEprus ynpyro nehopmupoBaHHOU TpykuHbI. [loTeHmanpHas
DHEPrus TeJla B OJHOPOJHOM TIpaBUTALMOHHOM Iose. IloTeHuumansHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJIHOPOJHOTO Iapa (BHYTpH M BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs3p  pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
DHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKON IHEPIUU.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHue bepHym I WACATbHOM XKUAKOCTM KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTHH.

TexHu4yeckue yCTpOMCTBAa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBHIKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJNET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

M3MepeHre MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Tella Mpu COBEPLIEHUU PAOOTHI.

B3auMmHbIe IIpeBpalieHus] KUHETUYECKOM W NOTEHLMAJIbHOW DJHEPrUW IIpU
JNEMCTBUU Ha TEJIO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenue nMmiysibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIISI W MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanye COXpaHEHMsI UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUM.

N3mepenne KUHETUYECKOW SHEPTUH TEJIa [0 TOPMO3HOMY IYTH.

CpaBHEHHE M3MEHEHUS! TOTEHIIMAJILHON 3HEPrUU MPYKUHBI ¢ PAOOTOM CHJIBI
TPEHUS.

Omnpenenenne paOOTBl CUIIBI TPEHUS MpPHU JBWKEHUHU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznes 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopu.

OCHOBHbBIEC TOJOXKEHUSI MOJIEKyIsipHO-KuHeTnueckoil Teopun (MKT), wux
onbiITHOe oOocHoBaHue. Juddys3us. bpoyHoBckoe nBuxkeHHe. XapakTep
JBWKEHUS M B3aMMOJCHCTBUS YACTHUI BelleCcTBA. Monenn CTpOEHHsS TIa3oB,
KUIKOCTEN M TBEPABIX TE€N U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3mepsl Mojekyn (aromoB). KosmuecTBo BemiecTsa.
[Toctosinaast ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3Mepenus. I[llkama
temneparyp Llenbcus.

Mopenbs UieanpHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YACTHULIBI
ras3a JIBM)KYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3zoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkana remneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJeaIbHOM Tra3e C [OCTOSIHHbIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTAaBICHUE U30IIPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b  MeXIy JaBJIE€HUEM M CpeAHEHd  KUHETUYECKOW  JHepruei
NOCTYNaTEeIbHOTO TEIUIOBOTO JBMIKEHMSI MOJIEKYJ HA€aJbHOro Tra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH HI€aTbHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpPEeIHEM
KMHETUYECKOW DHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOIO IBMKEHUS €€ YACTHIL.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.

Monenb OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpoOyHOBCKOTO JIBHYKEHUSI.

Juddys3ust sxuakocTei.

Mogaens onbita llTepHa.

[IpuTsykeHre MOJIEKY!I.

Mogenu KpuCTaIIM4eCKUX PEETOK.

Habmronenue u ncciaeioBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne 1mpolecca YCTaHOBIIEHMS TEIUIOBOIO PABHOBECUS IPH
TEIJI000MEHE MEXKTY TOPSUYE U XOJIOAHOU BOJOM.

W3yyeHne H30TEpMUYECKOrO Ipolecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1udpoBoii 1abopatopun).

N3yuyenune n30XOpHOro mnporecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHENMIHUX YCJIOBUM IS
TEPMOJAMHAMHUYECKON CUCTEMbl. BHelHne u BHyTpeHHUE napaMeTpsl. Ilapamerpsl
TEPMOJUHAMHUYECKON CHUCTEMBI KaK CPEIHHME 3HAYCHHsI BEIWYUH, ONHUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamukud. CaMONpoOW3BOJbHAS — pellaKcanus
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOr0 raza B TEPMOJMHAMUKE — CHCTEMa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KiianeiipoHa M BbIpaXEHUE JJIsI BHYTPEHHEN JHEPTUH.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENIN: HU3KAasl KOHUEHTpALWs 4acCTHUL, BBICOKHE
TEMIIEPATypbl. BeIpakeHue [Uisi BHYTPEHHEW DHEPTUU OJHOATOMHOTO MIEAIbHOIO
rasa.

KBa3zucratnyeckue 1 HECTaTUYECKUE TTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJuHaMuKe. Boruucienue padboTel 1o rpaguky
npoiiecca Ha PV-auarpamme.

Teronepenaua  kak  crnoco0 — M3MEHEHUST  BHYTPEHHEW  DHEPruu
TEPMOJAMHAMMUYECKONH  cucTeMbl 0e3 coBepuieHus pabotel.  KouBekius,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo Ttemnorel. TennoéMkocTh Tena. YaelbHas W MOJISIpHas
TEINIOEMKOCTH BENIECTBA. YpaBHeHHMe Maliepa. YaenbHas TeEIIoTa CropaHus
tornuBa. Pacuér konuuecTBa TemiuoThl mnpu Temonepenade. I[lonstue 00
annabaTHOM Tpolecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss osHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUSl BHYTPEHHEH  HSHEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoil 3ak0OH TEpMOJMHAMHMKH JUIsI PABHOBECHBIX ITPOLECCOB: 4Yepes
3aIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
eAMHCTBEHHAs aguabara. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOAMHAMHKHM JUII  HEPAaBHOBECHBIX  IPOLECCOB:
HEBO3MOJKHO IIEpeaTh TEIIOTY OT O0Jjiee X0JIOAHOro Teia K 6ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpatumocTh NpuUpOIHBIX MPOIIECCOB.

[Tpuniumnel gercTBus TeraoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII/. Hukn Kapno.

DKOJOTUYECKUE ACIEKThl MCIOJb30BAHUS TEIUIOBBIX JBUrareieu. TeroBoe
3arpsA3HEHHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckre yCTpOWCTBA M TEXHOJOIMYECKHUE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIIMOHEp, NMU3ENbHBIA U KapOIOpaTOpHBIA ABUTaTeNd, MHapoBas TypOuHa,
MIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3aLUs «TEIUIOBBIX» OTXOMIOB C
UCTIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHMYECKOTO TOILIINBA AJIs
BBIPA0OTKH «TEIIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHune Temneparypsl pu aainadaTuyeckoM pacIiIupEeHUN.

Bo3sngymnoe orauso.

CpaBHEHUE yENbHBIX TEINIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanne anunabaTHOTO Iporiecca.

KoMnbroTepHble MOJIENHN TEMIOBBIX IBUTATENIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAaHUS BEIIECTBA.

HccnenoBanne anunabaTHOTO Iporiecca.

N3yueHne B3aMMOCBSA3M JHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TeMIEPaTypbl KUNIEHUS KUJKOCTEH.

Tema 3. Acpecammniie cocmoanua eeuyecmea. Dazoevie nepexoowvl.

[TapooOpazoBanne u KoHacHcanusa. McmapeHue W KumneHue. Y eiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacellleHHblE W HEHAChIIIEHHbIE mapbl. KauecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTD
0T 00BEMa HACKHIIMIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT JaBICHUS
B JKMJIKOCTH.

BraxxnocTs Bo3yxa. AGCOIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONUS CBOWCTB
kpuctauioB. [lmaBneHne W Kpuctaimuszauus. YJIelbHAsg TEIJIOTa IUIABJICHUS.
CyOnumarnus.

Jedopmanuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JTUHEHHOE
pacmmpenre. AHTAPMOHU3M TETUIOBBIX KOJICOAHWN YaCTHI] BEMIECTBA KaK IPUYNHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (Pa3oBbIX MEPEXoaax.

VYpaBHeHue TerioBoro OajgaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSXKEHHS.
Kanunnsipusie saBnenus. /J[aBaeHne noa UCKPUBIEHHONW MMOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpOWCTBA Y TEXHOJOTMYECKHUE TPOLECCHL:  KUAKUE
KPUCTaJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue. Kunenve npu noHW>KEHHOM J1aBJICHUU.

N3Mepenue Cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH ¢ MBUTBHBIMU TNIEHKAMH.

CmaunBaHue.



KanunnsipHsie siBICHUS.

Moenn HEHbIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MepEeHHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunel nepopmanuii.

Habnronenue mansix nedopmariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3yueHne 3aKOHOMEPHOCTEN UCIaPEHUS KUJIKOCTEM.

HN3mepenne yaenbHOU TEIJIOTHI IUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

W3mepenne abCOMIOTHOM BJIAKHOCTH BO3JyXa M OIIEHKAa MacChl MapoB B
IIOMELIECHUH.

N3mepenue kodppuimenTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCHMOCTH  AeQopMalliii  pe3UHOBOrO  oOpas3ma ot
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OJeKTpu3auMs Ten U €€ MpOSBICHMS. JJEKTpUUYeCKui 3apsa. [[Ba Buaa
INEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHW, JUAIEKTPUKM U MOJYNPOBOJHUKH.
DJIeMEHTapHBIN 3JIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHHUs SIEKTPHUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KylioHa.

Diektpuueckoe nojie. Ero gericreue Ha 3JIEKTPUYECKHUE 3APSIIbL.

Hampsok€aHocTh  anekTpuueckoro  moiyia.  [IpoOuenid  3apsn.  Jlunum
HANPsHKEHHOCTH 3JIEKTPUUECKOro NoJisl. OHOPOAHOE AIEKTPUYECKOE TTOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO IOJs. Pa3HOCTh MOTEHIMANOB H
HanpsbkeHue. [loTeHnumanbHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHnHMan AMeKTpOCTaTUYECKOro NoJA. CBA3b HANPSKEHHOCTH IIOJIS U PA3HOCTHU
NOTEHUUAJIOB [JI1 3JIEKTPOCTATUYECKOrO0 ToJig (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpyHIMT CYyNIEPIIO3ULNN SIEKTPUUECKUX TIOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsHKEHHOT0 Mo 00bEMy Iapa. Ilosme paBHOMEpPHO 3apsHKEHHOU
OecKOHEUYHOW TUIOCKOCTU. KapTuHBl JUMHUN HANpsH>KEHHOCTH OSTUX TOJEH |
HKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSIOB.

JnamexTpuku B ANEKTPOCTATUYECKOM ToJIE. Jlnanexkrpryueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konzencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTrenpsHOe cCOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHJAEHCAaTopa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IT0JIE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Hemoncmpauuu.

YCTpOUCTBO U MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTpUUECKOE MOJIE 3aPSAKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctatudeckoro reneparopa (Bau ne ['paada).

[IpOBOTHUKH B AIEKTPUYECKOM ITOJIE.

DnekTpocTraTuueckas 3aluTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus dJIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PEe3UCTOp.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

OneHkKa cui B3auMOJENCTBUS 3apSyKEHHBIX TEII.

HaGnronenue npeBpallieHus 3HEPrUuu 3apsSKEHHOTO KOHJEHCATOpa B SHEPTUIO
V3JIy4YCHUS CBETOANO/A.

N3ydyenne npoTeKkaHus TOKa B LIENHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIMAJIOB (HampsKEHUs ) npu
MIOCJIEI0OBATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmosanubwlil I1eKMpUecKuil Mok.

Cuiia Toka. IIocTOAHHBIN TOK.

VYcnoBus CynieCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpsokenne U u DJ1C &.

3akoH Oma i1 y4acTKa Lenu.

DIEeKTpUIECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOHIAJAN IONEPEYHOTO CEYECHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux 1eneit. [Ipasmmna Kupxroda.



Pabora snexrpuueckoro Toka. 3akoH [xoynsa—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOILNHOCTb, BbIAEIseMas Ha
pe3ucrope.

OJIC um BHYTpEHHEE COIPOTHUBIICHHME HCTOYHMKA TOKa. 3akoH Owma mid
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOM Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B ienu nOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKHME IIPOLIECCHI: aAMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUYECKOU IHEPTUU.

Hemoncmpauuu.

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa OT HANpPsDKEHHs I PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTHUBJICHUS] UMUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IJIOIIAIH TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBJICHUSI IIPHU MIOCTOSTHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3amMbIKaHHE TAIBBAHUYECKOTO 3JIEMEHTA
Y OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeTMHEHNs UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanue pa3sHOCTH MOTEHIMATIOB MEXY IOJIFOCAMU MCTOYHHKA TOKA
OT CWJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HccenenoBanne cMENIAaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenne yaenbHoro COnpoTUBIEHUS IIPOBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTU CHJIbI TOKA OT HANpPSDKEHUS U JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoJabTMEeTpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Hccnenosanue 3aBucuMoctd DJ[C ragpBaHMYECKOrO 3JEMEHTA OT BPEMEHU
P KOPOTKOM 3aMBbIKaHHH.

HccenenoBanne pazHOCTH MOTEHIMAIOB MEXAY MOJIOCAMHA MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DJIEKTpUYECKass MPOBOAUMMOCTh  PA3JUYHBIX  BELIECTB.  JJIEKTPOHHAA
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHUS METAJJIOB OT
TemIiiepaTypbl. CBEpXIIPOBOAUMOCTb.



DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoia. [lonynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAs IUCCOLAALIMS.
DnekTponus. 3akoHbl Dapanes 11 AAEKTPOIIN3a.

DJIEKTpUYECKUM TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [Lnazma.

TexHuyeckre ycCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHUE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHL: TUOM,
TpPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MEMH,
BBIIIJIABKA AJTIOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOITUTOB.

3akoHsb! ekTposnsa Papazes.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OIHOCTOPOHHSSI TPOBOJAUMOCTD IHOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HaOnronenue snextposinsa.

W3mepenue 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI TPAKTUKYM.

CriocoObl n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAATUUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIMYMH.
OneHka rpaHmil MOrperHOCTeN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nUecKkuX BEJIMYMH, NPOBEpPKA MPEIJIOKEHHBIX TUnoTe3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasleiax «YUYEHHYECKHH  OIKCIEPUMEHT,
JabopaTopHbIe pabOThI, TPAKTUKYM).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéanoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mescnpeomemmnsie nonamus, C6A3aHHbBIE C USYUEHUEM MEMOO006 HAYUHO20
nO3HaHuUA: SIBICHWE, HAay4YHbIH (pakT, rumoresa, Gusmyeckas BEIUYWHA, 3aKOH,



TEOpHsi, HaAOJIOJICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENlb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENIbHBIE TPUOOPHI, ITUppoBas Jadboparopusi.

Mamemamuka: pelieHUEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIus,
napabona, runepbona, ux rpapuku u cBoiicrBa. TpuroHomerpuyeckue PpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTophsl 1 MX MPOEKIIMU HA OCU KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

buonozusa: mexannueckoe NBUXKEHUE B KUBOU mpupoze, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUIeH Cpelbl,
yTUIU3alUsl OWOOPraHMYECKOTO TOIUIMBA JUIS BBIPAOOTKU «TEIUIOBOW» W
AIIEKTPOIHEPT UM, MIOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBICHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIy4YeHHE HaHOMATEpPHaJIOB, TEIUIOBbIE
CBOMCTBA TBEPJBIX TEJ, KUIKOCTEH U Ta30B, KUJKUE KPUCTAIIIbI, dIEKTPUUECCKUE
CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaJbBAaHUKA, JIICKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4ET CYXOro U IKHUJKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIIUU
(KpOHIITEIH, pemeéTyaTble KOHCTPYKIMU), UCIOJIb30BAHHE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (FMPOCKON, BOJOMET U APYTHUE), ABUTATEIb BHYTPEHHETO
cropanusi, mapoasi TypOrHa, OBITOBOM XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YEHUsS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
ra30pa3psIHbIE JIAMITBI, IOy IPOBOTHUKOBBIE TPUOOPHI, TaIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKa.

Tema 4. Macnummnoe no.e.

B3auMogelicTBHE TOCTOSIHHBIX MAarHMTOB W MNPOBOAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM uHAYKUMM. [IpuHmmMn cynepro3uuuu
MArHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oje TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cnita AMmnepa, €€ HanpaBJIE€HUE U MOYJIb.

Cuina Jlopenna, e€ HanpaBjieHUE U MOJYJIb. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJITHOM MarHuTHOM IMoJje. Pa6oTa cuiel Jlopenna.

MarnauTHoe 1ose B BeuiectBe. PeppoMarHeTuky, napa- u JUaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa U  TCXHOJOIMYCCKHC IIPOLECCChI: IIPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TEeCTEP-MYJIbTUMETD,
AIIEKTPOABUTATEDL SIKOOH, YCKOPHUTEIIH dJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nuHWMA  WMHAYKOMM ~ MarHATHOIO  IIOJISL  IOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna JIMHMI MarHUTHOM MHIYKIUH TIOJISL JNIMHHOTO IPSIMOTO ITPOBOAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopenictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habnronenue nBUKEHUS IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHUMO NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

HccenenoBanre MarHuTHOTO I10J1S1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

HccnenoBanne 1eMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIIMHA Ha OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBiieHue DJIEKTPOMArHUTHOM MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
uHaykmuu. OJIC mHayknmu. 3akOH JJIEKTpOMAarHMTHOM MHAaykiuu Papanes.
Buxpesoe anekrpuueckoe nozie. Toku Oyko.

S/1C mHAYKUMU B NPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOUMHIYKIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCH: MHAYKLIMOHHAA
II€4Yb, COJICHOMU/, 3aIUTa OT JICKTPU3ALMU TEJ IPU ABMKEHUH B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HaGntonenue siBiaeHUs 3JIEKTPOMAarHUTHOM UH]TyKLIUH.

HccnenoBanne 3aBucumoct OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOIO IMOTOKa.



[IpaBuiio Jlenna.

[TameHnne MarauTa B aJlOMUHHAEBOM (MEIHON) TpyOe.

SIBneHne caMOMHIYKIMH.

HccnenoBanne 3aBucumoctd I/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CWJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOM HHTYKLIHH.

OmnpeneneHne HHAYKIUU BUXPEBOTO MarHUTHOT'O ITOJIS.

HccnenoBanue siBIEHUS CAMOWHIYKLIUH.

COopka MoJIeaH 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarensHast cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTMHAMUYECKOE OMHUCAHUE.
DHEpreTUuecKoe ONMHMCAHKME (3aKOH COXPAHEHMS] MEXaHUYECKON sHepruu). BriBoa
JMHAMMYECKOTO OMMCAaHUs FapMOHMYECKHUX KOJIeOaHUIN M3 UX SHEPreTH4YEeCKOoro u
KMHEMAaTH4ECKOTO ONHUCAHMUS.

AmMmutyna u ¢asza kojnedaHui. CBA3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m dacrtora koneOanwii. [lepwom Mmambix CBOOOIHBIX KoJieOaHUM
MaTeMaTUYecKoro MasTHuKa. Ilepuos CcBOOOJHBIX KOJEOAHUN MPYKHUHHOIO
MasITHHKA.

[Tonsitue o 3aryxatrouux KosneOanusx. BeiHyxkaeHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KpPHBOW.
ABTOKOJIEOaHMS.

TexHUYecKue yCTpPONUCTBA U TEXHOJIOIMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KayeJly, My3blKaJIbHbI€ HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0ue0aTeaIbHOrO ABUKEHUS.

Habnronenue He3aBUCMMOCTH Mepuo/ia MalbIX KoieOaHuil rpy3a Ha HUTH OT
aAMIUIUTY JIbI.

HccnenoBanue 3aTyXaromuX KoieOaHui U 3aBUCUMOCTH Hepuojia CBOOOIHBIX
KOJI€0aHHUI OT COMPOTUBIICHUS.

Hccnenoanue KkojieOaHUM TIpy3a Ha MACCHUBHOM MpPYXHHE C LEJbIO
(dopMupoBaHUs peICTaBICHUNH 00 WeaIbHOM MOJENIN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KOJIeOaHUIX I'py3a Ha MPYKUHE.

HccnenoBanue BbIHYXICHHBIX KOJIEOAHUN.

Habntonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWH HUTSAHOIO M IPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHHUSA TeJia B X0JI€ KoJieOaHUil Ha yIpyroM MojBece.

N3ydeHne NBUKEHUS HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/Ibl 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazHumnuple Konedanus.

KonebarenpHbiit kOHTYp. CBOOOAHBIE SJIEKTPOMAarHUTHBIC KOJeOaHUS B
uJeabHOM Koiie0aTenbHOM KOoHType. ®Popmyna Tomcona. CBs3b aMILUIATYAbI
3apsija KOHJEHcaTopa ¢ aMIUIUTYA0M CHIIbI TOKa B KOJIe0aTeIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYPE.

3aTtyxaronue AJIIEKTPOMArHUTHBIE KoJIeOaHusl. BriHyX1€HHbBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIMHOCTE NEPEMEHHOIO TOKA. AMIUIMTYAHOE H
JeHCTByIOIIEeE 3HAUYEHHWE CHUJIBI TOKAa W HANpsOHKEHWs MpH pa3inyHoil dopme
3aBUCHUMOCTH MIEPEMEHHOI0 TOKA OT BPEMEHMU.

CuHycOnJIanbHbId NEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbusiii  Tpancopmartop. IlpoumsBonctBo, mepegada u moTpebiaeHue
AIEKTPUYECKON SHEPTHUU.

OKOJIOTUYECKUE PHUCKU IMpU NPOU3BOACTBE INIEKTpodHEprun. KymnpTypa
VCIIOJIb30BaHUS YJIEKTPOIHEPTUM B IOBCETHEBHOM KU3HH.

TexHnueckre yCTpOMCTBA U TEXHOJOTHUYECKHUE IPOLIECCHI: AIIEKTPUUYECKUU
3BOHOK, I'€HEPATOP NIEPEMEHHOT0 TOKA, IUHUHU JJIEKTpoIIepesay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

3aBHCHUMOCTb 4aCTOTHI CBOOOIHBIX KOJICOAHUH OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuuuiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIeOaHU.

Mopenb 3JIEKTPOMarHuTHOTO FEHEPATOPA.

BbIHYyX/1€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pesucrop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LENHU IEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHWU PE3UCTOPA, KaTyLIKH
VMHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y CeTpoiicTBO M PUHITUT ACUCTBUS TpaHcPopMmaTopa.



Mopens TMHUYM NEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccnenoBanre nepeMeHHOro TOKa 4Yepe3 MOCHIeNO0BAaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazHUNIHbLE 60JIHbI.

MexaHuueckue BOJHBI, YCJIOBHS HUX pacnpoctpaHenus. llomepeunbie u
IpOJoJIbHBIE BOJHBL. llepron, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI
CBolicTBa MEXaHMUYECKUX BOJH: OTpa)X€HHE, MpejoMJIeHHe, MHTephepeHlUs U
nudpaxiys.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CpoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHWE,  IIPEIIOMIICHUE,
noJispu3anys, uuTepdepeHuns u qudpakuus.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpuMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCB3H U TeaeBUAEHUS. Paguookanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEJIbI.

TexHHuecKrue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHa, Ternedon, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpayuu.

OOpazoBaHu€E U paCIpPOCTPAHEHUE MTONEPEUYHBIX U ITPOIOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

Habmronenue oTpakeHus U MPeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Habutonenue nnrepdepeHuny u AMPpakiiuy MEXaHUUECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yiIbTpa3ByKa U €ro NpuMEHEHHE.

Habnronenue cBsi3u T'POMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH U
4acTOTON KoseOaHuM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)keHHUE,
pesioMiIeHUe, Moaspu3anus, Audpakuus, MHTephepeHIus.

Oo6napyxeHue nHPPaKPaCHOTO U YIALTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, npaKmuKym.



N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacupocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEerHOEe pacpOCTpaHEHUE CBETAa B OAHOpPOAHOM cpene. JIyu csera.
ToYeUyHbIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
iockoM 3epkane. Chepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHusi. OTHOCUTENIbHBIN MOKa3aTelb MpeaoMieHus. [IoCTOSHCTBO 4acTOThI
CBETA U COOTHOIICHWE JUIMH BOJH MNPHU IEPEXO0JEe MOHOXPOMATHYECKOTO CBETA
yepes rpa”ully pasjena AByX ONTUYECKUX CPel.

Xon nydeit B mpusme. [ucnepcusi cBera. CiOXHBIN cocTaB 0eloro cBera.
IIBer.

[TonHoe BHyTpeHHee OoTpakeHue. IIpenenbHblil yroia moJIHOrO0 BHYTPEHHETO
OTpaXEHHUSI.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JauH3a. DOOKyCcHOE
paccTosiHUE MW ONTHYEcKass cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUST TOHKOM cepruuecKkoil JIMH3bI OT €€ T€OMETPUU M OTHOCUTEIBHOTO
MOKA3aTeNs MPEIOMIICHUS.

dopMyiia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

XoJ nyda, MPOLIECANIETO JMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontudyecko ocu. IloctpoeHne wn300pakeHM TOUYKM W OTpe3ka NpsMON B
COOMPAIONTUX U PACCEUBAIONIUX JIMH33aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromas crocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniusi cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHHMKOB. [Ipumepsl Knaccrueckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakus cBera. JludpakimoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB IpH TNAJCHHUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIYIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, MpOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS peIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne npesioMIICHAs CBETA.

Habmroenue noaHoro BHyTPEHHEro oTpaskeHusi. MoJiesb CBeToBo1a.

HccnenoBaHnne xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Monenu MUKpOCKOMa, TEIECKOIIA.

Hab6monenne natepdepeHIny cBeTa.

Habmronenne 1BETOB TOHKUX TUIEHOK.

HaGmronenune nudpakiuu cBera.

N3ydenne AuppakmOHHON PEIIETKH.

Hab6mronenne nudpakiimoHHOTO CIIEKTpA.

HaGmroienue nucnepcuu cBera.

HaGnronenue nosnsipusanuu cBeTa.

[IpuMeHeHue NONSPOUIOB ISl N3YUYECHHS] MEXaHUUYECKUX HAIIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

N3mepenue nokasaresis npegoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne pOKyCHOro pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenune n300paxkeHusl B CUCTEME U3 IIOCKOIO 3epKaia U JTUH3bI.

[Tonmyuenue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTEpPEepeHny U MoJIsiprU3alii CBeTa.

M3ydeHne noysIpru3aliy CBETA, OTPAKEHHOTO OT IMIOBEPXHOCTH JUIJIEKTPUKA.

N3yuenue nuaTepdepeHInm Ja3epHoro U3yuyeHus Ha IByX LIEIIsX.

HabGmronenne nucnepcun.

Ha6nronenue u uccienoBanue AUGPaKImOHHOTO CIEKTpa.

N3mepenne niMHbl CBETOBOW BOJIHBI.

[Tosryyenune cnekTpa M3Iy4eHUs CBETOAMOAA NMPH NOMOLIM JU(PaKLIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeUAJIBLHONM TEOPUU OTHOCUTEJIBHOCTH.

['pannnbl  NPUMEHUMOCTHM  KJIAaCCMYECKOM  MexaHuku.  llocrynarel
CIIEIUAIBHOW TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTtBeHHO-BpemMeHHOM  uHTepBai. IIpeoOpa3zoBanusi  Jlopenia.
VYcnoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE
BPEMEHH U COKPAIICHUE JJINHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHS
IIOKOS.



TexHu4YecKre YCTPOMCTBA M TEXHOJOTMYECKUE IMPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

VYyeHnueckuit IKCIepuMEHT, J1abopaTopHble PabOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUU  PEIATHUBUCTCKUX 4YacTUIl (O
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUL B MATHUTHOM I10JI€).

Paznen 7. KBanTtoBas ¢usuka.

Tema 1. KopnyckyaapHno-60.110601i 0yanusm.

PaBHOBecHOE TerioBoe M3Iy4YeHHUE (M3TyueHUE aOCOJIOTHO YEPHOTO Tela).
3akon cmemennd Buna. ' unore3a Ilinanka o kBaHTax.

@DoTOHBI. DHEPTUs U UMITYJILC (OTOHA.

®oroaddext. Onwite A. I'. Cronerosa. 3akonsl hoTodddexra. YpaBHeHHE
Oiinmreina s pororddexra. «Kpacnas rpanuma» pororddekra.

JlaBnenue cBerta (B YAaCTHOCTH, [aBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O W aOCOJIOTHO OTpakarollylo moBepxHocTh). OmbiTel 1. H.
Jlebenena.

BonnoBele cBolicTBa yactul. Bonnel ne bpona. [Inuna Boausl ae bpoins u
pasMepbl 00JacTH JIOKaJIM3alMU JBWXKYyIIeWcss dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIEHUSI HEONPEAeIEHHOCTEH
[eitzenoOepra.

TexHu4yeckre YCTpOHCTBA M TEXHOJOTUYECKUE IPOLIECCHI: CHEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeYHas Oarapes,
CBETOAMO/I.

Hemoncmpavuu.

®dotor(pdekT Ha YyCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

HccnenoBanne  3aBUCUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeronmon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe ucciienoBanus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOIUO]I OT HAIIPSIAKEHUS.

Tema 2. @u3uxka amoma.

OnpITEl MO KCCIEOOBAHHMIO CTPOEHUs aroMa. [lnaHerapHas Mozenb aromMa
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noriomnieHue GOTOHOB MPU NEPEXOAE aToMa
C OHOTO YPOBHS DHEPIUHU HA APYTOU.



Buap! ciexktpoB. CiekTp ypOBHEN IJHEPTUM aTOMa BOAOPOAA.

CrnoHTaHHOE M BBIHYXKJICHHOE U3JlyueHue cBeTa. Jlazep.

TexHu4yeckne yCTpOHCTBAa M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPaIbHBINI
aHaiu3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopna.

HaGmroienre TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA HOHUZUPYIOIIUX YACTHLL.

OrnpenenieHue JIMHBI BOJHBI JTa3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

Habnronenue nuHeiyaToro CexTpa.

HccnenoBanne CrieKTpa pa3peKeHHOr0 aTOMApHOTO BOAOPOJA U U3MEPEHUE
noctosiHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHHIX YACHUY,

Hyxnonnas monens siapa [eitsenOepra—MBanenko. 3apsg snpa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnan. DNEKTPOHHBIM M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOaKTUBHOIO pacraaa. PaauoakTUBHBIE HW30TONBI B IPHUPOJE.
CBOMCTBAa MOHM3HUPYIOUIETO M3JIy4eHHs. BiusHHE pagnOaKTUBHOCTHM HA >KUBBIC
opranusmbl. EctecTBeHHBIN QoH uzmydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccsl sapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobnemsl
YIIPaBJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. JKOJOTHMYECKHE aCHEKThl pPa3BUTHS
AIEPHOUN YHEPIETUKMU.

Mertobl perucTpaluy U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CrangapTHor Moenn. KBapk-ritooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenud. TéMHas marepuss U TEMHas
DHEPrus.

EnuncTBO Qu3nyueckoit KapTUHBI MUPA.

TexHuueckne yCTpouCTBAa U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbli  peakTop, TEPMOSIAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paioakTUBHOTO (JOHA C UCIIOJIL30BAHUEM JJO3UMETPA.

W3yuyenue norsomeHus 0eTa-4acTuIl aTlOMIUHAEM.

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otansl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IlpumMeHMMOCTh 3aKOHOB (U3UKH Ui OOBSCHEHHUS MPHUPOIbI
KOCMHUYECKHX 00BEKTOB.

Meroapel acTpOHOMHMYECKHX HccieqoBaHUM. (COBpPEMEHHBIE ONTUYECKHE
TEJECKOIbI, PaJMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bupa 3Bé3gnoro neda. Co3Be3qusi, sipKUe 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBH)KECHUE.

Conneynas cucrema.

Comnuue. ConmHeunasi akTUBHOCTb. MIcTouHuk 3Heprun CoHIA U 3BE3]I.

3BE3/1BI, X OCHOBHBIC XapaKTEPUCTUKU. J(MarpaMma «CIEKTPaJIbHbIN KJIACC —
CBETUMOCTBbY». 3BE31bl TJIABHOM IIOCIIEIOBATEIBHOCTH. 3aBHUCHUMOCTh «Macca —
CBETMUMOCTBbY» Ul 3BE3J TJIABHOM ITOCIIENOBATEIBHOCTU. BHyTpeHHEe cTpoeHue
3BE3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BoIonMU CoJHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsin Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuxenue CosHIA B
[Nanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sSApax
TIAKTHUK.

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGmronenus 3BE31HOT0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKESHUH JIJIsI ONPEeAETICHHs MOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus (CeBepHOro mnosiymiapus W sipKue
3BE3/BI.

HaGnionenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUH.

Du3nyecKnil MPAKTHKYM.

CriocoOb! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, MCCIEAOBAaHUN  3aBUCUMOCTEU
bu3nUecKuX BEJIWYHMH, NPOBEPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp u3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  OIKCIEPUMEHT,
JabopaTtopHbIe pabOThI, IPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.



OO0o0uIeHne U cucTeMaTu3alus CoJepKaHusl pa3zieloB Kypca «MexaHukay,
«MonekynspHas pusuka U TepMOAMHAMUKAY, «DIEKTpoauHaMuKa», «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENBHOCTH», «KBaHTOBas
busnkay, « JIEMEHTbl ACTPOHOMHH U aCTPOPUBUKIY.

Ponpr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIbHON M ATHYECKOH cepax AesITeNTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSCHUTEIBHOM M  MPOTHOCTHYECKONW  (DyHKIUH
(bu3nueckoil Teopuu, poiib GU3NYECKON TeOpUr B (POPMUPOBAHUU MPEACTABICHUIM
0 ¢U3HUECKON KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

Me:xknpeaMeTHbIE CBS3H.

WU3yuyenue kypca ¢usuku yrayonéaHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemmuvie noHAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBICHHWE, HAay4YHBIA (PakT, rumoresa, (pumyeckas BeIUYMHA, 3aKOH,
TEeOpUsi, HaONIOJEHUE, DSKCIEPUMEHT, MOJECIHPOBAHHUE, MOJAENb, H3MEpPEHHE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpoBast 1adbopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHUW. TPUTOHOMETPHYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HAa OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 37M€MEHTApHBIX (QYyHKUUN. [Ipu3Haku mNOMOOMS TPEYroNbHUKOB,
ONpeIelICHHUE IO IIIOCKUX (Uryp u o0bEMa Tell.

Buonozun: »>nextpuueckue SIBICHUS B KUBOM Npupojae, KoseGaTelbHbIe
JIBWKECHUS B JKUBOW MPUPOJE, OKOJOTMUYECKUE PHUCKU IIpU INPOU3BOICTBE
AIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAOUIEH  Cpenbl,
yIBTPAa3BYKOBasg JUArHOCTUKA B MEJIUIMVHE, OINTHYECKUE SBICHUS B KUBOU
IpUpPOJIE.

Xumusa: CTpOEHHUE aTOMOB ¥ MOJIEKYJI, KDUCTAIIIMYECKAs CTPYKTypa TBEPIBIX
T€ld, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIM3.

I'eocpaghusa: marmuTHplE 1OMIOCA 3€MIIM, 3&J€KH MarHUTHBIX PYI,
doTochEMKa 3eMHOIM MOBEPXHOCTH, cericMorpad.

Texnonozusn: UTPUMEHEHUE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANIeKTpoABUraTeNb SkoOU, reHepaTop MEPEeMEHHOI0 TOKa, WHIYKIMOHHAsS Ieyb,
JIMHUW 3JEKTpONepeaad, 3JIEKTPOABUraTeb, paaap, paiuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepon, CBY-meub, ynapTpa3ByKoBas IHAarHOCTHKAa B TEXHUKE,



MIPOCKITMOHHBIN amnmapar, BOJOKOHHAS OINTHKA, COTHEUHAasi OaTapesi, CITyTHUKOBBIC
IIPUEMHUKHY, SJIEpPHASI SHEPTETUKA U YKOJIOTUYECKUE ACIIEKTHI €€ pa3BUTH.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOEHUS YueOHOro mnpenmera «Duzukay
JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YJAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACHIMPEHHUE KU3ZHEHHOTO
ONBITAa U ONbITA JEITEIBHOCTH B MPOLECCE peaN3allMi OCHOBHBIX HaIPABJICHUM
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPAXKAAHCKOr0 BOCIIUTAHUS:

e CchOpPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMH  OOYyYarIlerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIeHA POCCUNUCKOTO OOIIeCTBRa;

e TMPUHATUE TPAJUIMOHHBIX OOLICYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOiiecTBa, Yy4yacTBOBaTh B CaMOYIPaBJICHMHM B  00pa3oBaTelbHOU
OpraHu3alyu;

e YMEHHE B3aUMOJCUCTBOBaTh C  COUMUAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM JIESATEIILHOCTH.

NMAaTPUOTHYECKOT0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU rPaKIaHCKOMU UJICHTUYHOCTH,
MaTPUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCUHCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B IEATEIIbHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIajJa B TOCTPOCHUE YCTOMUMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIUTAHUSA

e OCTETHYECKOE OTHOLICHUWE K MHUpPY, BKIKOYasg JCTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIET0 PUHMIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHHUSA:



MHTEpEeC K pa3nuyHbIM chepam npopecCHOHATBHON ACSITETbHOCTH, B TOM
YHUClIe€ CBSI3aHHBIM C (U3NKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyayIIel npodeccun U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbL;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o0nactu (U3HUKHU HA MIPOTSHKEHUH BCEH KU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJIOTUYECKUX POoOIIeM;

IJIAHUPOBAHUE W OCYILIECTBIICHUE JICMCTBUM B OKPYJKAIOIICH Ccpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

pacuIMpeHue ONbITa AESITEIbHOCTH IKOJIOTMYECKON HampaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

IMEHHOCTU HAYYHOI'O MO3HAHUA

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3NIECKON HAYKH;

OCO3HAHHE IEHHOCTH HAy4YHOH JesTeNIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs: (PU3MKU OCYILIECTBIATh MNPOEKTHYIO M HCCIEA0BATENIbCKYIO
JEATEeIbHOCTh UHANBUIYAJILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENBHO  (OpMyNIHpOBaTh M aKTyalU3upoBaTh Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU AEITENbHOCTH, 3aJaBaTh NAapaMETpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBIBISITh 3aKOHOMEPHOCTM M IPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEUICHUs TPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yNbTATOB LIEISAM, OLICHUBATh PUCKHU ITOCIECICTBAN JEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSIX PpEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble ucciiegoBarejbLCcKue 1eHCTBUA:

BJIa/ICTh HAyYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH TOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIAJCTh  HaBBIKAMU  Y4YCOHO-HCCIENIOBATEILCKOM W MPOEKTHOMN
NEeSATEILHOCTH B 00JAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB peIIeHUus 3a1ad  (pu3udeckoro
coJiep KaHus, MPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

BIAJCTh BHUAAMH JIEATCILHOCTH [0 TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHNIO U PUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallusIX, B TOM YHCJIe MPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00IaCTH
bus3uKy;

BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelmieHus, HaXOAUTh apryMEHTHl IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJA€ PEIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHUYECKH OLICHUBATH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH H3MECHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 0Opa30BaTEILHOM
NeSATEIbHOCTH, B TOM YHUCIIC TIPU N3YYCHUH (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;
YMETh TICPEHOCUTh 3HAaHHMS 1O (QU3NKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;
BBIJIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXObI ¥ PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora c ungopmanmueii:

BJIaJIETh HABBIKAMH IOJIyYCHHS WH(pOpMaruu (PU3MUECKOTO COaep KaHUs
M3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITH ITOUCK,
aHaJu3, CHUCTEMATH3alMI0 W HHTEPHpETaIuio HHPOpMAIUU Pa3TUIHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(GOPMAIIUH;

HCIIOJIb30BaTh CpeicTBa HWHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  pENIEHUWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIllMOHHBIX 3a7a4 C COOJIIoJieHHEeM TpeOOBAaHUM SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHHs, MPaBOBBIX M
ATUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KaHUS B Pa3IMYHBIX (popmMarax ¢
y4€TOM Ha3HaueHHs WHGOpPMAIlUM U 1IeJIEBOW ayJAUTOPHUH, BbIOUpas
ONTUMAJLHYIO0 POpMY MPECTABICHUS U BU3yIU3AlIUH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (GU3UKK W BO BHEYPOUHOU
JEATEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallM W cMArdarb
KOH(DJIUKTBI;

Pa3sBEPHYTO U JOTMYHO U3JIaraTh CBOXO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATb W WCHOJIB30BAaThb  IIPEMMYyLIECTBA  KOMAaHAHOM U
MHAMBU1yaJIbHON paboThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA,

IIPUHAMATh L€JIM COBMECTHOM JCATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTWKEHHUIO: COCTABJIATH ILIAH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXAaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4yeCTBO CBOETO BKJIAJa U KaXJOr'O0 y4YaCTHHUKAa KOMAaHIbI B
OOIIMii pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

[pe/ulararb HOBBIE IPOCKTHI, OLICHUBATH HJEH C IIO3ULIUU HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIUYHBIX
CUTyalusiX, MpOSABIATH  TBOPYECTBO W BOOOpakeHHE,  OBITH
VHUIMATUBHBIM.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUYeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJIATh  ITO3HABATENIbHYIO  JEATEIbHOCTh B
oOnacT (U3MKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTABUTh H
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELIEHUS PACUETHBIX U KAUECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAaKTUYECKOW pabOThl ¢ YUETOM HMEIOLIUXCS
pECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclmMpsATh  paMKM ~ y4yeOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTb OCO3HAHHBIM BBIOOpP, APryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JSPYAUIMU B 00JacTH
(GU3MKK, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B ACATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIBTATOB LIEJISM;

BJIQJIETh HABBIKAMHM II03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JECHCTBUN U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJBTATOB U
OCHOBAHUI;

WCIIOJIB30BaTh TPHUEMBI pediekcuu il OICHKHA CUTyalluu, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATh PEIIECHUS I10 HX
CHWDKCHHUIO;

MPUHMMATh MOTHUBBI M apryMEHTHI JAPYTUX IPU aAHAIU3E PE3YJIbTATOB
JICATEIILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApryMEHTHI NPYTHX IPU AHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTukeHUs JTHUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPAMMBI IO
buzuke IS ypOBHS CpeIHEro oOmero oO0pa3oBaHWs y OO0ydYaroIIUXcCs

COBEPIIICHCTBYETCS AMOIMOHATLHBIH WHTEJUICKT, TIPEATOIar afO A
c(hOpMUPOBAHHOCT:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HMOIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ceOe;

caMOperyJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CITIOCOOHOCThH aTanTHPOBATHCS K
HMOIIMOHANILHBIM W3MEHEHUSIM U TPOSBIATh TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LEIH
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MOXXHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh HAMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYMUTHIBaTh €ro IpPU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIGHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUSI C APYTHUMH JIOJbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspeniatb KOH(QIUKTHI.

[TPEAMETHBIE PE3YJIBTATBI



K xonny oOyudenus B 10 knacce mpenMeTHbIE pe3ylbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHaIOIINXCS YMEHU:

NOHUMAaTh POJb (U3MKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTMYECKOM, COIMANIbHOW UM OTUYECKOM cdepax AesaTeIbHOCTH
YeJioBeKa, PoJjb U MECTO (PU3UKU B COBPEMEHHOUN HAy4YHOW KapTHHE MUpA,
3HAYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBICHUTEIBHOH U
MPOTHOCTUYECKON  (DYHKIMKA  (PU3HMYECKOH TEOpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOAMHAMHUKHU, POJb (PU3UUYECKON TEOpUH B
(bopMHpPOBaHUHU MPEACTABICHHUM O (PU3UUECKON KapTHHE MUPA;

paznuyarh YCJIOBUSL NPUMEHHUMOCTH MoAeled (U3UYECKUX Tel U
MPOIICCCOB (SBJICHWI): HWHEpIHAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepUalIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKECHME,
CBOOOJIHOE TMajieHue, a0CONIOTHO ympyras aedopmaius, aOCOIOTHO
yIpyroe v abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOro (KpUCTALNIMYECKOI0) Tela, UACATbHBIN ra3, TOYEUHbIN 3aps,
OTHOPOJHOE DJIEKTPUUECKOE T10JIE;

paznuyarh ycioBUs (TpaHUlbl, 00JACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, NOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATH MEXAHUYECKUE IIPOLIECCHl U  SBIICHMS,
UCII0JIb3YsI OCHOBHBIE IIOJIO)KEHUSI U 3aKOHBI MEXAHUKHU (OTHOCHUTEIBHOCTb
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbI KUHEMATUKH DPABHOYCKOPEHHOTO
JBIKEHUsA, TpeoOpa3zoBanusa [amunes uisi CKOPOCTHM M IepeMelieHus,
3akoHbl HbroTOHa, mpuHOMI  OTHOCUTENbHOCTH [ammies, 3akoH
BCEMUPHOT'O TATOTEHHUs, 3aKOHBI COXPAHEHHUs UMITYJIbCa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON HHEpruH,
yCIOBUSI paBHOBECUS TBEPJAOTO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3oBanuii ['anumes, BToporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHMS HMILyJbca U
MEXaHUYECKOMN YHEPTHUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHI U SIBICHUS, UCIIOIb3YS
ocHoBHble mOJOkeHUd MKT u 3akoHBl MOJEKYyJIsIpHOU (GU3UKUA H
TEPMOJUHAMHUKN (CBA3b JAaBJICHUS HUJEAJbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBWXXEHHUS W KOHLEHTpALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEILIECTBA CO CpPEOHEW KHUHETHYECKOU
DHEPIUEN TEMIOBOTO JABHUKEHMS €TI0 YACTULI, CBSI3b JTaBICHUS MIACATBHOIO
raza C KOHUEHTpaUMeW MOJEKYJ H €ro TeMIepaTypou, ypaBHEHUE
MenaeneeBa—Kimaneiipona, mNepBbIA 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXPAHEHMS] PHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HCIOIb30BaTh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiamneipoHa;

aHAJIU3UPOBATh W OOBSACHATH DJIEKTPUUECKUE SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIO)KEHHSI U 3aKOHBI AJEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOTO MOJIs,, NPUHLUMI CYNEPIO3ULUHA DIICKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas YCIOBHUS NPUMEHMMOCTH 3akoHa KyiioHa, a
TAKXK€ MPAKTUYECKH BAXKHBIC COOTHOIICHUS: 3aKOHbI OMa g y4yacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoymsa—JIeHna,
npasuia Kupxroda, 3akonsr dapasnes 41 371€KTpoIn3a);

OMKCHIBATh (PU3UYECKUE TPOIECCHl U SIBJICHUS, HCIOJB3YsS BEIUYUHBI:
IepEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTCHUUAIbHAA DSHEPTUSl, KUHETHUYECKas
DHEPTUs, MEXaHWYeCKas JHEPTHs, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHUE, Cuila TSKECTH, CWiIa YIOPYTOCTH, CUJIa TPEHUS, MOIIHOCTb,
DHEPIusl B3aMMOJCHCTBUS Tela ¢ 3eMiI€i BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil gedopmalud MPYKUHBI, KOJUYECTBO TEILUIOTHI,
abCoJIIOTHasl TeMmIepaTypa Teja, paboTa B TEPMOJUMHAMHKE, BHYTPECHHSS
DHEPTUs WACATBHOTO OJHOATOMHOTO rasza, paboTa HACAIBHOTO Tasa,
OTHOCUTEJIbHAsA BJIAXHOCTH Bo3ayxa, KIIJI wuaeanbHOro TermioBoro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO TOJIs,
HaNpspDKEHHOCTh TOJII TOYEUHOrO 3apsja WIM 3apsDKEHHOrO IIapa B
BAKYyM€ M B JMIJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHIMANOB, AJEKTPOABIKYIIAs  CHJa, CcWia  TOKa,
HalpsKEHWE, MOUIIHOCTh TOKa, »JJIEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE ydacTKa ILEMU C MOCIEA0BATEIbHBIM U
MapajyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBUYECKUX  SBJICHUMA:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBUIKEHHE 4YaCTHI] BELIECTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE NBHkKeHUe, nuddy3us, ucrmapeHue,
KUIICHUE U KOHJICHCALINS, TIJIABJICHUE U KPUCTAJIU3AllNsl, HAIPABJICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUMOTEHINAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO ITPOBOIHUKA,

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEJIMYUHBI OT
JpyroM €  HCHOJIb30BAHUEM  IPSAMBIX  H3MEPEHUH, IIpU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3HYECKUX BEIMYUH B BHJE TpaduKOB C Yy4ETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHUM, 1eJ1aTh BBIBObI IO pe3ysibTaTaM
WCCJIeIOBAHNUS,

MPOBOJIUTH KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BEIUYHUH, MPU STOM
BBIOMpATh ONTUMAJIbHBIA METOJ W3MEPEHUs, OIICHUBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC IMTOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHHUIA;
MIPOBOJIUTH OMBITHI IO TPOBEPKE MPEIOKEHHON THIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeI0oKeHHON
THTIOTE3HI;

coOJiro1aTh IpaBuiia 0€30MacHOro TPy/ia MpU MPOBEICHUH HCCIEI0BaHUN
B paMKax y4eOHOrOo OKCIIEPUMEHTa, TMpaKTUKymMa ©  y4eOHO-
HCCIIEIOBATENBbCKOM M MPOEKTHOW [EATEIbBHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTro 000pYAOBAHMUS;

pelmatb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
(bu3NYeCcKO MOJENbI0: Ha OCHOBAaHWHM aHAIHM3a YCJIOBHS OOOCHOBHIBATH
BBIOOp (U3MUECKON MOJCIM, OTBeYaromeld TpeOOBaHMSIM  3aJIauH,
OpUMEHATh  (POpPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
(bU3UYECKUX TEOpPUN MpPHU HCMOJIB30BAHUU MATEMaTHYECKHX METO0B
penieHus 3aj1a4, NpoOBOAUTh Pacu€Thl HA OCHOBAaHUU MUMEIOIINXCS JaHHBIX,
aHAIM3UPOBATh PE3yIbTAThl M KOPPEKTUPOBATH METOIbI PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTATOB;

peliath KayecTBEHHBbIE 3ajaud, TpeOylolue NPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3leioB Kypca PU3NKHU, a TaKKE MHTErpaIluy 3HAHUN U3 APYrUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJICHUM ¢ OOPON Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIIOB PaOOThI M3MEPUTEIBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOIECCOB;

NPUBOJNTH TMPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOW M MPOU3BOICTBEHHOM
JEATEeIbHOCTH YeJIOBEKAa, CBSI3aHHOW € (DU3MYECKUMHU IPOIIECCaMU, C
MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIMOHATIEHOM
MPUPOIOTNOIb30BaHUM, @ TAK)KE€ Pa3syMHOM MCIIOJIb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTUS YEJIIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jNydHble CIOcOoObI paboThl ¢ MH(OpMAIHEe (PUIUIECKOTO
COJEp’KAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIMOHHBIE
TEXHOJIOTUM ISl TOMCKa, NEepepadOTKU M MPEAbSIBICHHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMALIUU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIMU, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHaM3UpOBaTh  MOJy4yaeMylo  HMHQOpMAlMI0 U  OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHUU, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA HH(POpPMALIUK;

MPOSIBIISITH OpraHU3aIOHHBIC u MO3HaBaTENIbHbIC yMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENbCKUX padoT;

paboTaTb B TIpyHNe€ C MCIOJIHEHHWEM pa3MYHbIX COLMAIBHBIX poOJeH,
IUIAHUPOBATH PAOOTy TPYMIIbl, PALMOHAIBHO PACIPEACIISITh 1€ATEIbHOCTh
B HECTAHJIAPTHBIX CUTYyalMsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pELICHHE pacCMaTpUBAaEMO MPOOIeMbl;

IPOSIBIISATE MOTUBALMIO K OyAylied npodeccnoHanIbHON AesITENbHOCTH 1O
CHENUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIs.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOH, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cdepax AEsTENbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3NKKM B COBPEMEHHON HAy4YHOW KapTHHE MHUpA, POJIb ACTPOHOMHUU B
MPAKTUYECKOM JEATEIbHOCTH 4YEJOBE€Ka M JAJBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHUE OIUCATEIIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOJUHAMUKH, CIIELHAIIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
busuku, pons uszmdeckoil Teopur B GOPMHUPOBAHUHU TMPEACTABICHHUN O
bu3nYecKkoil KapTHHE MUPA, MECTO (HPU3UUECKON KapTUHBI MHpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI O IPUPOJIE;
paznuyarh YCJIOBUSL NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JJIEKTPUYECKOE M OJHOPOJIHOE
MarHuTHOE TOJISL, TApMOHUYECKHE KOJeOaHusI, MaTEeMaTUYECKU MasSTHUK,
UJCATbHBIA TMPYKUHHBIA MAsTHUK, TAPMOHHMYECKUE BOJIHBI, WJICATIbHBIN
KOJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s1ipa U
KBAHTOBOM MOJIEIH CBETA;

paznu4ath ycioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIMANIbHOW  TEOPUHU  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiga, cuia Awmmepa, cuina JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  MHAYKOMHM, TmpaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LEmu CO CKOPOCTHIO
U3MEHEHUS]  CWIBl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpPUHU
OTHOCHUTEJIbHOCTH DUHINTEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUSI, UCIIOJIb3YSI
MOJIOXKEHUS! ~ KBAaHTOBOM  (u3umku  (ypaBHeHHE  OWHIITEHHA IS
dbotodrpdexra, mepBpId W BTOpPOM ToCTyiaTel bopa, mOpuUHIHM
COOTHOIIICHHsI HeompeaenéHHocTedt ['elizeHOepra, 3aKOHBI COXpPaHECHHUS
3apsIOBOTO U MAacCOBOT'O YHCENI U DHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriaja);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3Yys] BEITUYHHBIL:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO ITOJISL, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
MOJIsl, Pa3HOCTh ITOTEHUHUAJIOB, DJIEKTPOJABWKYILAs CUJIA, WHIYKIUSA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cujia Ammepa, MHAYKTUBHOCTD,
ANEKTPOJABMKYIIASL CHUJIAa CAMOMHAYKIHMH, HSHEPrus MAarHUTHOTO MO
IPOBOJHUKA C TOKOM, PEIATUBHCTCKUH HMMITYJIbC, IIOJIHAs SHEPIHUs,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbI, PHEPrHsT U HUMIYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsNl AIpa, SHEPTHS CBA3U Spa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHM:
AIIEKTPOMArHUTHAs! MHAYKLWS, CAMOUHIYKIUS, pe30HAHC, MHTepPEpEeHIINS
BOJIH, Ju(dpakuus, JAUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHeE,
dotosnextpudeckuit shdext (pororddexr), ambda- u Oera-pacnassl
anep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIPaBJICHUE WHIYKUWW MAarHUTHOI'O TOJs MPOBOJAHHUKA C
TOKOM, CWJIbl Amniepa u cuiibl JIopeHua,

CTpOUTH U300paKeHUe, Co3jaBaeMoe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PACCUUTHIBATh €r0 XapaKTePUCTUKHU;

IPUMEHATh OCHOBOIMOJATrarolIMe aCTPOHOMUYECKUE IOHATUS, TEOPUH U
3aKOHBI JJI1 aHanu3a U OOBICHEHHS (U3UYECKUX  MPOIECCOB,
IIPOUCXOISIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAX, B MEKIaJIaKTUUECKON
cpelie; IBUKEHUs HeOeCHBIX TeJ, SBOJIOLNH 3BE31 U Beenennoi;
MNPOBOJUTh MCCIIEJOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM INPSIMBIX HW3MEPEHUW, NIpPU 3TOM KOHCTPYHMPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYyYEHHOM 3aBUCHMOCTH



(u3MYECKUX BEIUMYMH B BHUAE TIpapUKOB € YYETOM aOCOIOTHBIX
NOTPELIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI IO  pe3yjbTaTam
UCCIICI0BAHNS;

IPOBOJIUTh KOCBEHHBbIE HM3MEpEHUs (U3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh a0COJIIOTHBIE U
OTHOCHUTEJbHBIE MMOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON THIOTE3bI: INIAHUPOBATh
HKCHEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATH
MOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeII0KEHHON
TUIOTE3BI;

OIMCHIBATH METOBI ITOJTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUMU;
co0uro1aTh MpaBuiia Oe30MacHOTO TPyAa MPH MPOBEIECHUU HCCIEIOBAHUN
B paMKax ydeOHOro OHKCIEpPUMEHTa, IpaKkTUKymMa U  ydeOHo-
HCCIIEIOBATEIILCKOM M IIPOEKTHOM JEITEIBHOCTH € HCIOJIb30BAHUEM
U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpAaTOPHOTO 0O0PYIOBAHMS,

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
(¢u3nyecKoil MOJENbl0: HAa OCHOBAaHMM aHalM3a YCJIOBMS BBIOMpPATH
bu3znyeckue MoJenH, OTBeYaroluue TpeOOBaHUSAM 3aJlayd, NPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3UYECKUX TEOPHId
IPU  HKCIOJB30BAHUM MaTEMaTUYECKMX METOAOB pEIICHHs  3ajad,
IIPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METOMBI PEIICHHS C YUYETOM IOJyYECHHBIX
PE3YJIBTATOB;

pelarb KayeCTBEHHbIE 3aJaud, TPeOyrollue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKKE UHTErpaluy 3HAaHUM U3 ApYyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LIEMIOYKY PACCyKICHHUN C OIIOPOM Ha U3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHUS;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJAMTH MPUMEPHl BKJIAJa POCCUMCKUX M 3apyOeKHbIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAayKHU, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCIEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
JIESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHON C (PU3MUECKMMM IIpoLieccaMu, C
MO3ULUNA SKOJOTUYECKON 0€30MaCHOCTH, MPECTABIECHUN O PAllMOHATIEHOM
IPUPOAOINOIb30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHUKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOro
00111eCTBa;

IPUMEHATh pa3juyHble CcrocoObl paboThl ¢ MH(popMauuend (pusndeckoro
COJIEp)KaHUSI C MCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE HMH(MOPMALIMOHHBIE
TEXHOJOTHH JJi1 TIOWCKA, TepepabOTKU M TPEIbSIBICHUS YyUeOHOU H
HAYYHO-MIOMYJISIpPHON MH(OpMALIUY, CTPYKTYPUPOBAHUS U UHTEPIIPETALUU
uH(pOpMallMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh  MOJy4aeMyl0  HMH(OpManmuioo U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alMOHHBIE U II03HABATEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHMW B Ipoliecce
BBINIOJIHEHUS POEKTHBIX U y4eOHO-HUCCIIEJOBATENbCKUX padoT;

paboTaTh B TpylIe C HCIOJIHEHUEM Pa3IUYHbIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHATIBLHO PaCIpeAesiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXXJAOIO U3
YYaCTHUKOB TPYNIBI B pEIIEHUE pacCMaTPUBAEMO MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHON AesTeIbHOCTH MO
CHEIMATBEHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUJIACC
KoamnuecTBo yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM
KonTpoJsbHble
n/n NPOorpamMmMbl Bcero
padoThl
Pa3aen 1. HAYYHBIIH METO/ ITO3HAHUSI ITIPUPO/IbI
11 Hay4nslii MeTO O3HAHUS IPUPOLBI 6
Hroro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TEna 5
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10
Hroro no pazneny 35
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmonunamuka. TennoBble MalTUHBI 20
33 ArperatHble cocTosiHHs BemiecTBa. da3oBbie 14 1
TIePEXO0/IbI
Hroro mo pazneny 49

Pa3nen 4. JIEKTPOJINHAMUKA
41 DNeKTpUYECcKoe moJie 24

4.2 [TocTOSIHHBI ANEKTPUIECKUI TOK 24

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcbl



4.3 Toku B pa3nuyUHBIX cpenax
Uroro no pazgeny

Paznen 5. PUSHUYECKHA TPAKTUKYM

51 Du3NIECKUil MPaKTUKYM
Hroro no pasneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

54

16

16

10
170

16

16



11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHUe pa3aesioB H TeM nu(poBbIe
Ne i/m P Konrtpoabnbsie IIpakTnueckmue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarnutHoe mose 14
1.2 OneKTpOMarHuTHas HHIYKIHUS 13 1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexannyeckue KonebaHus 10
2.2 DIeKTpOMarHuTHBIC KOJIeOaHus 15
23 MexaHHUEeCKUE U AIIEKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 OnTHka 25 1
Htoro no pazneny 60

Paszgea 3. OCHOBBI CHEIIPIAJII)HOFI TEOPUU OTHOCUTEJIBHOCTHU
3.1 Ocuossl CTO 5 1

Hroro no pazneny 5

Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOM JTyaliu3m 15
4.2 duznka aToma 5

dwu3uKa aTOMHOTO SApa ¥ JIEMEHTapHBIX
YACTHI]

4.3



Htoro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBI aCTPOHOMHUU M aCTPOPHUIUKU
Uroro no pazgeny
Pazznen 6. ®PU3HUECKHUH MPAKTUKYM

6.1 OuU3NIECKUI MPAKTUKYM
Utoro no pazneny

Pa3nea 7. OBOBIIAIOIIEE ITIOBTOPEHHUE

Cuctemaru3zanus u o0o01IIeHne
MPEMETHOTO COJIEP>KAaHMS U OIBITA
JeSITeLHOCTH, IPUOOPETEHHOTO MPH
n3ydeHuu Kypca pusuku 10 — 11 knaccos

7.1

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

25

12
12

16
16

15

15
10
170

16

16






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo 4yacos DJICKTPOHHBIE
Ne ara H(ppoBbIE
n/n Tema ypoxa Bcero Konrpoaitie  Hpaktirieckite fllfiy'leﬂl/lﬂ :)161;1:11;03aTean,1e
padoThI padoThI pecypesI

®uszuka — pyHIaMeHTanbHas HayKa O 1

pupoje

HayuHblii MeTOZI TO3HAHUS U METOBI 1

rccaeaoBaHus GU3NUECKUX SIBJICHUIN

DKCHEPUMEHT U TEOPHSs B MPOLIECCE MO3HAHUS

npupoasl. HaGnrogeHne u sKkCnepuMeHT B 1

¢buznke

Crioco6s1 n3mMepeHus: GU3NIEeCKUX BEITHYUH 1

AOCOIOTHAS M OTHOCUTEIHHAS TOTPEITHOCTH 1

M3MEPEHUI (PU3NMUECKUX BEIIMUYNH

MonenupoBanue B ¢pusuke. Ponb u mecto

¢bu3uKu B pOPMUPOBAHUN COBPEMEHHOM 1

Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKON

NEeITEeIbHOCTH 01

Mexannueckoe amxenue. CucremMa oTcuera.

OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUS. 1

[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH

Paaunyc-BekTop MatepuanbHON TOYKH, €T0

MPOEKLNU Ha OCH KoopauHaT. Tpaekropusi. 1

[Tepememenue. Cxkopocts. X mpoekiuu Ha
OCH KOOpJUHAT



10

11

12

13

14

15

16

17

18

19

PaBHOMEpPHOE IPAMOJIIMHEVHOE JBUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
MPSMOJIMHENHOTO IBUKCHUS

CnoxxeHue nepeMenieHnii U CKOpoCTeil.
Pemenue 3amau

HepaBnomepHoe neuxenne. MrooBeHHas
CcKopocTh. Yckopenue. [Ipsamoinuneitnoe
JBUKEHHE C TIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue NpsIMOIUHEHHOTO
JIBUKEHMSI C TOCTOSSHHBIM YCKOPEHUEM

CBoboaHoe nazieHue. Y cKkopeHrne cB0OOOTHOTO
najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX rpaduKu

JIBu>keHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

KpuBonmHuelinoe aBuxkenue. J[BUKeHUE 10
OKPY’KHOCTH. YTJIOBasl U JIMHENHAs CKOPOCTb.
[Tepuon n yacrora. LleHTpoCcTpeMHUTENBHOE U
IIOJIHOE YCKOPEHHUE

Konrtponsnas padora no teme "Kunematuka"
[IepBeiif 3akoH HbtoToHa. MHEpLnanbHble
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIILHOCTH [ anmuest.
Heunepuuanbhusie cuCTEMBI OTCUETA

Cuna. PaBHOnelicTBy01Ias1 cuia. Bropoit
3akoH HeroroHa. Macca

Bzaumopeiicteue ten. Tpernii 3akoH
HeroTona



20

21

22

23

24

25

26

27

28

29

30

31

32

[Tpuniun cynepno3uiuu cuil. Pemenne 3anau
Ha PUMEHEHKE 3aKOHOB HbroTOHA

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBAJICHTHOCTb IPABUTALIMOHHON U
MHEPTHON MaccChl

Cuna Ts5KecTH U yCKOpeHue cBOOOHOTO
HaJCHUS

JIB>keHre HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMUYecKasi CKOpocTb. 3akoHbl Keruiepa
Cuna ynpyrocru. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUJbI CUIT TPEHMUSL.
JIBM>KEHHE B KUAKOCTHU U ra3e ¢ y4ETOM CHIIBI
COINIPOTHBIICHUS CPE/IBI

Jasnenue. 'nagpocrarnueckoe JaBieHUE.
Cuna Apxumena

AbcomotHo TBeproe Teno. I[ToctynarensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJOTO Tea
MOMEHT CHIBbI OTHOCUTEIIBHO OCH BPAILCHUS.
IInedo cuiel

CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecT Tena. Y cnoBus
paBHOBECHS TBEPAOTO Tea. Bus
paBHOBECHS

Pemenue 3anau

Kontponbnas padota no teme "JI[nHamuka.
Cratuka TBepaoro tena'"

NMnynec MaTepualbHONW TOUYKH, CUCTEMBI



33

34

35

36

37

38

39

40

41

MarepuaibHbIX ToueK. LleHTp Macc cucteMsl
MaTepuaabHbIX ToOUeK. Teopema o0 IBUKEHUU
LIEHTpa Macc

HNmnynsc cuibl 1 U3BMEHEHHUE UMITYJIbCA TENA.
3aKOH coXpaHEHUsl UMITyJbca. PeakTuBHOE
NIBIDKECHHE

MoOMEHT uMITyJibca MaTEPUAIbLHON TOUKH.
[IpencraBieHue o COXpaHEeHUU MOMEHTA
HMITyJIbCa B IEHTPAJIbHBIX MOJSIX

Pemenue 3amau

PaGora cunbl Ha MaIOM U HA KOHEYHOM
nepemenieHun. ['paduueckoe npeacrapneHue
paboThI CHITBl. MOIITHOCTE CHITBI

Kunernueckas sueprus. Teopema 06
W3MEHEHUU KUHETUYECKOU SHEPTUHU
MaTepHUaTbHOU TOUYKH

HOTGHIII/IaJ'II)HBIe 1 HEMIOTCHIIMAJIbHBIC CUJIBI.
[TorenmmansHas 3Heprus. Bropas
KOCMUYeCcKasi CKOPOCTh

Tpetbst KocMUYecKast CkopocTh. CBsI3b
pa6OTI)I HCIIOTCHIMAJIbHBIX CHJI C
H3MEHEHHEM MeXaHWYEeCKOU OHECPIrUun
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyum ais uaeanbHOM
HKUJTKOCTH

KonrponsHas pabora o Teme "3aKoHbI
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43

44

45

46
47

48

49

50

51

52
53

54

55

COXPAHEHHUs B MEXaHUKe"

PazBuTune npenacraBieHuid 0 Ipupoe
TernoTsl. OcHOBHBIE noaoxeHuss MKT.
Huddysusa. bpoyHOBCcKoe ABUKEHHE

Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX
TeJl. XapakTep ABUKEHHS U B3aUMOJICHCTBUSA
9JacTHI] BENIeCTBa

Macca u pazMepsl MOJIEKYT (ATOMOB).
Konnuecto Bemectsa. [locrostHHas
ABorazapo

Temneparypa. Temnosoe pasHoBecue. [kana
Llenbcus

Pemmenue 3agau
Nneansubiii Ta3. 'a30BbIe 3aKOHBI

Ypasuenue Menpaeneesa-Knaneiipona.
Pemenue 3amau

AOcomoTHas TemriepaTtypa. 3akoH JlanpToHa

I/Isonpoueccm B nJ€aJIbHOM rasc C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduyeckoe npeacTaBiCHUE H30TPOLIECCOB:
n30TepMa, U30X0pa, n300apa

OcHoBHoe ypaBHeHue MKT
Pemmenue 3agau

CBs3b a0COIOTHOM TeMIIepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO CPETHEN
KMHETUYECKOM SHEPrUueH NOCTyIaTeIbHOTO
TEIUIOBOTO IBWIKEHUS €€ YaCTHL]

O00011IeHYE U CUCTEMATU3ALIMS 3HAHUM 1O
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57

58

59

60

61

62

63

64
65

teme "OcuoBsr MKT"

KontponbHas padota o teme "OCHOBBI
MKT"

TepMoanHaMuyeckas cucTeMa. 3alaHue
BHEIIHUX ycsioBud uis T/ cucteMsl.
Bremnue u BHyTpeHHHE ITapaMeTpBl.
[Tapametpsl T/ cuctembl Kak cpegHue
3HAYEHUS BEJIMYUH, ONUCBHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauasio TepMOJMHAMUKH.
CamonpounzBosbHas penakcanus Tl cuctemsr
K TEILUIOBOMY PaBHOBECHIO

Moenp nuieanbHOro ra3a B TEpMOJMHAMUKE.
VY ciioBUs TPUMEHUMOCTH 3TON MOAEIHN

YpaBHenue Menpeneesa-Knaneiipona u
BBIpa)KE€HUE U1 BHYTPEHHEH SHEPruu

BrIpaxenue 111 BHyTpEHHEN SHEPTUH
OJTHOATOMHOT'O HJI€aIbHOIO Iasa.
KBazucratnueckue 1 HECTATHYECKUE
IIPOLIECCHI

DneMeHTapHas paboTa B TEpMOJIMHAMHUKE.
Brrancnenue paboTsl o rpaduky npomecca
Ha pV-nuarpamme

Tennonepenayua Kak crocod U3MEHEHUs
BHyTpeHHeH sHeprun Tl cuctemsl 6e3
COBEpUIEHUSI paOOTHI

KonBek1usi, TermonpoBOAHOCTh, U3IyYCHHE

KommuectBo Teriorel. TemmoéMKOCTh Tea.
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67

68

69

70
71
72

73

74

75

76

77

78

VY nenbHas U MOJIIpHas TEIIIOEMKOCTH
BEILECTBA. Y IeJIbHas TEII0Ta CTOPAHHUS
TOIUIMBA

Pacuér xonmuecTBa TEIIIOTHI IPU
Terionepeaaye

[Tonsatue 06 agumabaTHOM mporiecce. [lepBorii
3aKOH TePMOJMHAMUKHU

KonndecTBo TemioTs! 1 paboTa Kak Mephl
M3MEHEHUs BHyTpeHHe! sHepruu T /1
CUCTEMBI

BTopoli 3aKk0H TEpMOIMHAMUKY JUIS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeobpaTumocTs IpUPOTHBIX TPOIECCOB

[Tpuniune! aeiictBus TermnoBbix MamuH. KIT/]
Makcumansnoe 3nauenue KIT/I. [lukn Kapuo
Pemenue 3amau

OKOJIOTUYECKHE aCIIEKThI UCIIOJIb30BaAHUS
TEIUIOBBIX ABUTaTeaeH. TemnoBoe
3arps3HEHUE OKPYIKAIOIIEH CPEeIb

Pemenue 3amau

O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI 110
teme "Tepmonnnamuka. TernaoBbie MaIuHbI"
KonTponbhas pabora no teme

"TepmoanHamuka. TeraoBsie MaIUHbBI"

[TapoobpazoBanue 1 KOHEHCAITHS.
Hcnapenue u kunenue. Y aenbHas TEILUIOTa
napooOpazoBaHUs

HaCI)IH_[eHHBIe M HCHACBIIICHHBIC I1aphI.
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80

81

82

83

84

85

86
87

88

89

KauecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JTaBJICHUS HACBIILIEHHOTO 1apa OT
TEMIEPATYPbI, UX HE3ABUCUMOCTb OT 00BbEMaA
HACBILLIEHHOTO napa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJIECHUS B
KHUJIKOCTU

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHTEIbHAS BIaXKHOCTH
Pemenue 3amau

TBépnoe teno. Kpucrammueckue u
amopQHbIe Tena. AHU30TPOTIHS CBOWCTB
KpHUCTAJIJIOB

[InaBnenue u kpuctamm3anus. Y aeapHast
TerutoTa masieHus. CyOomumarus
Hedopmarun TBEpaOTO Tena. PacTsxenue u
cxatue. Casur. Moayins FOnra. [Ipenen
ynpyrux aedopmariuii

TennmoBoe pacmpeHue KUIKOCTEN U
TBEPABIX TEJI. AHFAPMOHM3M TEILIOBBIX
KoJieOaHUH YacTHIl BEIIeCTBa
[Ipeo6pa3oBanue sHEPTUN B Pa30BBIX
nepexonuax

YpaBHeHHE TEIUIOBOTO OanaHca
Pemenue 3agau

[ToBepxHOCcTHOE HaTsKeHue. KanwnspHbie
sBJICHU. J[aBlIeHKE 1101 UICKPUBIEHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyna Jlamnaca

O00011IeH1E U CUCTEMATHU3aIMs 3HAHUH 110
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91

92

93

94

95

96

97

98

99

100

Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30Bble IEPEXOBI"

Kontponbnas padoTa o Teme "ArperaTHbie
cocTosiHUS BemiecTBa. Pa3oBbie MepexoIbl"

DieKTpu3aIys Te U e€ MPOSBICHUSI.
Dnektpuyeckuii 3apsia. [IBa Buma
ANEKTPHUYECKUX 3apsioB. [IpoBoTHIKH,
TVDJICKTPUKHU | TTOTYTIPOBOTHUKA

DNIeMEHTAPHBIN JIEKTPUUECKUM 3apsia. 3aKOH
COXPAHEHUS AJIEKTPUUECKOIO 3apsiia
Bzaumopernicteue 3apanoB. Toueunbie
3apsasl. 3akoH Kynona

Pemmenue 3agau

Dnekrpuyeckoe noine. Ero geiictBue Ha
JIIEKTPUYECKUE 3aPsi bl

Hanpspk€HHOCTD 27EKTPUYECKOTO TOJIS.
[TpoOGubIii 3apsif. JIuHuM HANPsKEHHOCTH
ANEKTpUYECKOro nosst. OqHOpOIHOE
3JIEKTPUYECKOE T10JIe

[ToTeHIMaIbHOCTD IIEKTPOCTATUYECKOTO
1oJis1. Pa3HOCTh MOTEHIMAIOB U HAIIPSKEHUE
[TorenumanpHas SHEPTUA 3apsiia B
3JIEKTPOCTaTHYECKOM MoJe. [loreHnnan
INEKTPOCTATHYECKOTO MO

CBs13p HaNPSKEHHOCTH 1OJIS U Pa3HOCTH

NOTCHIUAJIOB JJI 3JICKTPOCTATHUYCCKOI'O ITOJIA

[TpuHIMIT Cyneprno3uIIuU AIEKTPUUECKUX
noJiei
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102

103

104

105

106

107

108

109
110

111

112

113

114

115

Pemenue 3amau

ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsoKeHHOU cepbl

[Tosie paBHOMEPHO 3apSKEHHOTO IO 00BEMY
wapa. [lone paBHOMEpPHO 3apsiKEHHOU
OECKOHEYHOM MITOCKOCTH

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IOJIE.
VYcioBue paBHOBECHS 3apsii0B

JIMBIIEeKTPUKY U TOTYTIPOBOAHUKY B
ANEKTPOCTATUYECKOM TIOJIe

Konnencarop. DnekTpo€MKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTD TUIOCKOTO
KOHJICHCATOpa

Hapannenbﬂoe COCAMHCHNEC KOHACHCATOPOB

ITocnenoBaTenbHOE COEQUHEHNE
KOHJICHCAaTOPOB

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa
Pemenue 3amau

JIBr>keHue 3apsKEHHOM YaCTHUILIbI B
OJIHOPOJTHOM 3JIEKTPHUUECKOM I10JIe
Pemenue 3amau

O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI 110
teme "Dnekrpuueckoe mosie"
KonrtpomnsHas pabota o teme
"DnexTpuueckoe moie"

Cuia toka. ITocToSHHBIH TOK. Y CII0BUA
CYyILIECTBOBaHUS TOCTOSIHHOTO
3JIEKTPUYECKOTO TOKa
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117

118

119

120

121

122

123

124

125

126

127

128

129
130
131
132

Wcrounuku Toka. Hanpsixenne u 3/1C

3akon Oma 15 y4acTKa LenH.
DIEeKTPpUYECKOe COMPOTUBIICHNE

3aBUCHMOCTD CONPOTUBJICHUA OAHOPOJIHOTO
IMPOBOAHMKA OT €I0 AJIMHBI M IIJIOIIaan
IOMEPCUYHOT0 CCUCHUA

VY 1ebHOE CONPOTUBIICHUE BEILIECTBA.
Pemenue 3agau

[TocnenoBarensHOE, TapaLIeIbLHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOTHIUKOB

Pacuét pa3BeTBIEHHBIX 3JIEKTPUUECKUX
uenei. [IpaBuna Kupxroga

Pemenue 3amau

Pabota anekTpuueckoro Toka. 3akoH Jkoyiis
—JleHna
Pemenue 3agau

MOIIHOCTB 3JEKTPUYECKOT0 TOKA. TermoBas
MOIIIHOCTb, BBIIENIsieMasi Ha Pe3UCTOpe

Pemenue 3amau

O/1C n BHyTpEeHHEE CONPOTUBIICHNE
HCTOYHUKA TOKA

3axon Oma aJ1s MOTHOM (3aMKHYTOM)
AJIEKTPUYECKON LIETTH

Pemenue 3anau
MoIHOCTh UCTOYHUKA TOKA
Kopotkoe 3ambikanne

KOH,Z[GHCEITOp B II€1IM IIOCTOSAHHOI'O TOKa

R
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134

135

136

137

138

139

140

141

142

143
144

145

Pemenue 3amau

Pemenue 3agay mo reMme "IlocToSIHHBIN
AJIEKTPUYECKUMA TOK"

Permrennie 3agau mo reme "IlocTOSHHBIH
ANEKTpUYeCcKuil TOK"

Pemenne 3agau mo reMme "IlocTOSIHHBIH
3JEKTPUYECKUN TOK"

O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI 110
teme "[loCTOSIHHBIN ANEKTPUUECKUNA TOK"

KonTponbaas pabota o Teme "IlocTosHHBIIM
AIEKTPUICCKUN TOK"

DnexTpuyeckas MPOBOANMOCTD Pa3IUIHBIX
BEIIECTB. DIEKTPUUECKHI TOK B METaIax.
CBepXIpoBOIUMOCTh

DIIEKTPUYECKUI TOK B pacTBOpax U
pacruiaBax 31MeKTpoiauToB. 3akoHbl Dapazes
JUTSL SICKTPOIIH3a

DneKTpuyecKuil TOK B razax. [1mazma
DneKTpuuecKuil TOK B BakyyMme. BakyymHbie
pudOopHI

DJIEKTPUYECKUHN TOK B MOJIYIIPOBOJHUKAX
[TomynpoBOAHUKOBBIE IPUOOPEI
DU3NYECKUN TPAKTUKYM 110 TEME
"U3mepeHune CUIibl TOKA U HAMIPSIKSHHUS B
LMY TIOCTOSTHHOT'O TOKA MPU TOMOIIIH
AQHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIHHBIX
npubopoB" uiK "3HaKOMCTBO ¢ IUPPOBOH
nabopatopueit mo pusuke. [Iprumeps
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147

148

149

150

151

M3MepeHus: GPU3NIECKUX BEITUUUH MPU
MIOMOIIY KOMITbIOTEPHBIX AATYUKOB"

®u3nYecKuil mpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTO JBUKECHHUSI C LETbI0 1
orpezeNieHuss MTHOBEHHOM ckopocTu"

®u3NYECKU NPAKTUKYM 110 TEME
"MU3mepeHue yCKOpeHHs TPy IPSIMOIUHEUHOM
PaBHOYCKOPEHHOM JIB>)KEHHMH 110 HAKJIIOHHOMN
miockoctu" win "Uccnenosanue
3aBUCUMOCTH IIyTH OT BPEMEHU MIPU
PaBHOYCKOPEHHOM JBM>KEeHUN"

DU3NYECKUN TPAKTUKYM 110 TEME
"N3mepenune yCKopeHus: CBOOOTHOTO
najgeHusa" win "M3yueHue qBuKeHUs Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

®u3nYecKuil mpakTUKyM 1o teme "M3yuenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
MOCTOSHHOM MO MOJIYJII0 CKOPOCThIO" Min
"UccnenoBanue 3aBUCUMOCTH TIEPHOA
oOpallieHus KOHMYEeCKOT0 MasiTHUKA OT €ro
napameTpoB"

DU3NYECKUN TPAKTUKYM 110 TEME

"M3mepeHue paBHOIEUCTBYIOMIECH CUIIBI IPU
JIBMDKEHUH OpycKa 110 HaKJIOHHOM TIOCKOCTH"

nnu "IIpoBepka rHIoTe3sl 0 HE3aBUCUMOCTH 1
BPEMEHU JIBKEHHS OpycKa 10 HaKJIOHHON

IIJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro

Macchl”

DuU3NYECKUN IPAKTUKYM I10 TEME 1
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153

154

"HccnenoBanue 3aBUCUMOCTH CUIT YIIPYTOCTH,
BO3HHUKAIOIIKX B MPYKUHE U PE3UHOBOM
obpasiie, ot ux aedopmarmu” win "M3yuenne
JIBVDKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO,
TIEPEKUHYTOM depe3 NErKui 610K"

DuU3NUECKUN IPAKTUKYM I10 TEME
"U3zmepenue kodhduiiuerTa TpeHus mno
BEJIMYMHE yTIIOBOTO KO PHUIIHEHTA
3asucumoctd Frp(N)" unu "Mccnenosanue
JBYDKEHUS OpyCKa 10 HAKJIIOHHOM MII0CKOCTH
C IEpEeMEHHBIM KO3 UITUESHTOM TPEHHS" WITH
"H3ydeHue IBUKEHUS Tpy3a Ha Bally €
TpeHueM"

®u3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue ycioBHil paBHOBECHS
TBEPAOrO Teja, UMEIOIIET0 OCh BpalieHus"
nnu "KoHcTpynpoBaHue KPOHIITEHHOB U
pacuét cui ynpyroctu" nim "M3yuenue
YCTOMYHUBOCTH TBEPAOTO TEJIA, UMEIOILETO
IJI011Ia]Ib OTIOPHI"

DU3NYECKUN TPAKTUKYM 110 TEME
"3MepeHne uMItyJibca Tejaa o TOpMO3HOMY
nytu" unu "M3Mepenune cuibl TArU, CKOPOCTH
MOJIEJIH AIIEKTPOMOOHIISE M MOIITHOCTH CHJIBI
Taru" win "CpaBHEHNE U3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM CHIIBI" HIIH
"UccnenoBanue coxpaHeHus: UMITyJbca Ipu
yIpyrom B3aumozaeicteun" win "M3mepenne
KMHETHYECKOW YHEPTUU Tejia 110 TOPMO3HOMY
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157

158

mytu"

®u3nYecKuil mpakTUKyM 1o teme "M3yuenue
H30TEPMHUYECKOro Iporiecca (PeKOMEHA0BaHO
WCIoJib30BaHue U poBoi 1abopaTopun)”
iy "M3ydeHne u30XopHOro npoiecca’ uiu
"Nzyuenue n3obapHoro npouecca" win
"[IpoBepka ypaBHEHHs cOCTOSHUA"

DU3NYECKUN TPAKTUKYM 110 TEME
"M3Mepenue y1enpHOl TeII0EMKOCTU" WIIH
"HccnenoBanue mporecca OCThIBaHUS
BemectBa" win "HccieqoBanne annadaTHOro
npouecca” nian "M3ydeHne B3auMOCBS3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATyPbl KUIICHUS
Jxuakocten"

dusnyeckuil npakTukyM no teme "M3yuyenue
3aKOHOMEPHOCTEN UCTIapeHUsl JKUAKOCTENH"
unu "V3Mepenue yieabsHON TeIOThI
I1aByieHus abaa" win "M3yueHnue cBONCTB
HACBIIIEHHBIX NTapoB" wiu "M3mepenue
a0COJIIOTHON BIIAKHOCTH BO3/yXa U OLIEHKA
Macchl MapoB B oMenieHun". Msmepenue
KO3 pHIHMEHTa TOBEPXHOCTHOTO HATSHKEHUS

®u3NYECKU NPAKTUKYM 110 TEME
"HaOmroienue npeBparieHust SJHeprun
3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
n3iy4yeHus ceeroanona’ wim "M3yuenue
MPOTEKAHUs TOKA B LIETIH, COAEpKaILEH
KoHAeHcarop" win "Pacnipenenenue pasHOCTH



159

160

161

162

163

164

165

MOTEHIINAJIOB (HANPSHKEHUS ) TIPH
II0CJICA0BATCIIbHOM COCIUMHCHHNU
KOHJIeHCaTopoB"

DuU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO COEIMHEHUS
pe3ucropoB” nnu "M3MepeHue yaenbpHOro
COIPOTHBIIEHUS IIPOBOJIHUKOB' WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsDKEHUs JJIs JIaMITbl HaKaJIuBaHUs "

DuU3NYECKUN TPAKTUKYM I10 TEME

"HaGnronenue anekrponusa’ wim

"N3mepenue 3apsia 0THOBAJIEHTHOTO HOHA"

w "HcciienoBanne 3aBUCUMOCTH 1
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT

temnepaTypbl" win "CHITHE BOJIbT-aMIEPHOU
XapaKTePUCTUKH Aroaa"

PesepBHelil ypok. O6001IeHuE U
CUCTeEMAaTH3alusd 3HaHUU 10 TEME 1
"Kuuematnka"

PezepBHblil ypok. O0001IeH e U
cucTeMaTH3alys 3HaHUH 10 TemMe 1
" lunamuka"

PezepBHblit ypok. O0001IeHNE U
cucTteMarusanys 3HaHuu mo teme "CraThuka 1
TBEpAoro rena"

PeseprubIil ypok. O6001eHNE U
cUCTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI 1
COXpaHEHHUs B MEXaHUKe"

PesepBHeIil ypok. O000IICHHE U 1



cucTeMarusanus 3HaHuH 1o Teme "OCHOBEI
MOJIEKYJISIPHOKHHETUYECKON Teopun"

PeseprubIil ypok. O6001eHNE 1
166 CUCTEMATHU3AaIMs 3HAHUN 110 TEME 1
"TepmoanHamuka. TernaoBsle MAlIUHbI"

PesepBHeIil ypok. O000IICHHE U
167 CUCTeMaTH3alusl 3HAaHUM 10 TeMe 1
"ArperatHbie COCTOSIHHS BellecTBa. Pa3oBbie

nepexoanl"

PesepBHeIil ypok. O000IICHHE U
168 CUCTEMAaTH3aIHsI 3HAHHUI 110 TeMe 1
"Dnexkrpuueckoe nose"

PesepBHelil ypok. O600eHue U
169 CUCTEMAaTH3aIHs 3HAHHUI 110 TeMe 1
"[locTOSIHHBIN 371EKTpUYECKUN TOK"

PezepBHblil ypok. O0001IeH e U
170 cuctemarusanus 3Hanui no reme "Toku B 1
pa3IuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170

16



11 KITACC

Ne
n/n

10

11

12

Tema ypoka

BBaI/IMOIIGfICTBI/Ie IIOCTOSIHHBIX MAarouToB U
MIPOBOJAHHUKOB C TOKOM. MarHuTHOE 1oJie.
I'unoreza Ammnepa

Bekrop MmaruutHOM uHAYKUMH. [IpuHImn
CyNEpIIO3UIMM MArHUTHBIX MoJel. JInnun
MAarHUTHON UHIY KLU

MarauTtHoe 1oJje MPOBOJHUKA C TOKOM.
OmneIT Opcrena

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb
Pemenue 3agau

[Ipumenenue 3akoHa AMrepa.
DNEeKTPOU3MEpUTENbHbIE TPUOOPHI

Cuna Jlopenna, e€ HanpaBICHUE U MOJTYJIb.
JIBr>keHuE 3apsKEHHOM YaCTHUILIbI B
OJIHOPOJHOM MAarHMUTHOM TI0JIE

Pemenue 3amau

Pa6ota cunel Jlopenia

Pemenue 3amau

MarauTHOE 10JI€ B BEILIECTBE.
deppoMarHeTHKH, rapa- u AMAMarHETHKU
OcHOBHBIE CBOICTBA (heppOMArHeTHKOB.
[Ipumenenne peppomMarHeTHKOB

KoanuyecTBo 4acos

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHBIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



13
14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

Pemenue 3amau nmo treme "Maraurtoe moie"
Pemrenne 3agad mo reMme "MaragutHoe 1mosne"

SIBiIeHUE DIEKTPOMArHUTHOW UHAYKIHH.
[Torok BekTOpa MarHUTHOM MHIYKIIUU

O/J1C unnykuuu

3aKOH AJIEKTPOMATHUTHON UHAYKITUU
®dapanes

Buxpesoe anexrpuueckoe nose. Toku Pyko
OJIC MHIYKIMYU B IBHOKYIIIHXCS
MPOBOJHUKAX

Pemenue 3anau

[IpaBuio Jlenma

WNuayxtuBHOCTB. KaTylllka MHAYKTUBHOCTH
B LIETIH ITOCTOSIHHOT'O TOKa

SABnenne camonnaykuuu. J1C
CaMOMHIYKIINH

BHCPFI/ISI MAarauTHOI'O ITOJIA KaTYIIKH C
TOKOM. BHCKTpOMaFHI/ITHOG I10JIE

Pemenue 3agau

O0o001IeHre ¥ cucTeMaTH3alys 3HAHUH 110
TeMe "DneKkTpoarHamMuKa"

KonTponbhas pabota no teme
"OnexkrpoaguHamMuka"

Konebarenspuas cucrema. CBOOOIHEIE
Kosiebanus. ['apMoHMYeckre KonebaHus

Kunemarunueckoe u JUHaAMHUYCCKOC
OITHCaHHe KojeOaTeIbHBIX JBHKECHUN



30

31

32

33

34
35

36

37

38

39

40

41

DHepreTudeckoe onucanue. BeiBos
JTUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX
KOJIeOaHUM U3 UX DPHEPTETUIECKOTO U
KUHEMAaTUYCCKOTO OIMMCAHUS

Awmrutyna u asza konebaHmit

Ilepuon u yactora xonebanuil. [lepros
MAaJIBIX CBOOOIHBIX KOIeOaHUN
MareMatnueckoro mastHuka. [lepuon
CBOOOIHBIX KOJIEOAHUN TIPYKIUHHOTO
MasITHUKA

3aTyxaromue kojiebanus. Boinyk1eHHbIC
koseOanus. Pezonanc

ABToKONEOaHUS

Pemrenue 3agau

VYpoxk-koH(pepenuus "MexaHnueckue
Kos1e0aHusl B My3bIKaJIbHbIX HUHCTPyMEHTaXx"
O06o00611eHre U cucTeMaTu3alus 3HaHu| 110
teMe "MexaHunueckue konedanus"
DeKTpOMarHuTHbIE KOJeOaHus.
KonebaTenbHbIN KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY AbI
3aps/ia KOHJIEHCATOpa C aMIUTATYAOU CHJIBI
TOKa B K0JIEOATEIILbHOM KOHTYpE

3aKOH COXpaHEHHsI SHEPTUHU B U1€aTbHOM
Kose0aTeTbHOM KOHTYPE

3aryxaromue J1eKTpOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
ANEKTPOMarHUTHBIE KoeOaHus



42

43

44

45

46
47

48

49

50

51

52

53

54
55

56

IlepeMeHnHbIl TOK. Pe3uctop u koHAeHCaTOp
B LIETIA [IEPEMEHHOI0 TOKa

KaTYIHKa HHIAYKTHBHOCTHU B LCITN
NEPEMECHHOI'O TOKA

3axon OMa 1 IEKTPUUYECKO Lienu
MIEPEMEHHOTO TOKa

MOIHOCTE IEPEMEHHOT0 TOKA.
AMIITUTYJHOE U IEUCTBYIOLIEE 3HAUECHUE
CWJIBI TOKA Y HAIIPSKEHUS

Pe3onaHcC B anekTpruueckon nenu
Pemenune 3amaq

WneanbHeblif TpancdopmaTop.
[TpousBoacTBO, TIepenaya u noTpedieHue
JJIEKTPUYECKON SHEPTUU

DKOJIOTHYEeCKHE PUCKU IIPU TIPOU3BOJICTBE
aneKkTposHeprun. KyabTypa ucnonb3oBaHus
3JIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HU

Pemrenue 3agau
Pemenue 3agau

O0001IeHre U cHCTeMaTU3alus 3HaHUH 110
TeMe "DJeKTpoMarHuTHbIC KojiebaHus"

Mexanndeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

CBolicTBa MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKH 3BYKa

Wudpas3syk u ynerpassyk. [llymoBoe
3arpsiI3HEHUE OKPYIKAIOLIEN Cpelbl



S7

58

59

60

61

62

63

64

65

66

67

68

Pemenue 3agau

DJIEKTpOMarHuTHbIE BOJHBI. M3yueHue
AIEKTPOMArHUTHBIX BOJIH

OHeprus EeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

[ITkana 31€eKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

[TpuHIUIBI paAMOCBS3U U TEIEBUICHHUS.
Paguonokanus. 1eKTpOMarHuTHOE
3arpsi3HEHUE OKpYyXKarolei cpeibl

KonTponbras padora no teme "Konebanus
Y BOJIHBI"

Cgert. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

Pemenue 3amau Ha MMPUMCHCHHUC 3aKOHA
HpHMOHHHCﬁHOFO pacnpoCTpaHCHUs CBETa

Otpaxenue csera. [1nockoe 3epxkaino.
Cdepuueckoe 3epkaino

[Ipenomiienne cBeTa. AGCOMIOTHBIN U
OTHOCHTEJIBbHBIN I0KA3aTelb IIPEIOMIICHUS.
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIl yroa NOJHOTO BHYTPEHHETO
OTpa)KEHUs

Pemenue 3aaa4 Ha MPUMCHCHHUC 3aKOHOB
OTpaXXCHUA U NPCIIOMJICHUA CBCTA

Xop nydei B mpusme. Jlucnepcus cera.
CrnoxxHbll cocTaB Oenoro cBera. L{peT



69

70

71

72

73

74
75
76

77

78
79
80

81

82

83

84
85

86

JInH3bl. @OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJIA JINH3BI

[TocTpoenue n3o0pakeHUH B JIMH3aX M UX
cucTteMax. YBEJIMYECHHE JIMH3bI

Pemenne 3amau Ha nocTpoeHue
M300pakeHUH, MOTYyYaeMbIX C IIOMOIIBIO
JIMH3

I'ma3 xkak onTuyeckas cucTema

Pemenue 3amau. [Ipenensr npuMeHUMOCTH
Te€OMETPHUYECKOMN ONTHUKU

CkopocTb cBETa U METO/IbI €€ U3MEPEHUS
Jlucniepcusi cBeTa
WnTepdepennus ceeta

KorepeHTHHe WCTOYHMKU. Y CIIOBHUS
HaG.HIOIIeHI/ISI MaKCMUMyMOB 1 MUHUMYMOB

Pemrenue 3agau
[TpumeHeHune uHTEpPEpeHIINN
Hudpakuus cBeTa

JudpakimonHas pemérka. YcioBue
HaOJII0ICHNS TIIaBHBIX MAaKCUMYMOB

Pemenue 3agau

HOHepeLIHOCTI) CBCTOBBIX BOJIH.
[Tonspuzanus cBera

Pemenue 3agau
CBeTOBBIC SBJICHHS B IPUPOJIC

O06001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI IO
Teme "Ontuka"



87

88

89

90

91

92

93
94
95
96

97

98

99
100

101

Konrponsnas padora no teme «OnTuka»

['paHuLIbl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHHUKH. 3aKOHBI JIEKTPOIMHAMUKU U
MIPUHIIUIT OTHOCUTEIbHOCTH

ITocTynatel cnenuanbHOM TEOPUU
OTHOCHUTEIILHOCTH

IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJL.
[Tpeo6pazoBanus Jlopenma. YcinoBue
MPUYUHHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHU U
COKpAILlCHHE JIJINHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHULBI

CBs13b MacChI C SHEPTUEH U UMITYJIHCOM
PEASATUBUCTCKOM YaCTULIbI. DHEPTHUS IOKOS

PaBHOBECHOE TEMIOBOE U3ITyUYEHUE

3akoH cMmenienus Buna

I'mmore3a M. Ilimanka o kBaHTax. ®OTOHBI
DHeprus U UMIyJbC POTOHA

®otorddext. Onpiter A. I'. Cronerosa.
3akonsl Gororddexra

VYpaBHenue DiiHmreitHa 11 Gotodddexra.
"Kpacnas rpanuma" ¢potorddexra

JlaBnienue cBera. OnwiTel [1. H. JIeOenena
BonHOBEIE CBOMCTBA YaCTHIT

Bounsl ne bponns. /InuHa BosHbI 1€
Bpoiins u pazmepsl 06J1aCTH TOKAIU3AIHH
JBHKYILIEHCS YaCTULIBI

AN



102
103

104

105
106

107

108

109

110

111

112

113

114

115

KopmyckynsipHO-BOIHOBOM yan3m
Judpaxius 371eKTPOHOB Ha KpHcTaIax
Crnenuduka n3MepeHuii B MUKpOMHUPE.
CooTHol1eHUs1 HEoNpeAeNEHHOCTEN
['eitzendepra

Pemenue rpaduyeckux 3amnay

Pemenne pacu€THbIX 3a1a4

KonrtponbHas padora no temam: "OCHOBBI
CTO", "KoprycKyJspHO-BOJIHOBOU
nyanuzm"

OnbITHI 110 UCCIIEAOBAHNIO CTPOEHUS aTOMA.
[Tnanerapnas Mmozaens aroma Pezepdopra
IToctynater bopa

Bunel criektpoB. CieKTp ypOBHEHN 3HEPTUH
aToMa Bojopoza

CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHUE
cBeTa

Jlazep

Hyxnonnas monens sipa ['eiizen6epra-

WBanenko. 3apsia 1 MacCoBO€ YUCIIO fAJIpa.
3oTomnwl. PagnoakTuBHOCTD

3aKOH paJIMOaKTUBHOrO pacmnajaa. CBolcTBa
WOHU3UPYIOILIETO u3iydeHus. Biausaue
PaIMOAKTUBHOCTHU HA KUBBIE OPTAaHU3MBI.
Jo3umerpus

OHeprus cBA3M HyKJIOHOB B siipe. SnepHble
cuibl. Jledekt Maccol siapa. SAnepHbie
peakmuu. SAneprpie peakTopsl. [IpoGiaemsr



116

117

118

119

120

121

122

123

YIPABIIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTrM4€ECKHE aClEeKThl Pa3BUTHS 1€pHON
SHEPreTHKU

Mertoabl perucTpaiuuy U UCCIEeI0BAHUS
3JeMEHTapHbIX YacTull. DyHaaMeHTalIbHbIE
B3aUMOJCUCTBUSA. baprnoHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mo enu. KBapk-riatooHHast MOJEIb aJpOHOB

®u3uka 3a npeaenamu CTaHAapTHOU
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EMuHCTBO pU3MUecKoil KapTHHBI
Mupa

DTanbl pa3BUTHUS aCTPOHOMUU. 3HAYEHUE
aCTPOHOMUU

[TpruMeHNMOCTH 3aKOHOB (PH3UKH IS
O0OBSCHEHHS IPUPOABI KOCMHUECKHX
00BEKTOB. MeTO bl aCTPOHOMHYECKHUX
HUCCIIEIOBAaHUN

COBpeMeHHI)IG OIITHYCCKHUE TCICCKOIIBI,
PaJMOTENIeCKOITbI, BHEATMOC(EpHAs
aCTPOHOMHUS

Bun 3Bé3anoro neb6a. Co3pesnus, spKue
3Bé3IU>I, IIJTaHEThI, X BUAUMOC IBHKXCHUC
Conneunas cucrema. Connue. ConHeyHas
akTUBHOCTbH. MicTounuk sHepruu ConHa u
3BE3]T

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU.
Juarpamma "crnieKkTpaibHbINA K1acc —



124

125

126

127

128

129

130

131

132

CBETUMOCTE"
3Be3 bl IIaBHOM MOCIEI0BATEILHOCTH

Buytpennee ctpoenue 38é31. COBpeMEeHHbIE
Hpe,Z[CTaBHeHI/ISI 0 HpOI/ICXO)K,Z[GHI/II/I n
spomonuu CoytHIa M 3BE3[. DTambl )KU3HA
3BE3/I

Muneunsiii [1yTe — Hama 'anaxktuka. Tumnst
raJlakTukK. YEpHBIE ABIPBI B A1pax rajJakTHK

Bcenennas. Pacuiupenue Beenennoid. 3akoH
Xab66na. Teopus bombiioro B3psiBa.
PenukToBoe u3nyueHune

MacmrabHas cTpykTtypa Beenennoil.
Meraranaktuka

Hepeménnsie npobiaemMbl aCTPOHOMUU

OU3NYECKUI TPAKTUKYM 10 TEME
"UccaenoBanre MarHUTHOT'O I10JIS
IMOCTOSTHHBIX MarHUTOB' WJIH
"UcciaemoBanune CBOHCTB
¢deppomarnerukos" wnu "HccrnenoBanue
JENUCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue cuibl Amnepa” niu "HM3ydenue
3aBUCHUMOCTH CHJIbI AMIlepa OT CHJIbI TOKa"
nnu "OnpeneneHne MarHUTHOW WHIYKUIUN
Ha OCHOBE U3MepeHUsl cuiibl Ammepa”

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue IBIEHUS



133

134

135

136

137

138

139

3JE€KTPOMArHUTHON MHIYKIWU" WK
"OnpeneneHyre HHAYKIUH BUXPEBOTO
MAarduTHOro 1moJjs"

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue sBIE€HUA CaMOUHIYyKIUN"
i "COopKa MOJIENN SIEKTPOMArHUTHOTO
resepartopa"

OU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue neproaa cCBOOOIHBIX
Kosie0aHUi HUTSHOTO U MPY>KMHHOTO
MasTHUKOB"

OU3NYECKUI TPAKTUKYM 10 TEME
"[IpeobpazoBaHue YHEPTUHU B IPYKUHHOM
MasiTHUKe"

@u3HYECKU NPAKTUKYM 110 TEME
"MccnegoBanue nepeMEHHOr0 TOKa Yepes
IIOCJIEIOBATENIEHO COCIMHEHHBIE
KOHJICHCATOP, KaTyHIKy U Pe3UCTOp" Uin
"UccnenoBanue paboThl HICTOUHUKOB CBETA
B LIETIH IEPEMEHHOI0 TOKa"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3yuyeHue mapameTpoB 3ByKOBOW BOJIHBI"

@u3HUECKU IPAKTUKYM 110 TEME
"U3mepenune mokasarens npeaoMICHUs
crekna" wim "[lorydenne n3o0paxxeHus B
CHUCTEME U3 IIOCKOTO 3€pKajia U JTUH3BI"
@u3HUECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BELIECTBa (Ha mpUMepe



140

141

142

143

144

145

xKuakux nuH3)" unu "M3mepenue
(OKYCHOTO PacCTOSTHUS PACCEUBAIOIITNX
uH3"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, nHTEphHepeHIINH
U moJisipu3anuu ceera'

OU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHue UMIyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue nocrosinHou [limanka Ha
OocHOBe uccnenoBanus porodrddexra" nnm
"UccnenoBanue 3aBUCUMOCTH CHITBI TOKA
Yyepe3 CBETOAMO/] OT HaIpsKeHus"

DU3NYECKUN TPAKTUKYM 10 TEME
"HccnegoBaHue CekTpa pa3pekeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEpPEHUE
noctosinHoi Punbepra"

OU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (OHA C
UCIOJIb30BaHUEM J03UMETpa" WiH
"N3yueHue normouieHus: 6eTa-4acTuil
aIfoMUHNIEM"

OU3NYECKUI TPAKTUKYM 10 TEME
"HaOmronenus 38€30H0T0 HeOA
HEBOOPY>KEHHBIM TJIa30M C UCTIOJIB30BAaHUEM
KOMITBIOTEPHBIX MPUIOKESHUH TS



146

147

148

149

150

151

152

OTIpeIeTICHUS TIOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moyiapus u sipkue
3BE3 61" miu "HaOuroieHus B TEJIECKOIT
JIyHBI, TU1aHET, TYMAHHOCTEN U 3BE3THBIX
cKorieHui"

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI.
Pousb pu3uku u actpoHOMUY B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COIMAIBHON M ATHYECKOM cdhepax
NEeSATeIIbHOCTH YeJIOBEKa

O06o0uieHne 1 cucTeMaTu3aIys 3HaHuH.
Posnb 1 MecTo (PU3HUKHU U aCTPOHOMUH B
COBPEMEHHOU HAYYHOU KapTUHE MUPA

O06o011ieHne 1 cucTeMaTu3alus 3HaHuH.
Ponbs ¢pusuydeckoii Teopun B GOpMUPOBAHUN
NPEJCTaBICHUN O (PU3NIECKON KapTUHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHUpPA B
00IIEeM PsITy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEICTABICHUN O IPUPOAE

O0001enne U cUCTEMAaTH3aIMs 3SHAHUH 110
TeMe "Kunematnka"

O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUH 110
TeMe "Kunematnka"

O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUI 110
teme "JIluHamuka"

O0001enne ¥ cUCTEMAaTH3aIMs 3SHAHUH 110
teMe "CraTtuka TBEpAoro rena”



153

154

155

156

157

158

159

160

161

162

163

O06o0mIeHne 1 cucTeMaTu3aus 3HaHUH| 110
TeMe "3aKOHbI COXpaHEHHsI B MEXaHUKeE"

O06o011IeHne U cucTeMaTu3alys 3HaHUH 10
TeMe "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

O000111eHME ¥ CUCTEMATHU3AaIMs 3HAaHUH 110
teme "TepmonnHamuka. TernaoBbie
MaIIuHe"

O06o0muIeHne 1 cucTeMaTU3aIus 3HaHUH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3oBble epexobl"

O00011IeHE U cUCTEMATHU3AIMs] 3HAHUH 110
TeMe "DieKTpudeckoe noie"

O06o01ieHne U cucTeMaTu3alys 3HaHUH 10
teme "[10CTOSIHHBIN 3JEKTPUYECKUd TOK"

O06o0muIeHne 1 cucTeMaTU3aIus 3HAaHUH 110
teMe "Toku B pa3nnyHbIX cpeaax”

O00011IeHE ¥ cUCTEMAaTU3alUs 3HAHUI IO
TeMme "Marautaoe noie"

PeseprubIil ypok. O600meHNE 1
CHCTEMAaTH3aIUs 3HAHUH 110 TEME
"DeKTpOMarHuTHas UHIYKLIHS"

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTH3alus 3HAHUH 110 TEME
"Mexanuueckue koneOaHus"
PesepBHelit ypok. O6o0IeHHE 1
CUCTEMAaTH3aIHs 3HAHUIA 110 TeMe
"DIIeKTPOMAarHUTHBIE KOJIeOaHus"



164

165

166

167

168

169

170

PezepHblil ypok. O0001eHne 1
cucTeMaTH3alus 3HaHUH 10 TemMe
"MexaHuuYecKue U 3JIEKTPOMarHUTHbBIE
BOJIHBI"

PezepHblil ypok. O0o0mIeHNE U

cucreMaru3alug 3Hanuii mo teme "Onruka’

PeseprHbIil ypok. O600mIeHNE 1
cucTeMaTtu3anus 3Hagui mo treMe "OCHOBEI
cTO"

PesepBubIil ypok. O60011eHIE 1
cucreMarmu3anus 3HAHUHU II0 TEME
"KopnyckyasipHO-BOJTHOBOM Ayanu3m"

PesepBHelit ypok. O0o0IeHHE 1
cucTeMaTu3alms 3Hanui mo teme "dusuka
aroma"

PezepHblil ypok. O0o01IeHNE U
cucTeMaTu3alisg 3Hanui mo reme "duszmka
aTOMHOTO sI/Ipa U AJIEMEHTapHbIX YyacTull”

PeseprubIil ypok. O6001IeHNE 1

cucTeMaTH3alus 3HaHUH 1o Teme
"OnemeHThl acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

170
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» ®usuka, 10 kinace/ Mskumes I'.51., byxosues b.b., Corckuiit H.H. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61mecTBo «3narenbcTBo
«IIpocBemenue»

» ®dusuka, 11 kirace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTeabCcTBO

«IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI JJISI YUUTEJISA
[Toypounsie pazpadotku. 10 ki." u "®usuka. [loypounsie pazpadoTku. 11 kmacc"

aBtropa IO.A. Cayposa

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://phys-oge.sdamgia.ru/

https://phys-ege.sdamgia.ru/

http://class-fizika.ru/7-klass/cl7pd.html
https://www.vascak.cz/physicsanimations.php?l=ru

https://phet.colorado.edu/
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