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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha YypoBHE cpeAaHero oOmero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IOJOXEHHUW M TpPeOOBaHUM K pe3yibTaTaM OCBOEHUS
OCHOBHOW 00Opa3oBarenpHON mnporpammsl, npenacraBieHHbix B @I'OC COO, a
Takke ¢ ydéroMm ¢enepaibHON pabodeil mporpaMmbl BocnuTanusi u Kouuenuu
npenojaBanus yueobnoro npeamera «dusuka» B 00pa3oBaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®deneparnuu,  pealu3yOIMMUX  OCHOBHbIE  00pa3oBaTelbHbIC
IPOrPaMMBI.

[Tporpamma 1o ¢usuke onpeaenseT 00s3aTeNIbHOE IPEIMETHOE COACpKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHUS TEM U Pa3fIesioB
y4eOHOro mpeaMera ¢ y4€TOM MEXNPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYarolIuXcs.
[Iporpamma 1no ¢usuke Aa€r NOpeaCTaBICHUE O LENAX, COAEpPNKAHUM, OOIen
cTpareruu OOy4yeHHUs, BOCHHUTAHHUA M PA3BUTHUS OOYYAIOIIMXCS CpeICTBaMU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (Qui3nku yriyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3aJ1a4yd MPO(PECCUOHATILHON OpPHEHTALIMHM, HAIIPABJIEHO HAa CO3JaHUE YCIOBHM IS
NPOSIBICHUS] CBOMX HWHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOAOJKEHUS 00pa3oBaHHs B
opraHuzanusx Mnpo(ecCHOHaNBbHOrO O00pa30BaHUsS IO PA3JIUYHBIM  (PUUKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATBbHOCTSIM.

B mporpamme mno ¢Qusmke omnpenensioTcs IUIAHUPYEMBIE pEe3yNbTaTh
OCBOEHHUS Kypca (PU3MKH Ha YpOBHE CpeaHEro olmiero oopa3oBaHus: TMIYHOCTHBIC,
MeTarnpeJMeTHbIe, TNpeaMeTHble (Ha  yrayoménHom  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaloluXcs, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cpenHero obmero oOpa3oBaHUs Ha
yriayOnEHHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBINA MOIXO/I.

[Iporpamma 1o pu3rke BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaTbl OCBOCHMS Kypca (U3MKM Ha yriayOJéHHOM
YPOBHE, B TOM YHKCJIE MPEAMETHBIE PE3YJIbTATHI IO rojiaM 00y4eHUSs;

conmepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHHs.

[Iporpamma 1o Qu3uke HMEEeT NPHUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTEIAMU (DU3UKHU JUIsI COCTABIICHUS CBOUX Pab0OYHX MPOrpamM.

[TporpamMma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUHUTENECH U
NPEIOCTaBIsAECT BO3MOXXHOCTU JJISi peaju3alil Pa3iNYHbIX METOJUYECKHX
HOJIXOJOB K NpernojaBaHui0 (U3UKK Ha YriyOJEHHOM YypOBHE MpPHU YCIOBUHU
coXpaHeHus 00s13aTeIbHOM YacTu coiepKaHus Kypca.



dusznka Kak Hayka O Haumbojee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYMAs B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJaJ B CUCTEMY
3HaHUU 00 okpysxarouieM Mupe. LLIkonbHbIN Kype (pU3NKu — cucTeMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IIOCKOJIbKY (PU3MYECKUE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB U SIBIICHHM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
¢dbusmueckoit reorpadueir u actpoHommen. Vcmonap30BaHME W AKTUBHOE
npUMeHeHHne (U3NYECKUX 3HAHMM ONpENeNUIo Xapakrep U OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEpPreTMKH, TPAHCHIOPTa, OCBOCHMUS
KOCMOCa, MOJIYYeHHs] HOBBIX MAaTe€pUajoB C 3aJaHHBIMU cBoicTBamu. M3yueHue
¢u3MKH BHOCHUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHUI NMPUMEHSATh Hay4YHBIN
METO/]I IO3HAHUS [IPH BBIITOJIHEHUU UMH Y4€OHBIX UCCIICJOBAHUM.

B ocHOBY Kkypca (pu3uKku Ha ypoBHE CpeiHEro o0Lero oopa3oBaHmsl MONIO0KEH
pAI UAeH, KOTOpble MOXKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SBISETCS JIOTMYECKHU
3aBepUIEHHBIM, OH COAEPXKHUT MaTepHal U3 BCEX pa3/ieioB (DU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuasl Kypca (U3UMKH
o0beMHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoea cymanumapusayuu. EE peamusanus NPeIosaracT HCIOJIb30BAHKE
TYMAHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3ukn Cc pa3BuTMEM OOLIECTBA, a Takke C MHPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢busuku yriy6aEHHOTO ypOBHS
IIpeAIonaraeT 3HakOMCTBO € IIMPOKMM KPYIOM TEXHUYECKUX M TEXHOJOTHMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOoHOB. IIpum sTOM paccmarpuBarorcs Ha
YPOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUS DIIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke 0O0CYKIeHUs
npo6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHue coJepKaHus MPOrpaMMbl 1O (PU3UKE AOKHO OBITH IOCTPOEHO Ha
IPUHLIMIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusnku peanusanus 3THUX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCMOJIb30BAHUM CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieicTByromero Qakropa ydebOHoro mpouecca. s yrayOnaéHHOrO
YPOBHS — D3TO CHCTEMA CaMOCTOSITEJIBHOIO YYEHMYECKOIO0 3SKCIEPHUMEHTA,



BKJIIOYAIOUIETO (DpOHTAJIbHBIE YYCHHMYECKHE OMBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaia, JabopaTopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzauuud (QU3MYECKOro NpakTUKymMa. B mepBoMm ciiydae
IPaKTUKYM HpoBoAUTCS J1u00 B KoHue 10 m 11 kmaccoB, 1MbO mocse nepBoro u
BTOPOr0 TOJYTOJUH B KaXIOM M3 3THX KiaccoB. Bropoil cmocod — 310
UHTErpamnus paboT MpakTUKyMa B CHUCTEMY JaO0OpaTOpHBIX padoT, KOTOpHIE
IpOBOJASATCS B Ipolecce u3ydeHus paszzaena (temsl). IIpu sTom mon paboramu
IPAaKTUKyMa IIOHUMAETCsl CaMOCTOSATEIbHOE MCCIIEN0BAaHUE, KOTOPOE IPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOMIAroBOil HHCTPYKITHH.

B nporpamme mo (¢usuke cucTeMa YYEHHYECKOTO OSKCIEPUMEHTA,
7ab0paTOpHBIX pabOT W MPaKTUKyMa MPEACTaBIICHA €IWHBIM mepedyHeM. Brioop
TEMATUKU I 3TUX BHUJIOB YUYEHHYECKUX MPAKTUYECKUX pabOT OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpOLEcca UCXOASl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAHUPOBAHUSI W OCHalleHus KaOuHera Qusuku. [lpu stom obecneunBaercs
OBJIaJiIcHUE OOYYaIOUUMUCS YMEHUSMU TPOBOJUTH TPAMBIE U KOCBEHHbBIC
U3MEPEHMsI, UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHME YAENSETCS PEUMICHUIO PACYETHBIX M KAa4eCTBEHHBIX
3amad. [lpu 3TOM 1711 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJJaHHOW W HESIBHO 3aJaHHOW (PU3MYECKOW MOEINbIO, MO3BOJISIONINE TPUMEHATD
U3yYEHHbIE 3aKOHBbl M 3aKOHOMEPHOCTH KakK W3 OJHOIO paszzeiia Kypca, Tak U
UHTETPUPYs IPUMEHEHUE 3HAHUN U3 pa3HbIX pa3jesioB. [[1s KaueCTBEHHBIX 3ajay
NPUOPUTETOM SIBISIOTCA 3aJaHuWsi Ha OOBACHEHHWE/TIpelcKa3aHhe MPOTEKaHUs
(u3HYECKUX SBJICHUN U MPOLECCOB B OKPYXAIOLIEH KU3HH, TpeOyroume BbiOopa
(duzryeckoil MoAeNnu ISl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k maTepualibHO-
TEXHUYECKOMY O0O€CIeUeHHI0 Y4YeOHOro mpouecca Kypc (U3MKH YIriyOJa&éHHOTro
YPOBHS Ha YPOBHE CcpeHero o01iero 00pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHeta. B kabuHere (QU3MKH JOMHKHO OBITH HEOOXOJUMOE
nabopaTtopHoe 00OpYy/IOBaHUE JJIsi BBIMNOJHEHMS] YKa3aHHBIX B Iporpamme Io
(u3MKe YYEHUYECKHX OIIBITOB, Ja0OpaTOpHBIX pabdOT U paboT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0OBaHHE.

JlemoHCTpanimoHHOe 00OopyaoBaHue (opmMupyercss B COOTBETCTBUU C
OPUHLKAIIOM MHHUMAJbHOM JIOCTATOYHOCTH M OOECHeunBaeT IMOCTAHOBKY
NEPEYUCIIEHHbIX B IporpamMme 10 (PU3MKE KIIOYEBBIX JIEMOHCTpAlUil s
UCCIIEIOBAHMSI  U3yYaeMbIX SIBIEHMH M  IPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe o0OOpyAOBaHWE ISl YYEHHYECKHX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMaTHYECKHMX KOMILIEKTOB M oOecrednBaeTcsi B pacuére



OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcs. TeMaTHudecKhe KOMIUICKTHI
Ja00paTopHOTO OOOPYIOBAHUS JOKHBI OBITh TOCTPOSHBI HA KOMILUICKCHOM
WCIIOJIb30BaHUY AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIEC IIU(POBBIX J1aOOpaTOPHUIA.

OCHOBHBIMHM LIEJIAIMU U3yU€HHUs (PU3UKH B 001IEM 00pa30BaHUU SBIISIOTCS:

dbopMHupoOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaromuXxcsi K HAydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHupoBaHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHrUe YMEHUN OOBSCHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3NUECKUX
3HAHWHA W HAYYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pONMM (PU3UKU I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cepax Oymymiei
npoecCHOHaNBLHON  ACATEIBHOCTH, CBSI3aHHBIX C (U3UKOW, IOATOTOBKA K
TanbHEHIIEeMy 00YUYEHUIO B 5TOM HalPaBJICHHH.

JlocTmkeHne ATUX Telield 00ecTieunBacTCsl PelIeHUEeM CISAYIOIMNX 3a1ad B
nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro o0Iero oopa3oBaHus:

PUOOPETEHUE CUCTEMBI 3HAHUM 00 0OMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSIpHYI  (Qu3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY W DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUSA JJI1 O0BICHEHHUS
bu3nueckux SIBICHUN B MPUPOJE U JUIS MPUHATHS TPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHHMsI pa3IW4YHBIX 3a7ad C SBHO 3aJIaHHOMN
bu3rYecKoil MOJENBI0, 3a/ad, MOJAPAa3yMEBAIOIINX CAMOCTOSTEIHHOE CO3JaHUE
dbu3nyueckoil MOJENH, aaeKBaTHOW YCJIOBHSM 3aJladyd, B TOM 4YHCIE 3aJa4
WH)KEHEPHOT'O XapaKTepa,

NMOHMMaHUuEe (U3NYECKUX OCHOB M TIPUHIIMIIOB JEHCTBHS TEXHUYECKHUX
YCTPOKNCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUSA Ha OKPYXKAIOIIYIO CPEIY;

OBJIAJICHUEC METOJaMU CaMOCTOSITEIPHOTO TUIAHUPOBAHMSI W TPOBEACHUS
bu3MUeCKuX OKCINEPUMEHTOB, aHalIW3a W HMHTEpPIpEeTanuu  uH(opMmaiuu,
OTIPEICJICHHS JOCTOBEPHOCTH MOJYYCHHOTO PE3yiIbTaTa;

CO37IaHUE YCJOBUH IJIsi Pa3BUTHS yYMEHHUH MPOEKTHO-UCCIIEIOBATEILCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pasBuTHE WHTEpeca K chepam mpodhecCHOHATHHOU ACITEIBPHOCTH, CBI3aHHON
¢ GU3HKOIA.

B coorBerctBun ¢ tpeboBanmsimu DPI'OC COO yriyOn€HHBIH YpPOBEHB
u3ydyeHus: yueOHoro mnpeamera «®Dus3uka» Ha YpPOBHE CpeJHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OO0y4alolUMHUCS, [UIAHUPYIOIIMMHU POJOJIKEHUE
00pa30BaHMsI 10 CIEIHATBLHOCTAM (PU3UKO-TEXHHYECKOTO PO,

Ha u3yuenne duszuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus oTBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJacT BBIOOP
poBeneHHusT JTa0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJbHBIX
0COOCHHOCTEH 00yYarOIIMXCS.



COJEPXAHME OBYUYEHUA
10 KVIACC

Paznen 1. Hayunblid MeTOJ MO3HAHUS MPUPOABI.

®duszuka — pyHIaMeHTanbHas HayKa o npupoje. Hayunsiil MeTo/] mo3HaHus u
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBIICHUM.

DOKCIIEpUMEHT M TEOpHUs B Mpolecce IMOo3HaHus npupoiabl. Habmronenue u
IKCIIEPUMEHT B (hU3HKE.

CrocoObl m3MepeHust (U3MUECKUX BEJIMYMH (AaHAJOroBble U LU(POBBIC
U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHuit  (pu3myeckux BenuuuH  (abCoNOTHAs U
OTHOCHUTEJIbHAS).

MopenvupoBanue (pU3NYECKUX SBJICHUA U MPOIIECCOB (MaTepuaibHas TOYKA,
abCoOIOTHO TBEPAOE TENO, HAealibHas >KUAKOCTb, HJACANbHBIA Ta3, TOYEUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, rpaHULbl €ro npuMeHuMoctu. dusnueckas
TEeOpHsl.

Pons u Mecto ¢usuku B (HOPMUPOBAHMHM COBPEMEHHOW HAyYHOM KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

N3mepenre cuwibl TOKa W HANPSDKEHUST B IEMU MOCTOSHHOTO TOKa MU
MTOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHLHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudppoBoi nabopatopueit o ¢usuke. [Ipumepsl u3mepeHus
(bu3MYEeCKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKECHMUS.
Cucrema otcuéra.

[Ipsimasi m oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKHU, €r0 NPOEKIMM Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTE€pUaIbHOW TOUYKH, UX MPOEKUMU HA OCH CUCTEMbI KOOpPIHMHAT.
CnoxxeHue rnepeMeIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSAMOJIMHEUHOE JBUKEHNE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUaIbHOM TOUYKU OT BPEMEHU U HX
rpaduKy.

CBoOonHoe majeHue. YckopeHue cBoOOAHOro maieHus. JIBukeHue Tena,
OpOIIEHHOT0 TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHUSI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TpaduKH.



KpuBosnmHenHoe  nBwKeHue. J[BuKEeHHE  MaTepUallbHOW  TOYKH IO
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. [lepuon m yactora oOpaieHus.
[lenTpocTpemuTeabHoe (HOPMaAJIbHOE), KacaTelbHOE (TAHT€HLIUAIBLHOE) U TMOJHOE
YCKOpPEHHUE MaTepUaIbHOU TOUKH.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHL: CIIUIOMETD,
JIBWKECHUE CHApsAIOB, LENHbIC, IIECTEpEHUYATBIE W pPEMEHHBIE INIEpPEeaayH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopenbs cucTteMbl OTCUETA, MILTIOCTPALUSA KMHEMATHUYECKUX XAPAKTEPUCTUK
JIBUKEHUS.

CriocoObI CCIIeTIOBaHUS IBUKEHU.

Mnmroctpanys npenesbHoro nepexoa U U3MEpeHne MTrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€e U B pa3pEKEHHOM ITPOCTPAHCTBE.

Habntonenue nBukeHus Tena, OpPOIIEHHOrO MOJ YIJOM K TOPHU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHHUH 10 OKPYKHOCTH.

[IpeobpazoBaHuEe yrIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TIyTEW, TPACKTOPUUA, CKOPOCTEH IBHXKEHHUSI OIHOTO U TOTO K€
TeJIa B pa3HBIX CUCTEMAaX OTCUYETa.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepenne yCcKOpeHus IPU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBUKECHUH
110 HAKJIOHHOM ITIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBH)KCHUU.

WU3mepenne  yckOopeHUss ~ CBOOOJHOTO  mHafeHUs  (PEKOMEHJI0BAaHO
UCTIOJIb30BaHuE MUPPOBOI Taboparopun).

W3yuyenue nBWXEHHS Tena, OpOIIEHHOTOo Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O MPSIMOM NPONOPUHUOHAIBHOW 3aBUCUMOCTH MEXKIY JAIbHOCTBIO
IOJIETA M HAYAJIbHOM CKOPOCTHIO TENA.

N3yueHre IBHKEHHMS Tella IO OKPYKHOCTHM C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH NepuoAa oOpallleHuss KOHUYECKOTO MasiTHUKA
OT €r0 NapaMeTpOB.

Tema 2. lunamuxa.



IlepBoiii 3akoH HprotoHa. HMuepumanbHbie cuctemsl orcyéra. [IpmHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuuanpHble cUcTEMbl OTCUETA (OINpEAEIICHUE,
IPUMEPHI).

Macca Tena. Cuna. [IpuHIun cynepno3unuu Cull.

Bropoii 3akoH HproTOHA 111 MaTepUaIbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUANIBHBIX TOYEK.

3aKOH BCEMHMPHOI'O TANOTEHUS. OKBHUBAJIECHTHOCTb TIPaBUTALMOHHON U
WHEPTHON MaccChl.

Cuna TsXKecTu. 3aBUCUMOCTh YCKOPEHHsSI CBOOOJHOTO MAaJCHHS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpapuueckod MmupoThl. J[BrKeHue
HeOECHBIX TeJ U UX cyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxyiierocs c
YCKOpPEHHEM.

Cuna tpenusi. Cyxoe tpenue. Cuia TpEeHUS CKOJBXKEHUS M CUJIA TPEHUA
nokos. Koadduuument tpenus. Cuna CONpOTHBICHHS MpPH [BWKEHUU Tela B
KUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JBUKECHMUS.

Hasnenue. I'mapocratuueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IMOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue aBuKEeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAaX
OTCYETA.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WIM IMIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIUATIbHON CUCTEMBI OTCYETA.

CpaBHeHUME  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K Tely CHI C
IIPOU3BEJACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B HMHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHMKAIOIIMX B PE3YJIbTATE B3aUMOJACHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

W3mepenne paBHOJEHCTBYIOMIEH CHJI TP JABMKCHUM OpyCKa MO HAKIOHHOMN
IJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUs Opycka IO
HAKJIOHHOM IIJTIOCKOCTH HA 33JaHHOE PACCTOSTHHUE OT €ro MAcChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pa3iie, OT uX JaedopMarnuu.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JErkuii OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIUYHMHE YIJIOBOro KoddduiueHta
3aBUCUMOCTH Frp(N).

HccnenoBanne nBMkeHUs OpycKa MO HAKIOHHOW TJIOCKOCTH C MEPEMEHHBIM
K02(ppULIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS IPy3a HA BAIly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHOe Teno. IlocTtymarenbHOEe W BpalIaTelIbHOE JIBIKCHHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OcCH BpamieHus. [liedo cuibl.
CrnoxxeHue cujl, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHnueckre yCTPOMCTBA M TEXHOJIOTHMYECKHE MPOLECCHl: KPOHIITEHH,
CTPOMTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIHUU.

Jemoncmpayuu.

YcnoBusi paBHOBECHS.

Bunpe! paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne yCIIOBHM paBHOBECHS TBEPAOTO Tea, HMEIOLIErO0 OCh
BpAILICHUS.

KoHcTpynpoBaHne KPOHIITEWHOB U pACYET CHII yIPYTOCTH.

N3ydyeHne ycTOMYMBOCTH TBEPIOIO TEJA, UMEIOLIErO IJIOMIAaAb OIIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMnynbc MaTepuaibHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX ToueK. LleHTp mMacc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUHN LIEHTPA Macc.

NMnynbC CHITBI M U3MEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXEHNE.

MoMeHT umIyiabca MarepuanbHOM TOuku. IIpencraBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PaGota cunpl HA MalioM W Ha KOHEYHOM TiepemernneHuu. | paduueckoe
peICcTaBlIeHne PadOThHI CHIIBI.

MomHOCTb CHUIIBL.

Kunernueckass sHeprusi MarepuaibHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPIUU MAaTEPUAIIBHON TOUYKH.



[loTeHnManbHBIE W HENOTECHUMAJIBHBbIE CWIBL. lloTeHUManbpHas »HeEprus.
[ToTenmnmanbHas sHEprus ynpyro nedopmMupoBaHHOM NpyKuHbL. [loTeHmanpHas
DHEpPrus Tela B OJAHOPOJHOM TIpaBUTAlMOHHOM mose. [loTeHnumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJIHOPOJHOTO Iiapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKasi CKOPOCTb. TpeThsi KOCMHYECKast CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHUANBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
DHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHHsI MEXaHUYECKOW IHEPTUH.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenne bepHymu i UACAIbHOM XKUAKOCTM KaK CJIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKON YHEPTHH.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEp, MNPYKUHHBIM NHCTOJNET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

M3MmepeHre MOITHOCTH CHJIBI.

M3MeHeHune 3Hepruu Tella Mpu COBEPIIEHUU PabOTHI.

B3auMmHbIe IIpeBpalieHus] KUHETUYECKOM W NOTEHLMAIBbHOW DHEPIUi IIpU
JNEUCTBUU HA TEJO CUJIBI TSHYKECTH M CWIIBI yIIPYTOCTH.

CoxpaHeHHe SHEPruH Npu CBOOOIHOM Ma/IeHUU.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenne nMimyJsibea Teia o TOpMO3HOMY IYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOWISI U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE N3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHIIBIL.

HccnenoBanye COXpaHEHMsI UMITYJIbCA IIPU YIIPYTOM B3aUMOICHCTBHH.

M3mepenne KHHETUYECKOM SHEPTUH TEJIa 110 TOPMO3HOMY IYTH.

CpaBHEHHE W3MEHEHUS! OTCHIMAILHON 3HEPTUU NPYKUHBI ¢ PaOOTOM CHJIBI
TPEHUS.

Omnpenenenne pabOThl CUIIBI TPEHHUS IPHU JBWKEHUHU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznes 3. MouiekyasipHas pu3uKa 1 TEPMOJAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHbBIE TOJOXKEHUSI MOJIEKyIsipHO-KMHeTnueckoi Teopun (MKT), wux
onbITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBHXKeHHE. XapakTep
JNBWKEHUS M B3aUMOJCHCTBUS YAaCTHI[ BeElleCTBA. MoJenu CTpOEHHs TIa3oB,
KUIKOCTEH M TBEPABIX TN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pasmepsl Mosekyn (aromoB). KosmuecTBo BemiecTsa.
[ToctostnHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3Mmepenms. I[llkama
temneparyp Llenbcus.

Mopenbs HeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YACTHULBI
rasza JIBH>KYTCSl XaOTHYECKHU M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccsl B
UJeaIbHOM Tra3e C I[OCTOSIHHbIM KOJMYECTBOM BeulecTBa. ['paduueckoe
IIPEICTaBIIEHUE U30IPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3b  MeEXIy JaBIE€HUEM M  CpedHEd  KUHETUYECKOW  HBHeprueu
IIOCTYIATEJIbHOTO TEIUIOBOTO JIBJKEHHSI MOJIEKYJl HMJI€AJBHOTO ras3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HI€aTIbHOTO T'a3a).

CBs13b a0COJIIOTHON TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEHEM
KMHETUYECKOW DHEPrUueH MOCTyNaTEIbHOIO TEIUIOBOIO IBMKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, Moy4yeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mopenu 1BUKEHNs YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peajibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddys3ust sxuakocTei.

Mogens onbita HlTepHa.

[IpuTsykeHne MOJIEKY!I.

Mopenu KpuCTaIIn4ECKUX PEETOK.

Habmronenue u ncciaeioBaHUuE U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne 1mporecca YCTaHOBIIEHMS TEIUIOBOTO PABHOBECUS IIPH
TEIII000MEHE MEXKTY TOpSYEil U XOJIOAHOU BOJOM.

N3yyeHne H30TEpMUYECKOrO mpouecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1ndpoBoii 1abopaTopun).

N3yyeHue n30X0pHOro mnporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMHUYECKON cUCTEeMbl. BHelHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHUYECKON CHUCTEMBI KaK CPEIHHME 3HAYCHHs BEJIWYUH, ONMMCBHIBAIOIIMX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepMmoanHamukud. CamMoONpou3BOJIbHAS — pellaKcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopgens uaeanbHOro ra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHHIA:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaK€HUE JIsI BHYTPEHHEH SHEPTHM.
VYcnoBrsi NPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHUEHTPALHs YaCTHUIl, BBICOKHE
TEMIIEPATYphl. BeIpakeHue [uisi BHYTPEHHEW dHEPTUU OJHOATOMHOTO MIEAIbHOIO
rasa.

KBa3zucraTnyeckre u HECTaTUYECKUE MTPOLIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienue paboTel 1o rpaguky
npouecca Ha pV-auarpaMmme.

Teronepenaya  kak  cmoco0  W3MEHEHWsS  BHYTPEHHEW  DHEPruu
TEPMOAMHAMMYECKON  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KonmnuectBo Ttemnorel. Tenno€éMkocTh Tena. YaelbHas W MOJISIpHas
TEINIOEMKOCTH BENIECTBA. YpaBHeHue Maliepa. YjaenbHas TeEIIoTa CropaHus
tornuBa. Pacuér konuuecTBa TemuoThl mnpu Teruonepenade. I[lonstue 00
ananabaTHOM Tpolecce.

[lepBblli 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAs osHeprus. KomnnuecTtso
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUs BHYTPEHHEH  HHEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMHMKH JUIsI PAaBHOBECHBIX IIPOLIECCOB: YEpe3
3aJIJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJUT
eAMHCTBEHHAs aguadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akoH TEpMOAMHAMUKH JUII  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOKHO IIE€peaTh TEIIOTY OT O0jiee XO0JIOAHOro Teia K 0osiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MPOIIECCOB.

[Tpuniumnsl gercTBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. [ukn Kapno.

DKOJOTHYECKHUE ACIIEKThl MCIIOJIb30BAHUS TEILUIOBBIX JBUraTeieu. TermioBoe
3arpA3HEHHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckre yCTpOWCTBA U TEXHOJOTMYECKHE IPOLIECCHI: XOJOAUIbHUK,
KOHJUIMOHEp, AMU3EIbHBIA W KapOIOpPAaTOpHBIA JBUTraTeNd, HapoBas TypOuHa,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3aUUs «TEIUIOBBIX» OTXOJOB C
MCII0JIb30BAaHUEM TEIJIOBOIO HACOCA, YTUIM3alUsd OMOOPraHUYECKOT0 TOIIUBA IS
BBIPA0OTKH «TEIJIOBOM» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3menenune Temneparypsl pu aainadaTuyeckoM pacIlIupeHun.

Bo3nymnoe orauso.

CpaBHEHHE yACIBHBIX TEINIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne aaunabaTHOro mpoiiecca.

KoMmnbroTepHble MOJIENH TEIJIOBBIX IBUTATEINIECH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

N3Mepenue yaenbHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne aaunabaTHOro mpoiiecca.

N3yueHre B3aMMOCBSA3M JHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPhl KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnivie cocmoanusa eeuyecmea. Daszoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue W kuneHue. Y eiabHas
TEIJI0Ta MapooOpa3zoBaHUsI.

HacellieHHble W HEHAcChIIIEHHbIE mapbl. KauecTBeHHas 3aBUCHMOCTD
MJIOTHOCTH M JAaBJIEHHUS HACBIIICHHOTO Tapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BhEMa HACKHIIMIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT JaBICHUS
B KUJIKOCTH.

BnaxxnocTs Bo3yxa. AGCONIOTHASI U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrainmuyeckue u amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctauioB. [lmaBneHne W Kpucrtainmuzauus. YJielibHasg TEIJIOTa IUIABJICHUS.
CyOnumarnus.

Jedbopmanmu TBEpOTO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacmiupeHue XKUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacmmpenrue. AHTaApMOHH3M TETUIOBBIX KOJICOAHW YaCTHI] BEMIECTBA KaK IPUYUHA
TEIJIOBOTI'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrUn B Pa30BbIX MMEPEXOIaX.

VYpaBHeHue TeroBoro danaHca.

[ToBepxHocTHOE HaTsKeHHE. KoA(DPUIIMEHT NOBEPXHOCTHOTO HATSXKECHHUS.
Kanumnsipusie siBiienusi. J{aBieHue noj1 MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opwmyna Jlannaca.

TexHuyeckre yCTpOWCTBA U TEXHOJOTMYECKHE TIPOLIECCHL:  KUIKHUE
KPUCTAJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TemnnoBoe pacmnpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHM>KE€HHOM JIaBJIEHUU.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanunnsipHsie siBIeHUS.

Moenn HeHBIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MEpEHHUs BIIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILECTBA.

Buasl nepopmarmii.

Habnronenue maneix nedopmariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEM.

N3mMepenue yaenpHON TEIUIOThI IUIABICHUS JIbAA.

M3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIAKHOCTH BO3JyXa M OILIEHKa MaccChl MapoB B
IIOMELIECHUH.

N3mepenne kodppuimenta NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune moaynst FOHra.

HccnenoBanne 3aBUCMMOCTH jAeQopMaiiii  pPe3UHOBOrO  oOpasma ot
IIPUIIOKEHHOU K HEMY CHJIBI.

Paznen 4. JaekTpoguHaMuKa.

Tema 1. Inekmpuueckoe none.

OnekTpu3aums Ten U €€ MpOSABICHUS. JJEKTpuueckuid 3apsa. [IBa Bupaa
DIEKTPUYECKUX 3apsAaoB. [IpoBOAHMKM, IHIIEKTPUKA W IOJYyIPOBOJIHMKH.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS 3JIEKTPHUYECKOTrO
3apsija.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysioHa.

DiekTpruueckoe noje. Ero nemcTeue Ha 3JIeKTPUUYECKUE 3apsiJibl.

Hampsok€aHocth  anekTpuueckoro  moisis.  [IpoOueiii  3apsa. Jluaum
HANPsHKEHHOCTH 3JIEKTPUUECKOro NoJisl. OHOPOAHOE ANEKTPUUECKOE T0JIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHIMANIOB H
HanpspbkeHue. [loTeHnumanpHas dSHeprus 3apsia B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN AneKTpOCTaTUYECKOro noJiA. CBA3b HANPSKEHHOCTH IIOJISA U PA3HOCTH
NOTEHIMAIOB JUISL AJIEKTPOCTAaTUYECKOro TMojis (Kak OJHOPOJHOrO, TaK U
HEOJIHOPOJIHOTO).

[IpyHIMN CyNEpIO3ULUN SIEKTPUUECKUX TIOJIEH.

[lone Toueunoro 3apsna. Ilose paBHOMepHO 3apsbkeHHOUM cdepnl. [lone
pPaBHOMEPHO 3apsHKEHHOTO 1Mo 00bEéMy mapa. [lome paBHOMEpHO 3apsKEHHON
OECKOHEUYHOW TUIOCKOCTU. KapTuHbl JMHUN HANpsOKEHHOCTH DJTHX TONEH U
HKBUITOTEHUIUAJIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPS/IOB.

JldeKTpukn B DIEKTPOCTATUYECKOM  IIOJIE. Jlvanexrpruueckas
IIPOHUIIAEMOCTb BELIECTBA.



Konzencarop. DIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJICHCATOpa.

[TapannenbHOE coeMHEHUE KOHIeHCaTOpOoB. [locnenoBaTrenbHOe cOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOAHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE T0JIE 3aPSAKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE T0JIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOJTHUKH B 3IEKTPUYECKOM ITOJIE.

DneKkTpocTaThuueckas 3ammTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IOCTOSHHOW U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH ILIOCKOrO0 KOHAEHCAaTOpa OT IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOTO OIS 3apsSKEHHOTO KOHJAEHCATOPa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPe3 PEe3UCTOp.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

OneHka cui B3auMOJENCTBUS 3apSyKEHHBIX TEJ.

HaOnronenue npeBpallleHusl 3HEPTUH 3apsSKEHHOTO KOHJEHCATOpa B SHEPTUIO
V3JIy4YCHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LIENU, COAEPIKAILIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIMAJIOB (HampsHKEeHMST ) npu
NIOCJIEA0BATENBHOM COEAUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuslil 31eKmMpuiecKuii mok.

Cuiia Toka. IIocTOAHHBIN TOK.

VYcnoBus cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKHM
toka. Hanpsokenue U u O/1C €.

3akoH Oma 1 y4acTKa Lenu.

DNEeKTPUIECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOAHOTO MPOBOJHMKA OT €ro JIMHBl U IUIOMIAJAN IOMNEPEYHOTO CEYECHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux 1eneit. [Ipasmna Kupxroda.



Pabora snexrpuueckoro Toka. 3akoH [[xoyns—Jlenna.

MOIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIse€Mas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COIPOTHUBIIEHWE HWCTOYHMKA TOKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOM I1enu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ampikanue.

KonzeHncaTop B e OCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUYECKOU IHEPTUU.

Hemoncmpauuu.

M3MmepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa OT HAINPSDKEHUS Ul PE3UCTOpa,
JIaMITbl HAKaJIMBAaHUS U CBETOAUO/A.

3aBUCUMOCTbh COIPOTHUBIICHUS] LUUIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IH TIOTIEPEYHOI0 CEUYECHMS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKAa OT COIPOTHUBIICHHSI IIPH MIOCTOSTHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3amMbIkaHNE TAIIBBAHUYECKOTO 2JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeilMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanre pa3sHOCTH MOTEHLMATIOB MEXAY ITOJFOCAMU MCTOYHHKA TOKA
OT CWJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

HccenenoBanne cMENIAaHHOTO COSIMHEHMS PE3UCTOPOB.

N3mepenne yaenbHOoro COpoTUBIIEHUS IPOBOJHUKOB.

HccnenoBanve 3aBUCHUMOCTH CUJIbI TOKA OT HAIpPSDKEHUS U JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 5/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC ragbBaHMYECKOr0 3JEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMBIKaHHH.

HccenenoBanne pa3HOCTU MOTEHIMAIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

OJIEKTpUYECKasi MPOBOAUMOCTh  PA3JMYHBIX  BEIIECTB.  JJEKTPOHHAsA
IPOBOJUMOCTh TBEPJIBIX METAUIOB. 3aBUCUMOCTbH COINPOTHBIICHHUS METAJJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



DIEKTPUYECKNN TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas 51 IIPUMECHAs IIPOBOJIMMOCTD
oJIypoBOJHUKOB. CBoiicTBa p—n-niepexo/a. [1onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLAALIMS.
DnekTponu3. 3akoHubl Dapanes 11 FIEKTPOJIN3a.

DJIEKTpUUYECKA TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3pana. Monnus. [Inazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: Tra30pa3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBas TpyOKa, MOJyIPOBOJHUKOBBIE TPUOOPHI: TUOM,
TpPaH3UCTOp, (POTOAMOMA, CBETOAMOM, TallbBaHUKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAsI MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsb! ekTposnsa Papanes.

HckpoBoui pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHUE MPOBOAMMOCTH METAJIJIOB U MOIYTIPOBOJHUKOB.

OnHOCTOPOHHSSI TPOBOIUMOCTD IMOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

Habnronenue sextposiusa.

W3mepenue 3apsiaa OTHOBAJIEHTHOIO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYEeCKUI TPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUYHMH C UCIOJIb30BAaHUEM aHAIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUI (PU3NYECKUX BEIHYUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHrEe  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BEJIUYMH, MPOBEpPKA MPEHJIOKEHHBIX TUnore3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszleiiax «YUYEHUYECKHH  SKCIEPUMEHT,
JabopaTopHbIe pabOThI, TPAKTUKYM).

Me:xnpeaMeTHbIE CBSI3H.

W3yuenue kypca ¢usuku yrayonéunoro ypoBHs B 10  kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMUHU, TeOrpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
nO3HAHUA: SBICHWE, HAay4YHbIA (pakT, rumoresa, Gusmdeckas BEIUYWHA, 3aKOH,



Teopusi, HAOIIOJCHUE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJC/b, HW3MEPCHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I poBas Jabopartopusi.

Mamemamuka: pelieHWEe CHUCTEMbl ypaBHeHWH. JIuHeitHas yHKIUA,
napabona, runep6osna, ux rpaduku U cBoiicTBa. TpUroHoMeTpuyecKue QPyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTops! 1 X MPOEKIIMU HA OCH KOOPJAUHAT, CIIOKEHHUE BEKTOPOB.

buonozua: mexannueckoe NBUXKEHUE B KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKaloUIeH Ccpenbl,
yTUIU3alus OWOOPraHMYECKOro TOIUIMBA JUISi BBIPAOOTKH «TEIUIOBOM» W
AIIEKTPOIHEPT UM, TOBEPXHOCTHOE HATSHKEHUE U KANIWJUISIPHBIC SIBJICHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJICHUS B AKUBOU MIPUPOJIE.

Xumusa: IHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE aTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIApHAs Macca, IMOJIyYeHHE HaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPJBIX TEJ, KUIKOCTEH U Ta30B, KUIKUE KPUCTAIIIbI, dJIEKTPUUECCKUE
CBOMCTBA METAJIOB, SJICKTPOJIUTHYECKAS IUCCOLIMAIMS, TaJlbBaHUKA, JJIIEKTPOHHAs
MUKPOCKOTIUSI.

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

Texnonozua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKUJKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIHUU
(KpOHIITEIH, peméryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (FMPOCKON, BOJOMET W APYTHUE), IBUTATENIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MAaTEpUaJIOB, B TOM UKCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, JJICKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB,
ra30pa3psIHbIE JIAMITBI, TTOTYIIPOBOHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KVIACC

Paznen 4. JaekrpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogelcTBHE TOCTOSIHHBIX MAarHMTOB W MNPOBOAHUKOB C  TOKOM.
MarautHoe mnosne. Bektop MarnuTtHOM wuHAYKUMHU. [IpuHOun cyneprnosuuuu
MAarHUTHBIX TOJEN. JIMHUM MarHUTHOM MHAYKIIUH.

MaruutHOe 1oJie MPOBOAHUKA C TOKOM (IIPSMOIrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cwita AMmnepa, €€ HanpaBJIe€HUE U MO JIb.

Cuna JlopeHnua, €€ HanpaBieHUE U MOJlyJIb. JIBUKEHHE 3apSyKEHHOM YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiibl Jlopenia.

MaruauTHoe nose B BeuectBe. DeppoMarHeTuKy, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOfICTBa N TCXHOJOIMYCCKHEC TIPOLCCChI: IMPHUMCHCHUC

MTOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMAarHUTOB, TEeCTEP-MYJIbTUMETD,
AIEKTPOABUTATEL SIKOOH, YCKOPHUTEIIH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHWMA  WMHAYKOMM ~ MarHATHOIO — IOJISL  IIOJIOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapruHa nMHMil MarHUTHOM MHAYKUUU NOJI JUIMHHOTO MPSMOI0 IMPOBOJIHHUKA
Y 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJIHHUKA, KATYIIKH C TOKOM.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuipl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBUKEHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJI€.

[TpuHIMI NENCTBUSA AIEKTPOU3MEPUTEIIBHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccenenoBanre MarHuTHOTO I10JIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amrepa.

M3yyeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. Inekmpomacnumnan UuHOYKYUA.

SIBiieHME DJIEKTPOMAarHUTHOW MHAYKUMH. IIOTOK BekTOpa MarHUTHOM
uHaykvu. OJIC muayknmu. 3akOoH JJIEKTpOMarHuTHOM HMHAaykiuu Papanes.
Buxpesoe anekrpuueckoe nozne. Toku Oyko.

S/1C mHAYKUMM B IPOBOJHUKE, ABMXKYILIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTMBHOCTM B LENM ITOCTOSTHHOIO TOKA.
Asnenne camonnaykuun. IJ1C caMOMHAYKIHUU.

OHeprus MarHuTHOI'O ITOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCH: MHAYKLIMOHHAS
II€4Yb, COJICHOMU], 3allMTa OT JIEKTPU3ALNU TEJ IPU ABUKEHUHA B MAarHUTHOM I0JIE
3eMIIH.

Hemoncmpayuu.

HabGntonenue siBjaeHUs 3JIEKTPOMAarHUTHOM MH]TYKLIHH.

HccnenoBanne 3aBucumoct OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IMOTOKa.



[IpaBuiio Jlenna.

[TameHne MarauTa B aJlOMUHHUEBOM (MEIHON) TpyOe.

SIBneHue caMOMHAYKIMH.

HccnenoBanne 3aBucumoctd 3/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CWJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanve sIBIEHUS 3JIEKTPOMAarHUTHOM MHTYKIIHH.

Omnpenenenne MHAYKIUU BUXPEBOTO MAarHUTHOT'O ITOJIS.

HccnenoBanue siBIEHUS] CAMOMHIYKLIMH.

COopka MOJIeH 3JIEKTPOMAarHUTHOrO FreHepaTopa.

Pa3nea 5. Kojie0anus v BOJIHEI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHast cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonunyeckue konebanus. KuHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepreTHYecKoe ONMUCAHHUE (3aKOH COXPAaHEHMsI MEXaHUYEeCKOMl sHepruun). BoiBoj
JMHAMHYECKOTO OMMCAaHUs FApMOHUYECKUX KOJIEOAaHUN M3 UX SHEPreTUYEeCKOro u
KMHEMaTU4ECKOr0 ONHUCAHMSL.

AmMmutyna u ¢asza kojnebdanui. CBA3b aMIUIMTYIbl KOJEOaHUI HMCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIeOaHHH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora konebanuid. Ilepmon ManbiX CBOOOAHBIX KoOJi€OaHUI
MaTeMaTHYecKoro MasiTHuka. Ilepuos cBOOOJHBIX KOJEOAHUN MPYKHMHHOIO
MasiTHHKA.

[Tonsitue o 3aryxaromux kKoneOanusx. BeiHy»kaeHHble KoneOanus. Pe3onanc.
Pe3onancHass kpuBas. BnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIE0aHUS.

TexHuuecKre yCTpONCTBAa U TEXHOJIOIMYECKUE ITPOLIECCHI: METPOHOM, Yachl,
KayeJly, My3blKaJIbHbIE€ HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKECHUS.

Habnroenue He3aBUCMMOCTH Mepro/ia MalbIX KoieOaHui rpy3a Ha HUTH OT
aAMIUIUTY JIbI.

HccnenoBanue 3aTyXarouX KoieOaHuii U 3aBUCUMOCTH Mepuoja CBOOOIHBIX
KOJI€O0aHUI OT COMPOTUBIICHUS.

Hccnenoanue kojieOaHUMM TIpy3a Ha MACCHUBHOM MpYXHHE C LEJbIO
(dbopMupoBaHUs MpeICTaBICHUN 00 HICAIbHON MOJIENIN IPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KosieOaHUSIX Ipy3a Ha NpPYKUHE.

HccnenoBanue BbIHYKICHHBIX KOJIEOAHUM.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyMm.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS TeJa B XOJ€ KoJieOaHUW Ha yIPYyroM MOJABECE.

N3ydeHne NBUKEHNS HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKMHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINX KOJIEOaHUM.

HccnenoBanre BIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazHumnuple Konedanus.

KonebarenbHbiii kOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJieOaHUS B
uaealbHOM KoiiebaTenbHOM KOHType. Popmyina Tomcona. CBs3b aMILUIATYAbI
3apsijia KOHJEHcaTopa ¢ aMIUIMTYAO0N CHIIbI TOKa B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B UI€aIbHOM KOJIe0aTEIbHOM KOHTYPE.

3aTtyxaronue AIEKTPOMArHUTHBIE KoJIeOaHusl. Brinyx1eHHbBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemennblii TOK. MOIIHOCTE NEPEMEHHOIO TOKA. AMIUIMTYAHOE H
JeHCTByIOIeE 3HAUYEHHWE CHUJIBI TOKAa W HANpsSOKEHUs MpH pa3iudHou (dopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHU.

CuHyconJanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyIlIKa
WHIYKTUBHOCTH B LENHM CUHYCOMJAIBHOIO NEPEMEHHOrO TOKAa. PEe30HAHC TOKOB.
Pe3onanc HanpsokeHUN.

Uneanbusiii  Tpancopmartop. IlpomsBonctBo, mepegadya u moTpebiaeHue
AIEKTPUYECKON SHEPTUU.

OKOJIOTUYECKUE PHUCKU IMpU NPOU3BOACTBE INEKTpodHEpruu. KymnpTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHnueckre yCTpOMCTBA U TEXHOJIOTHMYECKUE IPOLECCHL: DIIEKTPUUYECKUN
3BOHOK, I'€HEPATOP IIEPEMEHHOI0 TOKA, JMHUHU dJIEKTpOIIepeay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHMOCTb 4aCTOTHI CBOOOIHBIX KOJICOAHHUH OT MHAYKTUBHOCTH B EMKOCTH
KOHTYpa.

OcuuuiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHHIM.

['enepaTop He3aTyXarolKUX 3JEKTPOMArHUTHBIX KOJIEOAHUH.

Mopenb 3JIEKTPOMarHMTHOTO T€HEPATOPA.

BoIHYyX/1€HHBIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pesucrop, Karymka MHAYKTUBHOCTH M KOHIEHCATOP B LENH IIEPEMEHHOIO
TOKA.

Pe3oHanc mnpu mocinenoBaTebHOM —COECAMHEHWU PE3UCTOPA, KAaTyLIKH
VMHIyKTUBHOCTH ¥ KOHJIEHCATOPA.

VY CeTpoiicTBO M IPUHITUN ACUCTBUS TpaHcpopMmaTopa.



Mopens TMHUY NEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKmMuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanre nepeMEeHHOr0 TOKa 4Yepe3 MOCIeNOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazHUNHbLE 60JIHbI.

MexaHnudeckue BOJHBI, YCIOBHS HX pacrnpocTpaHenus. Ilomepeunbie u
IpOJOJIbHBIE BOJHBL. lleproa, cKOpoCTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)Ke€HHE, MpejoMJIeHHe, MHTepdepeHUUs U
nudpaxiys.

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

[IIymoBO€ 3arps3HEHUE OKPYKAIOLLEH CPEbl.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXX€HUE,  IIPEIIOMIICHUE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[Ikana 351eKTpOMarHUTHBIX BOJH. [IpuMeHeHHne 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pagUOCBA3H U TeaeBUAEHUS. Paguoiokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYKAKOLIEH CpeJIbl.

TexHuuecKrue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
UHCTPYMEHTBHI, pagap, paJuonpuéMHIK, TeIeBU30D, aHTeHHa, Tenedon, CBU-neus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEJMIIVHE.

Hemoncmpayuu.

OOpazoBaHu€E U pacpOCTPAHEHUE IMONEPEUYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmroieecs Te€10 Kak MICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOAHU.

Habmronenue oTpaskeHust U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habutonenue nnrepdepeHuny u AMPpakiuy MEXaHUUECKHUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaOnronenue cBsi3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH U
4acTOTON KoseOaHuM.

HccnenoBanue  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIALTPAPHUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyMm.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHeHOEe pacpOCTpaHEHUE CBETa B OAHOPOAHOM cpene. JIyu csera.
To4yeuHbIN UCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHus cBera. [locTpoeHne n3o0pakeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[Tpenomienue cBera. 3aKOHbBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeb NpesioMieHus. [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOILICHHME JUIMH BOJIH IIPU NEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes IpaHully pasjena AByX ONTUYECKUX CPeEl.

Xon nydeit B mpusme. [ucnepcusi cBera. COXHBIN cocTaB O€I0OTo CBETA.
IIBerT.

[lonHoe BHyTpeHHeE oTpaxkeHue. [IpenenpHbIil yroyi MmojaHOrOo BHYTPEHHETO
OTPAKEHMUS.

CobOuparomue W pacceuBaromuye JuH3bBL. ToHKas JuH3a. DokycHoe
paccTostHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM cepruuecKkoil JIMH3bI OT €€ T€OMETPUU M OTHOCHUTEIIBHOTO
MIOKA3aTeNs MPEJTOMIICHUSL.

dopMyiia TOHKOW JMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

Xoa nyda, NPOLIECANIETO JUH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontudyeckoi ocu. IlocTpoeHne wu300paKeHW TOYKHM W OTpe3ka NPsAMOH B
coOMparolMX U pacCeUBAIOIINX JTUH3AX U UX CUCTEMAX.

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

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMIOACHUS MAKCUMYMOB M MHUHHUMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHMKOB. [Ipumepsl KiaccM4uecKux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. udpakuuonHHas peméTka. YciaoBue HaOIIOAEHUS
[JIaBHBIX ~MAaKCMMYMOB T@pU MAaJ€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(GPaKLIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHndeckrue yCTpPOWCTBA M TEXHOJOIMYECKHE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBINA amnmnapar, MpOCBETIICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pPEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne npesioMIIeHAs CBETA.

HabmroieHue noaHoro BHyTPEHHEro OTpaskeHust. MoJiesb CBETOBO1a.

HccnenoBaHnne XoJa CBETOBBIX IIYYKOB 4YEpE3  IUIOCKONAPaJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne cBOMCTB M300paKEHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Hao6monenne naTepdepeHny cBera.

Habmronenne 1BETOB TOHKUX TUIEHOK.

HaOGmronenue nudpakiyu cBera.

N3ydenue AuppakmOHHON PEIIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HabGmroienne nucnepcuu cBera.

HaGnronenue nonsipuzanuu cBera.

[IpuMeHeHune NONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

M3mepenne nokasaress NpeaoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
IpUMEPE KUJIKUX JIHH3).

N3mepenne poKyCHOro pacCTOSIHUS pacCeUBAIOLIUX JIMH3.

[Tosryuenne n300paxkeHust B CUCTEME U3 IIOCKOIO 3€pKaia U JTUH3bI.

[Tonmyuenue n3o00pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHU€e TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpakuuu, MHTEpPEepeHnn U MOJIsIpU3alii CBETa.

M3ydeHne nossipu3aniy CBETa, OTPAKEHHOTO OT IMMOBEPXHOCTH JUAJIEKTPHUKA.

N3yuenue unTepdepeHInm Ja3epHoro U3yuyeHus Ha JIByX LIEIISX.

HabGmonenne nucnepcun.

HaGnronenue u uccnenoBanue AUGPaKimOHHOTO CIEKTpa.

N3mepenne IiMHbl CBETOBOU BOJIHBI.

[TosryyeHue cnekTpa U3JIy4eHUs CBETOAMOJAA MPHU NOMOLIM JU(PAKLIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cieUAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

['paHnnubl  NPUMEHUMOCTH  KJIAaCCMYECKOM  MexaHuku.  llocrynarel
CIIELIMAIIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTtBeHHo-BpemMeHHOM  uHTepBai. I[IpeoOpa3zoBanusi  Jlopenia.
VYcaoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE
BPEMEHU U COKpAIICHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIbI. DHEPTHUS
IIOKOS.



TexHu4yeckre YCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: CIYyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIU 3aPSIKEHHBIX YACTHLL.

VYyeHnueckuit IKCIepuMEHT, J1abopaTopHbie PaOdO0ThI, MPAKTHKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4YacTUI[ (MO
doTorpadgusiM TpeKOB 3aPSKEHHBIX YACTUI B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKkyaapHno-60110601i 0yanusm.

PaBHOBecHOE TerioBoe M3Iy4YeHHUE (M3IyueHUE aOCOJIOTHO YEPHOTO Tela).
3akon cmemenna Buna. ' unore3a [inanka o kBaHTax.

@DOoTOHBI. DHEPTUs U UMITYJILC (OTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHeHue
OunmreitHa 1 Gorodddexra. «Kpacnas rpanuia» hotodrddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJIiCHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarolrylo moBepxHocTh). OmbiTel 1. H.
Jlebenena.

Bonnosele cBoricTBa yactul. Bonnsl ne bpouna. [Inuna Bonusl ae bpoins u
pasMepbl 00JacTH JOKaNM3alMu JBIKylIecs dactuibl. KopnyckynspHo-
BOJIHOBOM Jyanu3M. Judpakius 351eKTpOHOB Ha KpUCTAILIAX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOUIEHUS! HEONpeNeaEHHOCTEM
[eitzenoOepra.

TexHuyeckre yCTpOHMCTBA M TEXHOJOTUYECKUE MPOLIECCHI: CHEKTPOMETP,
dboToremMeHT, (OTONATYUK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeTHETro (GoTodddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBJIEHUS  MOJIYIIPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroamon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinuoi [1nanka Ha ocHoBe uccienoBanus horodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOAMO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuxka amoma.

OnbITEl O KCCIEIOBAHUIO CTpOEHUs aroMa. l[lnaHerapHas moneib aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomnieHrue GOTOHOB MpU NEPEXOAE aToMa
C OHOT'O YPOBHS DHEPIUH HA APYTOU.



Bunbl cnextpoB. ClieKTp ypOBHEW 3HEPTUH aTOMa BOJAOPOIA.

CrnoHTaHHOE M BBIHYXJIEHHOE U3JlydyeHue cBeta. Jlazep.

TexHuyeckre yCTpOHCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Mopuens onbita Pesepdopna.

HabGmronenne TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEMCTBUE CYETUMKA MOHU3UPYIOIINX YACTHLI.

OnpenenieHue JIMHBI BOJHBI JTA3€PHOTO U3ITyUYEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Habmronenune nuHeiyaToro CuekTpa.

HccnenoBanne crniekTpa pa3peKEeHHOr0 aTOMAapHOTO BOAOPOJA U U3MEPEHUE
noctosiHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u INEMEHMAPHBIX YACHUY,

Hyxnonnas monens siapa [eitsenOepra—MBanenko. 3apsa snupa. MaccoBoe
yuciio saapa. M30Tomsl.

PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacrajaa. PaauoakTUBHBIE HW30TONBI B IPHUPOJE.
CBoONCTBa MOHM3UPYIOUIETO M3JIy4yeHHs. BiusHuEe paguoakKTUBHOCTHM HA >KUBBIC
opranusmbl. EctecTBeHHbIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sijipe. Anepubie cuibl. Jlepext macchl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsl. [Ipobnemsl
YIIPABJISIEMOTO TEPMOSIAEPHOIO CHUHTE3d. OJKOJOTHMYECKHE aCHEKThl Pa3BUTHS
AIEPHOU YHEPIETUKMU.

Mertobl perucTpaiuy U UCCIEA0BaHUS SJIEMEHTAPHBIX YaCTHLI.

@DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenune o CrangaptHor Mojienn. KBapk-ritooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHmapTHou Mojnenu. TéMmHas marepuss U TEMHas
DHEPrus.

EnuncTBO Qu3nyeckoi KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSACPHBIA peakTop, aTromHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMUKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paiioakTUBHOTO (hOHA C UCIIOIB30BAHUEM JJO3UMETPA.

W3yuenue normiomeHus 0eTa-4acTUIl aTFOMUHAEM.

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Otansl pa3BATHS acTpoHOMUU. [IpruKIanHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpuMeHHMMOCTh 3aKOHOB (U3UKH JUIsi OOBSCHEHUS MPHUPOIbI
KOCMUYECKHX 00BEKTOB.

Meroapel acTpOHOMHMUYECKHX HcciieqoBaHui. COBpEMEHHBIE ONTHYECKHE
TEJECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAst ACTPOHOMHSI.

Bun 3Bé3gnoro nHeba. Co3Be3amsi, spKkue 3BE3IBI, TUIAHETHI, WX BHIUMOC
JBH)KCHUE.

Conneynas cucrema.

Conuue. ConHeunast akTUBHOCTb. MIcTouHUK 3Heprun CoHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKH. J(narpaMma «CIEKTpalIbHBIN KJIacc —
CBETUMOCTBbY». 3BE31bl TJABHOM IIOCIIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETMMOCTBbY» JUIs 3BE3J TJIABHOM ITOCIIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKAECHUU U 3BOJIroIMU CoyHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsin Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuwxenue CosHIA B
[Nanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3IIyUYeHHUE.

Macuirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGmronenus 3BE31HOr0 HeOA HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUH JIJIsI ONPEAETICHHs TOJI0XKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3us (CeBepHOro mnoyiymiapus U sipKue
3BE3/BI.

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

Du3nyecKnil MPAKTHKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUI (PU3NYECKUX BEIHYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUN, HCCIEAOBAaHUU  3aBUCHUMOCTEU
bu3nUecKkuX BEIUYHMH, NPOBEpPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp u3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszaeiiax «YUYEHUYECKUH  SKCIEPUMEHT,
JabopaTopHbIe pabOThI, IPAKTUKYM).

Oo6o01maroniee NOBTOPEHNE.



O0001IeHne U cucTeMaTh3alus CoJEepKaHus pa3zieloB Kypca «MexaHukay,
«MonekynspHas Qu3uka U TePMOAUMHAMUKAY, «DIEeKTpoanHaMuKa», «Konebanus
U BOJHB, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCUTENBHOCTHY, «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKIY.

Ponr ¢u3uku W acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIbHOW M ATHYECKOH cepax AesITeNTbHOCTH YETIOBEKa, POJb U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAYEHUE ONKCATEIIbHOM,
CHUCTEMATU3HUPYIOIICH, OOBSCHUTEIIBHOM M  MPOTHOCTHYECKONW  (DYHKIUH
(bu3nueckoil Teopuu, poiib GU3NUECKON TeOpUr B POPMUPOBAHUU NPEICTABICHUIN
0 (QU3MYEeCKOl KapTUHE MUPA, MECTO (PU3NUECKON KapTHUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IIPUPOJIE.

Me:xnpeaMeTHbIE CBS3H.

WU3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YUYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SBICHUE, Hay4yHbIA (akT, rumoresa, Guamyeckas BeIUYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, HW3MEPEHHUE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpoBast 1adbopaTopus.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHUW. TPUTOHOMETPHUYECKHE
(YHKIMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHbIle 37€MEHTAapHBIX (QYyHKUMN. [Ipu3Haku mNONOOMS TPEYroJbHUKOB,
oTpezieNieHUE IO MOCKUX (Uryp u oobéma Tell.

Buonozua: »nextpuueckue SIBICHUS B KUBOM Npupojae, KosieOaTelbHbIe
JIBWKECHUS B JKUBOW IPUPOJIE, ODKOJOTMYECKHE PHUCKA MPHU IPOU3BOJCTBE
AIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAKOUIEH  Cpenbl,
yJIbTPAa3BYKOBasg JUAarHOCTUKA B MEIULMHE, OINTHYECKUE SBICHHUS B IKUBOU
IpUPOJIE.

Xumusa: CTpOEHHUE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMUECKOM PpEIIETKH, CHEKTPaJIbHBIN
aHaJIM3.

I'eocpaghusn: marHuTHplE 1OMIOCAa 3€MIIM, 3aJI€KM  MAarHUTHBIX  PYI,
dboTochEMKa 3eMHOI TTOBEPXHOCTH, ceicMorpad.

Texnonozusn: UPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpoABUraTeNb k00U, reHepaTop MEPEeMEHHOr0 TOKAa, WHIYKIMOHHAS I€Yb,
JIMHUW JJEKTpoNepeaay, 3JIEKTPOABUTaTEb, palap, paIUONPUEMHHUK, TEIEBU30D,
antenHa, tenegon, CBY-meub, yIbTpa3ByKoOBas AHATHOCTHKA B TEXHHKE,



MIPOCKITMOHHBIN amnmapar, BOJOKOHHAS ONTHKA, COHEYHAasi OaTapesi, CITyTHUKOBBIC
IIPUEMHUKHU, SJIEpPHAS SHEPTETUKA U SKOJIOTHUYECKUE ACIIEKTHI €€ pa3BUTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS YyueOHOro mpeamera «Dusznkay
JIOJKHBI OTpakaTh FTOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM/, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA JECITEIBHOCTH B MPOILECCE pea3alli OCHOBHBIX HAIlPaBJICHUMN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPAaKAAHCKOr0 BOCIIUTAHUSA:

e CchOpPMUPOBAHHOCTh  TPAXIJAHCKOW  TO3MIMH  OOydYarIlerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIeHAa POCCUUCKOTO OOIIEeCTBa;

e TMPUHATUE TPAJUIMOHHBIX OOIICYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JCATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOIIecTBa, Yy4yacTBOBaTh B CaMOYIPAaBICHMHM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C COLUUAIBHBIMA  HWHCTUTyTaMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM JIEATEIILHOCTH.

NMAaTPUOTUYECKOT0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHHUS;

e CIOCOOHOCTBH OIIEHWBATH CUTYAllUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIIOYAsg 3CTETUKY HAay4dHOIO
TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K Pa3IudHbIM chepaM MpoecCHOHATLHON ACITENHHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyyiiel npodeccuu 1 peain30BbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o0nacTh GU3HKU HA TPOTSHKEHUU BCEH KUZHH.

IKOJOIrHI€CKOro BOCMMTaHuA .

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTMYECKUX Mpo0iIem;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEVCTBUM B OKPYXKAKOIIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA,

pacuIMpeHue OmbITa AESTEIbHOCTU SKOJOTMYECKON HAIpPaBICHHOCTH HA
OCHOBE MUMEIOIIMXCA 3HAaHUM 10 (PU3MKe.

IHMEHHOCTU HAYYHOTI'O MO3HAHUA

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAyYHON JesATEIbHOCTH, TOTOBHOCTH B IpOIiEcCe
U3y4YeHUs: (PU3MKU OCYIIECTBIATh NPOEKTHYIO U HCCIEAOBATENIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUA
ba3oBble Jloruyeckue qelicTBUA:

CaMOCTOATENbHO  (OopMyNIHpOBaTh M aKTyalu3upoBaTh MpoOJemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NEITENbHOCTH, 3a1aBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTUKEHNS,

BBIBISITh 3aKOHOMEPHOCTM M IPOTUBOPEYMsST B PacCMATPUBAEMBIX
(bU3NYECKUX SBICHUSIX;

pa3palaThIBaTh IUIaH PEUICHHs MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJSM, OLICHUBATh PUCKHU ITOCIIEICTBUNA JEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSIX PpEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

Bba3oBble uccien0BaTe/IbCKHeE JeCTBUA:

BJIa/ICTh HAyYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH TOHATUSMU U METOJAMHU
(bu3nyecKoil HayKu;



BIAJCTh  HaBBIKAMU  Y4YCOHO-HCCJIEAOBATEILCKOW W MPOEKTHOU
JeATEeIPHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (PHU3HUUeCcKOoro
coJiep KaHus, MPUMEHEHHIO PAa3IMYHBIX METOIOB TIO3HAHUS;

BIAJCTh BHUAAMH JICATCILHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETALNN, TPEOOPA30BAHNUIO U PUMEHECHHIO B PA3JIMYHBIX YICOHBIX
CUTyallMsiX, B TOM YHCJIe MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH
bu3uKwy;

BBISIBIISATh TIPUYHWHHO-CIICJICTBCHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pemieHus, HaXOAUTh apryMEHTHI IS
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a/JaBaTh MapameTpbl U KPUTEPUU
pelIeHus;

aHAIM3UPOBATh TMONYYCHHBIE B XOJ€ pCEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCThH, IPOTHO3UPOBATH N3MCHCHHE B
HOBBIX YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;,
YMETh TIEPEHOCUTh 3HAHHWS 1O (QU3NKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;
BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXObI i PEIICHUS,
CTaBUTb MTPOOJIEMBI U 33/1a4UH, JOIMYCKAIOIINE aTbTePHATUBHBIC PEIICHU.

Pabora c undgopmanmeii:

BJIa/IETh HaBbIKAMHU MOJydyeHUs MH(popMauuu (PU3HUECKOTrO COJEp KaHUs
U3 MCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH IOUCK,
aHaJlu3, CUCTEMAaTU3allMI0 M MHTEPIPETAlNI0 MH(POPMalUU pa3IudHbIX
BUJIOB U ()OPM TMPEACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpPMALINH;

UCIOJIb30BaTh CpeicTBa HMH(DOPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOIMM B  pEHIEHHMH KOTHUTHUBHBIX, KOMMYHHMKaTHUBHBIX MU
OpraHU3allMOHHBIX 3aJa4 C COOJI0JeHuEM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOoCOEepeKeHUs, MPaBOBBIX U
THYECKUX HOPM, HOpM HH()OPMALIMOHHON OE30MMacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEPKaHUSA B pa3iIMuYHBIX (hopMarax ¢
y4éTOM Ha3HayeHUs HHGOpPMAaLMKM M LENEeBOH ayJUTOPUM, BBIOMpast
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YATIU3ALINH.

KoMMmyHHKAaTHBHBIE YHUBePcaibHbIEe YUueOHbIe 1eliCTBUSA:



OCYUIECTBJISATh OOIIEHHE Ha Ypokax (U3MKHM M BO BHEYPOUHOMU
JEATEIIbHOCTH;

pacrno3HaBaTh NPEINOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsryarb
KOH(DJIUKTBI;

Pa3BEPHYTO U JOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAThb W WCHOJIB30BAaThb  IIPEMMYLIECTBA  KOMAaHAHOM U
VHAMBU1yaJIbHON paboThI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJI€HA KOJIJIEKTUBA;

IIPUHAMATh 1€MW COBMECTHOM JCATEIBHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATb JEUCTBUSA 110 €€ JOCTHIKEHHUIO: COCTABJIATH ILIAH
NEHCTBUM, pacpeensiTh poJid ¢ y4ETOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3ybTaThl COBMECTHOM padOThI;

OLICHUBATh Ka4yeCTBO CBOETO BK/IAJa U Ka)KIOI'0 y4aCTHMKA KOMaHIbI B
OOIIMii pe3ysIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[peularatb HOBBIE IPOCKTHI, OLICHUBATH WJIEU C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIUYHBIX
CUTyalusiX, MpOSABIATH  TBOPYECTBO W  BOOOpakeHUE,  OBITH
WHULIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIPHO ~ OCYILIECTBIIATh  ITO3HABATENIBHYIO  JEATEIBHOCTh B
ob0nacTh (GU3NKA W ACTPOHOMHUU, BBISBISATH MPOOJEMBI, CTaBUTh W
dbopmyIHpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH PEUIEHUs PACUETHBIX U KaUECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAaKTUYECKOW pabOThl ¢ yU4ETOM HMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclmMpATh paMKH  ydyeOHOTO TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PELLEHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIUMU B 001aCTH
(GU3KMKK, TOCTOSHHO MOBBILIATH CBOM 00pa30BaTENbHBIA W KYJIbTYPHBIH
YPOBEHb.

CﬂMOKOHTpOJ’lb, IMOIHUOHAJIbHBbIN HHTEJJIEKT:



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

BJIQJIETh HABBIKAMHM IIO03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPILIAEMBIX JAEHUCTBUN U MBICIUTEIIBHBIX ITPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUI;

UCIIOJB30BaTh MNPUEMBI pediieKCMU [Ji1 OLUEHKUW CHUTyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKH M CBOCBPEMEHHO NPUHUMATH PEIICHUS I10 HX
CHYDKCHHUIO;

MPUHMMATh MOTHUBBI M ApryMEHTHI JAPYTUX IPU AHAINU3E PE3YJIHTATOB
JICATEIILHOCTH,

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApryMEHTHI JAPYTUX IPU AHAINU3E PE3YJIHTATOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO APYIUX HA OLIUOKH.

B mpomecce nocTukeHUs JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI IO
dbuzuke U1 ypOBHS CpeaHero oOmero o0pa3oBaHUs Yy OO0ydYarolIuXxcs

COBEPIIICHCTBYETCS OMOITMOHAJILHBIN WHTEJICKT, TIPEAOIar afo I
c(hOpMUPOBAHHOCT:
e CaMOCO3HaHHWS,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ceOe;

caMOpeTyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHUE, CITOCOOHOCTH aTanTHPOBATHCS K
OMOIIMOHAIILHBIM W3MEHEHUSIM U TPOSBIATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUM, BKIIIOYAIOIIECH CTPEMIICHHE K JOCTHXKEHHUIO LU
U yClexy, ONTHMH3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXOJS W3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYWUTHIBATH €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIGHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATH
OTHONICHUSI C APYTHUMH JIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC H
paspeniatb KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyudenuss B 10 knacce mpenMeTHBIE pe3ylbTaThl HA YIrIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYaIOIIMXCS YMEHUM:

INOHMMATh pPOJb (PU3MKK B  DKOHOMHUYECKOM, TEXHOJIOIMUYECKOM,
HKOJIOTUYECKOM, COLMANbHOM UM OSTUYECKOM cdepax esTebHOCTH
4eJIoBeKa, PoJjib U MECTO (PU3UKU B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HAYEHUE OIHMCATENIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKON  (QYHKIMH  (PU3UYECKOW TEOpUH —  MCXAHUKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, pOJib (PU3HUECKOH TEOpUU B
(bopMHpPOBaHUHU MPEACTABICHUHN O (PU3UUECKOIN KapTHHE MUPA;

paznuyarh YCJIOBUSL NPUMEHUMOCTH MoOJeNed (U3NYECKUX Tel |
MPOIICCCOB  (SIBJICHWI): HWHEpIHAlbHAsA CcHUCTeMa oOTcuéra, abCOIIOTHO
TBEPAOE TEJNO, MaTepHallbHAas TOYKA, PAaBHOYCKOPEHHOE JBHYKEHHUE,
CBOOOJIHOE TMajieHue, a0COJIIOTHO ympyras naedopmarusi, aOCOTIOTHO
yIpyroe v abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTU
U TBEPAOro (KpUCTAINIMYECKOI0) Tela, UACAbHBIN a3, TOYEUHBIN 3aps,
OJTHOPOJHOE DJIEKTPUUECKOE T10JIE;

pa3nuuaTh yclIOBUS (IpaHuUllbl, 00JIACTM) NPUMEHHUMOCTH (U3NYECKUX
3aKOHOB, NOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHUYECKUE IMPOLIECCHl U  SBIICHHS,
UCII0JIb3Ys] OCHOBHBIE NOJIOXKEHUS U 3aKOHBI MEXaHUKHU (OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBWKEHUS, (OpMyJibl KMHEMATHKH PAaBHOYCKOPEHHOI'O
JBIKEHUA, TpeoOpa3zoBanusa [anmunes Juisi CKOPOCTH M TEpEMEIEHUs,
3akoHbl HprooTOHa, mpuHOMN  oOTHOCUTENbHOCTH [ anmiies, 3akoH
BCEMHMPHOI'O TATOTEHMS], 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXaHUYECKON
SHEpPruH, CBsI3b PabOThl CHJIBI C M3MEHEHHEM MEXaHMUYECKOH JHEpruH,
yCIIOBUSL paBHOBECHs TBEPAOrOo Teia), HpPU OTOM  HCIOIb30BaTh
MaTeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
NPUMEHUMOCTH (PU3HYECKUX 3aKOHOB: IpeoOpazoBanuii ['anuies, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS MMIYJIbCA MU
MEXaHU4ECKOM JHEPIuH, 3aKOHA BCEMUPHOTO TATOTECHHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLECCHl U SIBICHUS, UCIOJb3YS
ocHoBHble moOJOkeHUd MKT u 3akoHBl MOJEKyJIsipHOU (GU3UKUA H
TepPMOJMHAMUKUA (CBSI3b JAaBJCHUS HWJICAbHOIO Tra3a CO CpelHel
KMHETUYECKOW DHEpPruer TEIUIOBOIO JBW)KCHUSA M KOHILIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYypbl BEIIECTBA CO CpPEIHEH KHHETUYECKON
DHEPIUEN TENIOBOTO ABMKECHHS €TI0 YaCTHL, CBS3b IABJICHUS UIECATbHOTO
razda C KOHUEHTpPAalMEW MOJIEKYJ M €ro TEMIIEpaTypo, YpaBHEHUE
MenaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJAMHAMUKHU, 3aKOH



COXpPAHEHMS] SHEPIUU B TEIUIOBBIX MPOIECCAX), MPU ITOM HCIOIb30BaTh
MAaTeMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
IIPUMEHUMOCTH yYpaBHeHUs1 MenneneeBa—KiamneipoHa;

aHAJTU3UPOBATh W OOBSACHATH DJIEKTPUUECKUE SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHMSI U 3aKOHBI AJICKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIMAIBHOCTh
AJEKTPOCTATUYECKOrO0 MOJIs,, NPUHLUMI CYHEPIO3ULUHA DIEKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas YCJIOBHUS NPUMEHMMOCTH 3akoHa KyiioHa, a
TAK)K€ MPAKTUYECKH BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa [Jid y4yacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW wLenu, 3akoH Jlxoyisa—JIenna,
npasuia Kupxroda, 3akonsr @apases 11st 5JIEKTPOIIn3a);

OMKCHIBATh (PU3UYECKUE TPOILECCHl M SIBICHUS, HCIOIB3YsS BEITUYUHBI:
MEpEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUWE, TOTCHUHUAIbHAS DSHEPIrUsi, KUHETUYECKas
DHEPTUs, MEXaHWYeCKas JHEPTHs, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHME, Cuia TSKECTH, CWiIa YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPIus B3aMMOJCUCTBUA Teida ¢ 3eMia€d BOMM3U €€ TMOBEPXHOCTH,
SHEprusi ynpyroil aedopmanid TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHasl TeMmIepaTypa Teja, padoTa B TEPMOJWHAMUKE, BHYTPECHHSS
SHEPIusi MJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJealbHOrO Ta3a,
OTHOCUTEJIbHAsL BIJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEmioBoro
JBUTaTelIsA; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUUYECKOrO OIS,
HaNpsDKEHHOCTh TMOJIE TOYEYHOTO 3aps/ia WIM 3apsHKeHHOTO IIapa B
BAKYyM€ M B JHMIJIEKTPUKE, IOTCHIMAT 3JIEKTPOCTATUYECKOTO IIOJI,
Pa3sHOCTh  MOTEHUHUAIOB, JJIEKTPOABHWXKYIAs  CHJIa, CHJIA  TOKa,
HalpspDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYeCKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COINPOTUBIICHUE yYacTKa LENH C TOCJIEIOBATEIbHBIM U
MapaJiIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHWUA  (PUBUYECKUX  SBIICHUIA:
MEXaHUYECKOE JIBUKEHUE, TEIUIOBOE JBWIKEHHME YaCTHUI] BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBHkKeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMS, IJIABJIEHUE U KPUCTAJIN3ALINS, HAIPABIECHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUIOTEHINAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKOW BEIHMYUHBI OT
Ipyro €  HCHOJIb30BAHUEM  IPSAMBIX  HU3MEPEHUM, IIpU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DHKCHpOBATh pe3yJbTaThl IOTYYEHHON
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHIE TpaduKOB C Yy4ETOM



a0COJIOTHBIX MOTPEITHOCTEN U3MEPEHUM, JIeJIaTh BRIBOBI 110 PE3YIbTaTaM
WCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE HM3MEpPEHUs (U3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUsS, OICHUBATh aOCOJIFOTHBIC U
OTHOCHUTEJIbHBIC IMMOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHI;
MIPOBOJIUTH OMBITHI TIO TIPOBEPKE MPE/IOKEHHON THIOTE3bI: TIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYeHHbIE PEe3yibTaThl M J€JaTh BBIBOJ O CTaTyce MNPeI0oKeHHON
TUIIOTE3HI,

coOJiroaTh paBuiia 0€30MacHOro TPy/ia MpU MPOBEICHUH HCCIEI0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
HCCJIEIOBATENIbCKOW U TMPOEKTHOW JIEATENbHOCTH C HCIOJb30BaHUEM
WU3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHMUS;

pelatb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
¢bu3nyecKkoil MOJEIbI0: HAa OCHOBAaHMHM aHAIM3a yCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOH MOJEIM, OTBEYAlome TpeOOBaHHWAM 3a/JadH,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  TOCTYJIAThI
GU3NYEeCKUX TEOpUH TPH HCIOJB30BAHUM MaTEeMaTHYECKUX METOOB
pEIICHMS 3a/1a4, TPOBOIUTH PACUEThl HA OCHOBAHMH UMEIOIINXCS TAaHHBIX,
aHAIM3UPOBATh PE3YyIbTAThl M KOPPEKTUPOBATH METOIbI PEIICHUS C
y4ETOM TOJTYYCHHBIX PE3yJIbTATOB;

peliath KayecTBEHHBbIE 3ajaud, TpeOyiolue NPUMEHEHUs 3HAHUM U3
pa3HBIX pa3lenoB Kypca (GU3HNKH, a TAaK)KE MHTETPAIlUU 3HAHUN U3 APYTHX
MPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHYECKYIO
[EMOYKY PACCYKICHHUM ¢ OMOPOI HAa N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
¥ TEXHOJOTUYECKUX TIPOIIECCOB;

NPUBOJNTHh TPUMEPHI BKIAJAa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TCXHOJIOTHH;

aHAJIM3UPOBATh U OIEHUBATH TOCIEACTBUS OBITOBOM M TPOU3BOJICTBEHHOM
NESATETPHOCTH YEJIOBEKa, CBA3aHHOW C (PU3WYECKUMH TIPOIECCaMU, C
MO3UIIAN SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIMIOHATIEHOM
MPUPOIOIOIH30BAHUN, @ TAKXKE Pa3yMHOM MCIOJIb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTUS YEJIOBEYECKOrO
00111eCTBA;



NPUMEHATH pa3jnyHble COcoObl paboThl ¢ MH(pOpMaIHe PU3NIECKOro
COJECpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOIMM, IPU ATOM HCIOJIb30BaTh COBPEMEHHBIE HH(POPMAILMOHHBIE
TEXHOJIOTUM ISl TOMCKA, NEepepadOTKH M MpEeAbSBICHUS Y4YeOHOU U
HAy4YHO-NOMYJISIPHOM MH(OpPMALUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMU, TOJYYEHHOW M3 PaA3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJIy4yaeMyl0  HMHPOpMAIMIO W  OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK U Ha OCHOBE
aHaJiIM3a UCTOYHMKA UH(POPMALINH;

IPOSBIISTH OpraHU3alMOHHBIE U MI03HABATEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B Ipoliecce
BBITNIOJIHEHUSI IPOEKTHBIX U yUeOHO-UCCIIEI0BATENCKUX paboT;

paboTathb B TIpyNIE C MCIOJHEHHWEM pa3IMYHBbIX COLMAJIBHBIX pOJEi,
IUIAaHUPOBATH PadOTy TPYyMIbl, PALIMOHAIBHO PACTIPEACNSTh 1€ATEIbHOCTh
B HECTAaHJAPTHBIX CUTYaLMsX, aJ€KBAaTHO OLEHUBATH BKJaJ] KaXKJ0ro U3
YYaCTHUKOB T'PYMIIBI B pELICHHE pacCMaTpUBaeMOi poOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyaylied npodeccnoHanbHOM AesITENbHOCTH 1O
CHENUATIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TTPOQuIs.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE Pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:

NOHUMAaTh pPOJb (U3UKA B SKOHOMUYECKOW, TEXHOJOTMYECKOMH,
COLIMAJIBHOM M 3TUYECKOH cdepax AEsSTEIbHOCTH YEJIOBEKa, POJIb U MECTO
GU3NKKM B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJIb ACTPOHOMHUU B
MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBE€Ka M  JAJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHHUE OIMCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOM (YHKUMHA (PU3NYECKON TEopuu —
ANEKTPOJMHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
busuku, pons (usmdyeckoit Teopuu B GOPMHUPOBAHUHU TMPEACTABICHUIN O
bu3nueckoil KapTUHE MHUPaA, MECTO (HU3UUECKON KapTUHBI MHpa B 00IIEM
pPSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUIN O PUPOJIE;
paznuyaTrh YCJIOBUSL NPUMEHUMOCTH MoJeled (U3MYECKUX Tel |
IPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JJIEKTPUYECKOE M OJHOPOJIHOE
MarHuTHOE TOJIs, TAPMOHUYECKHE KOJIeOaHusl, MAaTEMaTUYECKU MasSTHUK,
UJCAJbHbIA TMPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WJICAJIbHbBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s]ipa U
KBAHTOBOM MOJIEIH CBETA;

paznuyaTth ycioBus (TpaHUIbI, 0OJACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBACHATH SJCKTPOMArHUTHBIC MPOLECCHl U SIBICHHUS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHHS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEIUAIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHS
ANIEKTPUYECKOro  3apsiga, cuia Awmmepa, cuia JlopeHua, 3akoH
DIEKTPOMAarHUTHOM  MHAYKUOMM, TmpaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIMM B DJJIEMEHTE JJEKTPUYECKOM UENU CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IIOCTYJIaTbl  CHELUUAJIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHIIITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IPOLIECCHI U ABJICHUSI, UCIIOJIb3YSI
MOJIOXKEHUSI ~ KBAaHTOBOM  (u3umku  (ypaBHeHHE  OWHIUTEHHA TS
doTtodrpdexra, mepBpId W BTOpPOM ToOCTydaTel bopa, mOpUHIHM
COOTHOIIICHMsI HeompeaenéHHocTeit ['elizeHOepra, 3aKOHBI COXpPaHECHHUS
3apsIOBOTO U MAacCOBOT'O YHCENI U DHEPTUU B SAECPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriaja);

ONHCHIBATH (PU3UYECKHE MPOLECCHl U SIBICHUS, HCIOJb3YysS BEJIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJIS, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
MOJIsl, Pa3HOCTh ITOTEHUHAJIOB, DJIEKTPOJIBWXKYILAS CHJIA, HMHIYKIUSA
MarHUTHOTO TMOJIsl, MarHUTHBIA TOTOK, cwia AmIepa, WHIYKTUBHOCTD,
ANEKTPOJABMKYIASL CHUJIAa CAMOMHAYKLIMHM, HSHEPrus MAarHUTHOTO MOJs
IPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HMMITYJIbC, IIOJIHAsI SHEPIHUs,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrHsi W HUMIIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3aps]l pa, SHEPTUSI CBA3M Apa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHUs  (PU3NYECKUX  SBJICHUM:
AIIEKTPOMArHUTHAs! MHAYKLWS, CAMOMHIYKIUS, PE30HAHC, HHTEP(PEPEHIINS
BOJIH, Judpakuus, JIUCHEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHeE,
dotosnextpudeckuii dpdext (dororddexr), ampda- u Oera-pacmasbl
a5ep, raMMma-usiilydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIpaBICHUE WHIAYKUWW MAarHUTHOI'O TOJs MPOBOJHHKA C
TOKOM, CWJIBI AMItepa 1 cuiibl JIopeHua,

CTpOUThH U300pakeHue, Co3jaBaeMoe IIOCKUM 3€pKajioM, TOHKOU JIMH301,
U PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

IPUMEHATH OCHOBOINOJATalOIIMEe ACTPOHOMUYECKUE TOHATUS, TEOPUU U
3aKOHBI Ui aHalu3a ©  OOBSICHEHHS (U3HUECKUX IPOLIECCOB,
IIPOUCXOSIINX B 3BE3[1aX, B 3BE3JHBIX CUCTEMAX, B MEKIaJTaKTUUECKON
cpelie; IBUKEHUs HeOeCHBIX TeJ, SBOJIOLNH 3BE31 U BeenenHno;
NPOBOJUTh KCCIIEOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HM3MEPEHUW, NpPH 3STOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOM 3aBHCHUMOCTH



(u3NYeCKuX BEIMYMH B BHUAE TIpadukoB ¢ YYETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHM, JelaTb  BBIBOABI IO  pe3yjbTaTam
WICCIIEI0BAHNS;

IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (U3MYECKUX BEIUYHH, MNPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJ U3MEPEHUs, OLEHUBATh a0COJIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH NPAMBIX U KOCBEHHBIX U3MEPEHHIA;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEJIOKEHHON TMIIOTE3bL: UNIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHbIE PEe3yibTaThl U JeJaTh BBIBOJ O CTaTyce MNPeI0KEHHON
TUIOTE3BI;

OIMCHIBATH METOBI ITOJTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0Ir01aTh MpaBuiia OE30MacCHOTO TPyAa MPH MPOBEIEHUU HCCIEIOBAHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpaKkTUKyma U  ydeOHo-
VCCIIEIOBATEIILCKOM M IIPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBLHBIX YCTPOUCTB U 1a0OPaTOPHOro 000pYAOBAHMUS;

peliaTte pacy€THhIE 3aJjadd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM aHalIM3a YCJIOBHS BBIOMpATh
bu3znyeckue MoJenH, OTBeYarouue TpeOOBaHUSAM 3aJlayd, MPUMEHATH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3UYECKUX TEOPHd
OpU HUCIOJIB30BAHUM MaTEeMaTMYECKUX METOJOB pEIICHHs  3ajad,
IIPOBOJUTH PAcU€Thl HA OCHOBAHWM MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METOMBI PEIICHUS C YUYETOM IOJIYyYEHHBIX
PE3YIbTATOB;

pelmarb KadeCTBEHHbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHMM W3
pa3HBIX pa3leNioB Kypca (U3MKH, a TAaKKE UHTErpalud 3HAaHUH U3 IPYTuX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LIEIIOYKY PACCYKICHHUI C ONIOPOM Ha U3YUYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3HYECKUEe SIBJICHUS;

UCIIONB30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHbIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKHU, B OOBSCHEHHUE IPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJIEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBA3aHHON C (PU3MYECKUMMM IIpolLieccaMu, C
MO3ULIUNA SKOJOTUYECKON 0€30MaCHOCTH, MPEJICTABICHUN O PALIMIOHAIEHOM
IPUPOAOIIOIb30BaHUN, @ TAK)KE Pa3yMHOM HCIOJIb30BAHUM JIOCTUKEHUN



HAYKd M TEXHOJOTHH Ui JAJbHEUIIETO Ppa3BUTHUS YEIOBEYECKOTO
00I11eCTBA;

NPUMEHSTh pa3IuyHble CIOCOOBl paboThl ¢ MHpopMalmen (HU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCIOJIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJOTHH JJii TIOWCKa, TepepaboTKM M TPEabsIBICHHUS y4eOHOUW W
HAYYHO-MIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
UHpOpPMaLMK, TOJYYEHHOH U3 pPAa3IMYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAM3UPOBaTh  MOJy4YaeMyr  HHPOpPMAIMI0O W  OIECHHMBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHWW, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA HH(OpPMaLIUU;

HPOSIBIISATH OpraHHU3aliOHHBIC u MO03HABATEJIbHbIC YMEHHUS
CaMOCTOSITEJIFHOTO ~ NMPUOOpETEeHHs] HOBBIX 3HaHMH B  Tpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEIOBATENLCKUX padoT;

paboTaTh B TpyMIE C HCIOJHEHHWEM pAa3IHYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy IPyMIIbl, PAMOHAIBHO PaclpeiesiTh ACSITeIbHOCTD
B HECTAHAAPTHBIX CUTYAIMsIX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaXKJOrO W3
YYaCTHUKOB TPYMIIHI B PEHICHHE pacCCMaTPUBAEMOM MPOOIEMBI;

NPOSBIISITH MOTUBAIMIO K OyAyIiei mpodeccnoHambHOW AesITENbHOCTH IO
CHEIMATBEHOCTAM (PU3UKO-TEXHHUECKOTO IPOpUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Konn4yectBo yacos DJIEKTPOHHBIE
Ne HanmeHoBaHMe pa3/ieioB U TeM (uu¢posbie)
Konrtpoabnbsie IIpakTnueckmue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl
Pasnea 1. HAYUYHBIA METO/ IIO3HAHUS IIPUPOIbI
1.1 Hayunslif MeTO IO3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pazgen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 Jnnamuka 10
2.3 Cratuka TBEpIOrO TENA 5 1
24 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1
Uroro no pazgeny 35
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKO TEOPUHU 15 1
3.2 Tepmonnnamuka. TennoBble MalIMHbI 20 1
13 ArperatHble cocTosiHUS BeecTBa. da3oBbie 14 |
' HEePEXOIbI
Wroro no pazneny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DneKTpruYecKoe mosie 24 1

4.2 [TocTOsIHHBIN 2EKTPUYECKUNA TOK 24 1



4.3 Toxu B pa3nuyHbIX cpenax
Uroro no pazgeny

Paznen 5. PUSHUYECKHNA TPAKTUKYM

5.1 OuU3NYECKU TPAKTUKYM
Hroro no pasneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

54

16

16

10
170

16

16



11 KVIACC

KoJunyecTBO yacoB DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrtpoabnbsie IIpakTnueckmue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOIMHAMUKA
1.1 MarnuTHO€ nosue 14
1.2 ONeKTpOMarHuTHas HHIYKIHS 13 1
Hroro no pasaeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KonebaHus 10
2.2 DIeKTpOMarHuTHBIE KOJIeOaHus 15
)3 MexaHn4yecKkue 1 3J€KTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Ornrtuka 25 1
Htoro no paszneny 60

Pa3znen 3. OCHOBBI CHEHI/IAJII)HOI?'I TEOPUU OTHOCHUTEJIBHOCTHU
3.1 Ocuossl CTO 5 1

Uroro no pazgeny 5

Pasznen 4. KBAHTOBASA ®U3BUKA
4.1 KopmyckynsipHO-BOJIHOBOU Iyainu3m 15
4.2 ®usuka aToma 5

®dwu3uka aTOMHOTO SApa U 3JIEMEHTAPHBIX
YaCTHI]

4.3



Htoro no pazneny

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMeHTBI aCTPOHOMHUU M aCTPOPHU3IUKU
Uroro no pazgeny

Pazznen 6. PU3HUECKHUHN MPAKTUKYM

6.1 OU3NYECKUN TPAKTUKYM
Utoro no pazneny

Pa3nea 7. OBOBIIAIOIIEE ITIOBTOPEHHUE

Cucremarusanus 1 0000menue

71 NpeaAMCTHOI'O COACPKAHUA U OIIbITa

JeSITeIbHOCTH, TIPUOOPETEHHOTO PU
n3ydeHuu Kypca pusuku 10 — 11 kmaccos

Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

25

12
12

16
16

15

15
10
170

16

16






IHOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Kosan4yectBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie

Tema ypoka Kontpoasnubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE

padoThI padoTsbI pecypesI

®dusnka — pyHIaMeHTaIbHaAs HayKa O
npuponae

HayuHnblii METOI IO3HAHUS U METOBI
uccaeaoBaHus GU3NUECKUX SIBJICHUI

DKCIIEpUMEHT U TEOpHUs B IPOLIECCE MO3HAHMS
npuposl. Habmoaenue u SKkCnepuMeHT B 1
¢busnke

Crnioco0s1 n3mMepeHus: GU3NIEeCKUX BEITHYUH 1

AOGCo0THAS M OTHOCHUTEIbHASI IOTPEIIHOCTH
U3MepeHuil PU3NYEeCKUX BETUYNH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3uKy B GOPMHUPOBAHUU COBPEMEHHON
Hay4YHOU KapTUHBI MUpPA, B IIPAKTUYECKON
NEeITeIbHOCTH JII0JICH

Mexanuueckoe asmxenne. CucremMa oTcuera.
OTHOCHUTENBEHOCTb MEXAHUYECKOT'O IBHIKEHU. 1
[Ipsimas 1 oOpaTHas 3a7a4l MEXaHUKH

Paaunyc-BekTop MatepuanbHON TOYKH, €T0
MPOEKIIMU HA OCU KoopAuHaT. Tpaekropus.
[Tepememenue. Cxkopocth. X mpoekiuu Ha
OCH KOOpJUHAT



10

11

12

13

14

15

16

17

18

19

PaBHOMEpPHOE IIPSAMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHue paBHOMEPHOTO
MPSIMOJIMHENHOTO IBUKCHUS

CnoxxeHue nepeMenieHnii U CKOpoCTeil.
Pemenue 3amau

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. ¥Yckopenue. [Ipsamonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

I'paduueckoe onmcanue MPsIMOIMHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

CBoboaHoe majzeHue. Y cKopeHrne cBOOOHOTO
najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX rpaduKu

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

KpuBonmHueliHoe aBuxenue. J[BHkeHUE Mo
OKPY’KHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
[Tepuon n wacrora. LleHTpOoCcTpeMUTENBHOE U
IIOJIHOE YCKOPEHHE

KonrponsHas padora no teme "Kunemartunka"
[IepBeiif 3akon HetoTona. MHEpLnanbHble
cucremsl orcuéra. [IpuHun
OTHOCHUTEIILHOCTH [ anuiest.
Heunepuuanbhusie cuCTEMBI OTCUETA

Cuna. PaBHOneiicTBy011as1 cuia. Bropoit
3akoH Herorona. Macca

Bzaumopeiictue ten. Tpernii 3akoH
HeroTona



20

21

22

23

24

25

26

27

28

29

30

31

32

[Tpuniun cynepno3uiuu cuil. Pemenne 3anau
Ha NpUMEHEHNE 3aKOHOB HproTOHA

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBAJICHTHOCTb I'PABUTALINOHHON U
MHEPTHON MaccChl

Cuna TSDKEeCTH U YyCKOpPEHHE CBOOOIHOTO
HaJCHUS

JIBrkeHne HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYecKasi CKopocTb. 3akoHbl Keruiepa
Cuna ynpyrocru. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUJbI CUIT TPEHMUSL.
JIBM>KEHHE B KUAKOCTHU U ra3e ¢ y4ETOM CHIIbI
COIIPOTHBIICHUS CPEJIBI

Jasnenue. 'napocraruueckoe JaBieHUE.
Cuna Apxumena

AbcomotHo TBepaoe Teno. IloctynatensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJOTO Tea
MOMEHT CHIIBI OTHOCUTEIIBHO OCH BPALCHUS.
IInedo cuiel

CnoxxeHue Cuil, MPUJIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena. Y cinoBus
paBHOBECHS TBEPIOTO Tea. Bus
paBHOBECHS

Pemenue 3anau

Kontponbnas padota o teme "J[naamuka.
Cratuka TBepaoro rena'"

NMnynec MaTepualbHONW TOUYKH, CUCTEMBI



33

34

35

36

37

38

39

40

41

MaTepuanbHbIX ToueK. LleHTp Macc cucTteMsl
MaTepuaibHbIX TO4eK. Teopema o0 IBUKEHUU
LIEHTPa Macc

Nmnynbc cuibl 1 I3BMEHEHHE UMITYJIbCA TENA.
3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBIDKECHHE

MoOMEHT UMITyJIbca MaTEPUATBLHON TOUYKH.
[IpencraBneHue o COXpaHEeHUU MOMEHTA
MMITYJIbCa B IIEHTPATBHBIX MOJISIX

Pemenue 3agau

PaGora cunbl Ha MaTOM U HA KOHEYHOM
nepemenieHun. ['padpuueckoe npeacrapneHue
paboThI CHITBl. MOIITHOCTE CHITBI

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KMHETUYECKOU SHEPTUU
MaTepHUanTbHOM TOUKH

HOTCHHI/IaJ'H)HBIC 1 HEMIOTCHIIMAJIbHBIC CUJIBI.
[TorenmmansHas sHeprus. Bropas
KOCMHUYecKasi CKOPOCTb

Tpetbst KocMuYeckast CkopocThb. CBs3b
pa6OTI)I HCIIOTCHIUMAJIbHBIX CHJI C
H3MEHEHHEM MEXaHMYEeCKOM OHEpPIrUn
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyum ais uaeanbHOM
KHUJTKOCTH

KonrtponbHas pabora o Teme "3aKoHbI
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43

44

45

46
47

48

49

50

51

52
53

54

55

COXPAaHEHHUS B MEXaHUKe"

Pa3BuTue npenacraBieHuid 0 mpupoe
TernoTsl. OcHOBHBIE noaoxeHust MKT.
Huddysus. bpoyHOBCcKoe ABUXKEHME

Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX
TeJl. XapakTep ABUKEHHS U B3aUMOJICHCTBUS
YaCTHUI] BELIECTBa

Macca u pa3Mepsl MOJIEKYJT (ATOMOB).
Konnuecto Bemectsa. [locrostHHast
ABorazapo

Temneparypa. Temnosoe pasHoBecue. [kana
Llenbcus

Pemenue 3agau
Nneansubiii ra3. 'a30BbIe 3aKOHBI

Ypasnenue Menpaeneesa-Knaneripona.
Pemenue 3amau

AOcomoTHas TemriepaTtypa. 3akoH JlanbToHa

I/ISOHpOHCCCLI B nJ€aJIbHOM rasc C
IIOCTOAHHBIM KOJIHMYCCTBOM BCIICCTBA

I'paduyeckoe npecTaBicHUE H30TPOLIECCOB:
n30TepMa, U30X0pa, n300apa

OcHoBHoe ypaBHeHue MKT
Pemenue 3agau

CBs3b a0COMIOTHOM TeMIepaTypbl
TEPMOJIMHAMHYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOM SHEPrUel MOCTYIaTEeIbHOTO
TEIUIOBOTO JBWIKEHUS €€ YaCTHI]

O0001IeHrE U cUCTEMATU3aLMs 3HAHUI 10



56

57

58

59

60

61

62

63

64
65

teme "OcuoBel MKT"

Kontponbras padota o Teme "OCHOBBI
MKT"

TepMoanHaMuyeckas cucTeMa. 3aJlaHue
BHEIIHUX ycyioBud uis T/ cucteMsl.
Bremnve u BHyTpEeHHUE ITapaMeTpBl.
[Tapametpsl T/l cuctemsbl Kak cpegHue
3HAYEHUS BEJIMYUH, ONIUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Havamo TepMOgUHAMUKH.
Camonpoun3sBomnbHas penakcanus Tl cuctemsl
K TEIUIOBOMY PaBHOBECHIO

Mogenp neanbHOro ra3a B TEpMOJIMHAMUKE.
VYcioBus TPUMEHUMOCTH 3TON MOAEITHN

YpaBuenue Menzeneesa-Knaneiipona u
BBIPAKEHUE JIJIS1 BHYTPEHHEN SHEPruu

BrIpaxenue i BHyTpEeHHEH SHEPTUn
OJTHOATOMHOTO MJI€aIbHOIO Iasa.
KBazucratnueckue 1 HECTaTHYECKHE
IIPOLIECCHI

DneMeHTapHas paboTa B TEpMOJIMHAMHUKE.
Berancnenue paboThl o rpaduky mporiecca
Ha pV-nuarpamMmme

Tennonepenayua kak criocod U3MEHEHUS
BHyTpeHHel sHeprun TJl cuctemsl 6e3
COBEpILEHHS pabOTHI

KonBek1usi, TermonpoBOAHOCTh, U3IyYCHHE

KommuectBo Teruiotel. 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 TEIJI0Ta CTOPAHHUS
TOIUIMBA

Pacuér xonmyecTBa TEIIOTHI IPU
TerJionepeaaye

[Tonsatue 06 agmabaTHoM nporecce. [lepBorii
3aKOH TePMOJMHAMUKHU

KonngecTBo TemioTs! u paboTa Kak Mephl
U3MeHEeHUs BHyTpeHHe! sHepruu T/1
CUCTEMBI

BTopoii 3aKk0H TEpMOIMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeobpaTuMocTs PpUPOTHBIX TIPOIECCOB

[Tpuniune! aeiictBus TermnoBbix MamuH. KIT
MakcumansHoe 3Hauenue KI1/I. [lukn Kapuo
Pemenue 3amau

OKOJIOTUYECKHE aCIIEKThI UCIIOJIb30BaAHUS
TEIUIOBBIX ABHUTaTeneH. TemnoBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl

Pemenue 3amau

O0001IeHre U cUCTEMaTU3alUs 3HAHUI 110
teme "Tepmonunamuka. TernaoBbie MalIuHbI"
KonTponbHas pabora o teme

"TepmoanHamuka. TeraoBbie MaIUHbBI"

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kuneHue. Y aenbHas TEILUIOTa
napooOpazoBaHUs

HacmmeHHme M HCHACBIIICHHBIC I1aphI.
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80

81

82

83

84

85

86
87

88

89

KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH U
JTaBJICHHS HACBIILIEHHOTO 1apa OT
TEMIEPATYPbl, UX HE3ABUCUMOCTb OT 00bEMa
HACBILLIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
AKHUJIKOCTU

BrnaxHocTs Bo3ayxa. AOCOMIOTHAS U
OTHOCHTEIbHAS BIaXKHOCTH
Pemenue 3amau

Teépnoe Teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOIIHS CBOWCTB
KpUCTAJIIOB

[lnaBnenue u kpuctamm3anus. Y aeabHast
TerutoTa tiasieHus. CyOomumarus
Hedopmaruu BEpAOTO Tena. Pactsxenue u
cxartue. Casur. Moayins FOnra. [Ipenen
ynpyrux aedopmariuii

TennoBoe pacmupeHue KUIKOCTEN 1
TBEPABIX TE. AHTAPMOHU3M TEIJIOBBIX
KoJie0aHuil 4acTHUIl BEIIeCTBA
[IpeobpazoBanue sHeprun B (ha30BBIX
nepexonaax

YpaBHEHHE TEIUIOBOTO OamaHca
Pemenue 3agau

[ToBepxHOCTHOE HaTsKeHue. KanwspHbie
sABJICHUS. J[aBJIeHKE 110 UICKPUBIEHHON
MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlamnaca

O000I11IeHNE U CUCTEMATHU3AIMS 3HAHUH 110
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91

92

93

94

95

96

97

98

99

100

Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3zoBblie Iepexoan"

KontponbHas padota o Teme "ArperaTHbie
cocTosiHUS BemiecTBa. Da3oBbie MePexobl"

DneKTpu3aIys TeNl U e€ IPOsBICHUSI.
DnekTpuyeckuii 3apsia. [IBa Buma
ANIEKTPHUYECKUX 3apsiioB. [IpoBoIHUKHY,
TVBJICKTPUKH | TTOTYTIPOBOTHUKH

DNeMeHTapHBIN JIEKTPUUECKHM 3apsia. 3aKoH
COXPAHEHUS JIEKTPUUECKOrO 3apsijia
Bzaumopenicteue 3apsanoB. Toueunsie
3apsasl. 3akoH Kynona

Pemenue 3agau

Dnekrpuyeckoe noie. Ero ageiictBue Ha
BJIEKTPUYECKUE 3aPsbl

Hanpspk€HHOCTD 2JEKTPUYECKOTO TOJIS.
[IpoOGubIii 3apsiz. JInHuYM HAPSHKEHHOCTH
ANEKTpUYeCcKOro nosst. OqHOpoHOE
JJIEKTPUYECKOE T10JIe

IToTeHIMaIbHOCTB IIEKTPOCTATUYECKOTO
noJis1. Pa3HOCTh MOTEHIMAIOB U HAIIPSKEHUE
[ToTrenumanpHas YHEPrU 3apsia B
JNEKTPOCTATHYECKOM 1oze. [loTeHnnan
INEKTPOCTATHYECKOTO MO

CBs13p HANPSKEHHOCTH MOJIS U Pa3HOCTH

NMOTCHIUAJIOB AJIA 3JICKTPOCTATUYCCKOI'O ITOJIA

[TpuHIMT CynEeprnO3HUIINU AIEKTPUUECKUX
noJiei



101

102

103

104

105

106

107

108

109
110

111

112

113

114

115

Pemenue 3amau

ITone Toueunoro 3apsiaa. [losne paBHoMepHO
3apsoKeHHOU cepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
mapa. [lone paBHOMEpPHO 3apsSKEHHON
0ECKOHEYHOM! MIOCKOCTH

[IpoBOAHMKY B 3EKTPOCTATHUECKOM IIOJIE.
VYcioBue paBHOBECHS 3apsiOB

JIMBIEeKTPUKY U TTOIYITPOBOAHUKH B
ANEKTPOCTATUYECKOM T0JIe

Konnencarop. DnekTpo€MKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTD TUIOCKOTO
KOHJICHCATOpa

HapaJIJIeJIBHOG COCAMHCHHUC KOHACHCATOPOB

ITocnenoBaTenbHOE COEQUHEHNE
KOHJICHCAaTOPOB

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa
Pemenue 3amau

JIBro>keHue 3apsKEHHOM YacTHUIIbI B
OJTHOPOJTHOM DJIEKTPHUUECKOM I10JIe
Pemenue 3amau

O0001IeHre U cUCTEMaTU3alUs 3HAHNUI 110
Teme "Dnekrpudeckoe mosie"
KonrtponsHas pabota o teme
"DnexTpuueckoe moie"

Cuia Toka. [TocToSHHBIH TOK. Y ClIOBUA
CYyILIECTBOBaHUS IOCTOSIHHOT'O
3JIEKTPUYECKOTO TOKA
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117

118

119

120

121

122

123

124

125

126

127

128

129
130
131
132

Wcrounuku Toka. Hanpsxenne u 5/1C

3akon Oma 1S y4acTKa LEenH.
DIEeKTPpUYECKOe COMPOTUBIICHNE

3aBHUCHMOCTh CONPOTUBJICHUA OAHOPOJIHOTO
IIPOBOAHMKA OT €I0 AJIMHBI W IJIOIIaan
MOMNEPCUYHOTI0 CCUCHUA

VY 1enpHOE CONPOTUBIICHUE BEILIECTBA.
Pemenue 3agau

HOCJ’ICI{OB&TGJ’IBHOC, napajjiCJIbHOC,
CMCHIAHHOC COCANHCHUC IMTPOBOAHUKOB

Pacuét pa3BeTBIEHHBIX 3JIEKTPUUECKUX
ueneil. [IpaBuna Kupxroga

Pemenue 3amau

Pabota anekTpuueckoro Toka. 3akoH J[koyis
—JleHna
Pemenue 3agau

MOIIHOCTB 3JEKTPUYECKOT0 TOKA. TermoBas
MOIIIHOCTb, BBIIETIsIEMasi Ha PEe3UCTOpe

Pemenue 3agau

O/1C n BHyTpEHHEE CONPOTUBIICHNE
HCTOYHUKA TOKA

3axon Oma AJ1s MOTHOM (3aMKHYTOM )
AJIEKTPUYECKON LIETTH

Pemenue 3anau
MoImHOCTh HCTOYHUKA TOKA
Kopotkoe 3ambikanne

KOH,Z[GHC&TOP B IICIIM IIOCTOSAHHOI'O TOKa

p—
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134

135

136

137

138

139

140

141

142

143
144

145

Pemenue 3amau

Pemrenue 3agau mo treMme "IlocTOSIHHBIN
AJIEKTPUYECKUMA TOK"

Perrennie 3agau mo reme "IlocTOSHHBIH
ANEeKTpUYEeCKuil TOK"

Permrennie 3agau mo treMme "IlocTOSIHHBIH
3IEKTPUUYECKUN TOK"

O0001IeHre U cUCTEMAaTU3aUs 3HAHNUI 110
teme "TloCTOSIHHBIN ANeKTPUUECKUN TOK"

KonTponbHas padota o teme "TlocTosHHBIIM
AIEKTPUUYECKUN TOK"

DnexTpuyeckas MPOBOAUMOCTD Pa3IUIHBIX
BEIIECTB. DJIEKTPUUECKUI TOK B METaIIaX.
CBepXIpoBOIUMOCTh

DIIEKTPUYECKUI TOK B pacTBOpax U
pacmuiaBax 31MeKTpoiauToB. 3akoHbl Dapases
TUTSL BIEKTPOIIH3a

DneKkTpuyecKuil ToK B razax. [lmasma
DneKTpuuecKuil TOK B Bakyyme. BakyymHbie
npubopHI

DJIEKTPUYECKUI TOK B MOJYIPOBOJHUKAX
[TomynpoBOAHUKOBBIE IPUOOPEI
DU3NYECKUI TPAKTUKYM 110 TEME
"N3mepenue CUbl TOKA U HATIPSIKSHUS B
L[ENU TIOCTOSIHHOT'O TOKA MPU OMOIIIH
AQHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIHHBIX
npubopoB" UK "3HAKOMCTBO ¢ IUPPOBOH
naboparopueit o gusuke. [Ipumepsl
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147

148

149

150

151

u3MepeHus: GPU3NIECKUX BETTUUUH MPU
MIOMOUIY KOMITBIOTEPHBIX JATYUKOB"

®uznyeckuil mpakTukyM 1o teme "M3yuenue
HEPaBHOMEPHOTO JBUKECHHUSI C IETbI0 1
ompezeNeHus MTHOBEHHOM ckopocTu"

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Ipu IPSIMOJTMHEHHOM
PaBHOYCKOPEHHOM JIBM>)KEHHUH 110 HAKJIIOHHOM
miockoctu" win "Uccnenosanue
3aBUCUMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH>KEHUN"

DU3NYECKUN TPAKTUKYM 110 TEME
"N3mepenune yCKopeHusi CBOOOTHOTO
najgeHusa" win "M3yueHue qBUKEHU Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

®u3nyeckuil mpakTukyM mno teme "M3yuyenue
JBUKEHUSI TeJa 10 OKPY>KHOCTH C
MOCTOSSHHOM MO MOJIYJII0 CKOPOCThIO" Min
"UccnenoBanue 3aBUCHMMOCTH TIEPHOA
oOpallleHus KOHMYEeCKOT0 MasiTHUKA OT €ro
napameTpoB"

DU3NYECKUN TPAKTUKYM 110 TEME

"N3Mepenue paBHOIEUCTBYIOIIECH CUIIBI IPU
JBYDKEHUH OpycKa 110 HaKJIOHHOM TIOCKOCTH"

niu "IIpoBepka runoTe3bl 0 HE3ABUCUMOCTH 1
BPEMEHU JIBWKEHHUSI OpYyCKa M0 HAKIIOHHOH

IJIOCKOCTH Ha 3aJIaHHOE PacCTOSIHUE OT €T0

Macchl"

DuU3NYECKUN TPAKTUKYM 10 TEME 1



152

153

154

"UccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIIKX B MIPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarun win "MUzydenue
JIBYDKEHUS CHCTEMBI TEJ, CBI3aHHBIX HUTHIO,
TIEPEKUHYTOH uepe3 NErKuii 610K"

Du3HUECKU PAKTUKYM 110 TEME
"U3mepenune kodhduimenTa TpeHus mno
BEJIMYMHE yTIIOBOTO KO PHUIIMEHTA
3aBucuMoctu Frp(N)" win "UccnenoBanue
JBYKEHUS OpycCKa 110 HAKJIIOHHOM MIOCKOCTH
C IEpeMEHHBIM KO3 UITUEHTOM TPpEeHUS" WITN
"H3yuyeHue IBUKEHUS Tpy3a Ha Bally €
TpeHueM"

@u3HYECKU IPAKTUKYM 110 TEME
"MccnegoBanue yclIoBHl paBHOBECHS
TBEPOrO Teja, UMEIOIIET0 OCh BpalieHus"
i "KoHcTpynpoBaHue KpOHILITEHHOB U
pacuét cun ynpyroctu" win "U3yuenue
YCTOMYHMBOCTH TBEPIOTO TEJIA, UMEIOILETO
IJI0IA b OTIOPHI"

DU3NYECKUN TPAKTUKYM 110 TEME
"M3MepeHne uMItyJibca Tejaa o TOpMO3HOMY
nytu" unu "M3Mepenune cuibl TATU, CKOPOCTH
MOJIEJIN HIIEKTPOMOOHIISE M MOIITHOCTH CHJIBI
Taru" win "CpaBHEHNE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHIIBI" HIIH
"UccnenoBanue coxpaHeHus: UMITyJbca Ipu
yrpyrom B3aumozencteun'" win "M3mepenune
KMHETHUYECKOW PHEPTUU TeJla 110 TOPMO3HOMY



155

156

157

158

mytu"

®usznyeckuil mpakTukyM 1o teme "M3yuenue
M30TEPMHUYECKOro Ipoliecca (peKOMEHA0BaHO
UCroJib30BaHue 1 poBoi 1abopaTopun)”
iy "M3ydeHne n30X0pHOro nporecca’ uim
"N3yuenue n3obapHoro npouecca" win
"[IpoBepka ypaBHEHHs cOCTOSHUA"

DU3NYECKUN TPAKTUKYM 110 TEME
"U3Mmepenue ynenpHol TEIOEMKOCTU WIIH
"HccnenoBanue mporecca OCThIBAaHUS
BemectBa" win "HccieqoBanne annadaTHOro
npouecca” nin "M3yueHne B3auMOCBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATypbl KUIIEHUS
Jkuakocten"

®usnyeckuil npakTukyM 1o teme "M3yuyenue
3aKOHOMEPHOCTEHN UCTIapeHUsl )KUAKOCTENH"
unu "V3Mepenue yieapHOM TeIOThI
iaBsieHus abjaa" uinm "M3yueHue cBONCTB
HACBIIIEHHBIX NTapoB" uinu "M3mepenue
a0COJIIOTHOM BIIaXKHOCTH BO3/yXa U OLIEHKA
Macchl MapoB B oMerieHuu". Msmepenue
KO3 pHLIHEHTa TOBEPXHOCTHOTO HATSHKEHUS

@u3HYECKU NPAKTUKYM 110 TEME
"HaOmroienue npeBpanieHus: SHEprun
3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
n3iydeHus ceeroanona’ wiu "Mzyuenue
MPOTEKaHUs TOKA B LIETIH, COAEpKaIeh
KoHAeHcarop" win "Pacnpenenenue pasHOCTH



159

160

161

162

163

164

165

MIOTEHLIMAJIOB (HAIPSKEHUs) IpU
MIOCJIEZI0BATEILHOM COEIMHEHUHN
KOHJIEHCAaTOPOB"

DuU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBanue CMEILIaHHOTO COEIMHEHUS
pe3ucropoB” ninn "M3MepeHue yaenbHOro
COIIPOTHBIIEHUS IPOBOJHUKOB' WK
"UccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT
HaIpPsDKEHUS TS JIaMITbl HaKaJIuBaHUs "

DuU3NYECKUN TPAKTUKYM 10 TEME

"HaGnronenue anekrponusa’ wim

"U3mepenue 3apsia 0THOBAJIEHTHOTO HOHA"

i "HMcciienoBanue 3aBUCUMOCTH 1
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT

temnepaTypbl’ win "CHITHE BOJIbT-aMIEPHOU
XapaKTePUCTUKHU Aroaa"

PesepBHsiit ypok. O6o0eHue U
CUCTEMAaTH3allus 3HaHUU 110 TEME 1
"Kuuematnka"

PezepBHblit ypok. O0001IEHNE U

CHCTEMAaTH3alMs 3HAHUH 110 TEME 1
" Jlunamuka"

PezepBHblit ypok. O0001IEHNE U

cucTeMarusalys 3HaHuu mo teme "CraTuka 1
TBEpaoro rena"

PeseprubIil ypok. O6001eHNE U

CHCTeMaTH3aIlHs 3HaHUH 110 TeMe "3aKOHBI 1
COXpaHEHUs B MEXaHUKe"

Pesepubliil ypok. O60011eHUE U 1



cucTeMarusanys 3HaHui mo Teme "OCHOBEI
MOJIEKYJISIPHOKHHETUYECKON TeOpun"

PeseprubIil ypok. O6001eHNE U
166 CHUCTEMAaTU3alMsl 3HaHUH 110 TEME 1
"TepmoanHamuka. TernaoBple MAIUHbI"

PesepubIiil ypok. O60011eHIE U
167 CHCTEMAaTHU3alMs 3HAaHUH 110 TEME 1
"ArperatHble COCTOSIHUS BellecTBa. Da3oBbie

nepexoasr"

Pesepubiil ypok. O60011eHUE U
168 CHUCTEMaTH3aIus 3HAHHUH 110 TeMe 1
"Dnexrpuueckoe mose"

PesepBHslit ypok. O6o0eHuEe U
169 CHUCTEMaTH3aIus 3HAHHUH 110 TeMe 1
"[TocTOSIHHBIN 371eKTpUYECKUN TOK"

PezepBHblit ypok. O0001IeHNE U
170 cucTeMarusanus 3Hauui o reme "Toku B 1
pa3IuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170

16



11 KVIACC

Ne
n/n

11

12

Tema ypoka

B3aHMOﬂeﬁCTBHC IIOCTOSIHHBIX MAarouToB U
MIPOBOJAHHUKOB C TOKOM. MarHuTHOE MoJe.
I'unoTesza Ammnepa

Bekrop MmarautHOM nHAYKUMH. [IpuHmn
CyNEpIIO3UIIMM MATHUTHBIX NoJel. JInnnn
MAarHMUTHOW UHIY KLU

MarauTtHoe 1oJje MPOBOJHUKA C TOKOM.
OmneIT Opcrena

Cuna Amrnepa, €€ HanpaBJIe€HUE U MOYJIb
Pemenue 3agau

[Ipumenenue 3akoHa Ammepa.
DIEeKTPOU3MEpUTENbHbIE TPUOOPHI

Cuna Jlopenna, e€ HanpaBJICHUE U MOTYJIb.
JIBr>keHUE 3apsKEHHOM YaCTHULIbI B
OJTHOPOJHOM MAarHUTHOM TI0JIE

Pemenue 3amau
Pa6ota cwbl Jlopeniia
Pemenue 3amau

MarauTHoOE 10JIE B BEILIECTBE.
deppoMarHeTHKH, Mapa- u AMaAMarHeTHKU

OcHOBHBIE CBOICTBA (heppOMArHETHKOB.
[Ipumenenne peppomMarHeTHKOB

KoanuecTBo 4acos

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYecKue
padoThI

JlaTa
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 "Maraursoe moie"
Pemrenne 3agad mo reMe "MargutHoe 1mosne"

SIBiIeHME IIIEKTPOMArHUTHOW UHAYKLWH.
[ToTok BeKkTOpa MAarHUTHOM MHIYKIIUU

O/1C unnykuuu

3aKOH JIEKTPOMArHUTHON MHAYKIIUU
®dapanes

Buxpesoe anexrpuueckoe noise. Toku Pyko
OJIC MHAYKIMYU B IBYOKYIIIMXCS
MIPOBOJTHUKAX

Pemenue 3agau

[IpaBuno Jlenna

NuayxktuBHOCTB. KaTylllka MHAYKTUBHOCTH
B LIETIH ITOCTOSIHHOT'O TOKa

SABnenne camonnaykuuu. J1C
CaMOMHIYKIINH

BHCPFI/ISI MAarauMTHOTI'O ITOJIA KaTYIIKHU C
TOKOM. BHCKTpOMaFHI/ITHOC I0JIE

Pemenue 3amau

O06001IeHrEe ¥ cucTeEMaTU3alus 3HAHUH 110
TeMe "DneKkTpoarnHamMuKa"

KonTponbhas padbota no teme
"OnexrpoaguHamMuka"

Konebarensuas cucremMa. CBOOOIHEIE
Kosiebanus. ['apMoHnyeckue Konebanus

Kunemarunueckoe u JUHAMHUYCCKOC
OIMCaHue KojeOaTeIbHBIX JBHKCHUH



30

31

32

33

34
35

36

37

38

39

40

41

DHepreTuyeckoe onucanue. Beison
JMHAMUYECKOTO ONMCAHUS TAPMOHHYECKUX
KOJICOaHHH M3 X SHEPTETHYECKOTO U
KHHEMATHYECKOTO OTTMCAHHS

Awmrutyna u asza konebaHmit

Ilepuon u yactora xosnebanuil. [lepros
MAaJIBIX CBOOOIHBIX KOIeOaHUNi
MaTeMaTU4ecKoro MastHuka. [lepuon
CBOOOHBIX KOJI€OaHUH TPY>KUHHOTO
MasiTHUKA

3aryxatomnme Konebanus. BelHyKIeHHbIC
koseOanus. Pezonanc

ABToKoneOaHus

Pemrenue 3agau

VYpoxk-koHpepenuus "MexaHuueckue
Kos1e0aHusl B My3bIKaJIbHbIX HHCTPyMEHTaXx"
O06o0061IeHre U cucTeMaTu3alus 3HaHui 10
teMe "MexaHunueckue konebaHus"
DeKTpOMarHuTHbIE KOJeOaHUs.
KonebaTenbHbIi KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY AbI
3apsijia KOHJIEHCATopa ¢ aMIUIUTYION CHIIbI
TOKa B K0JIEOATEIILHOM KOHTYpE

3aKOH COXpaHEHHsI SHEPTUHU B U1€aTbHOM
Kose0aTeTbHOM KOHTYPE

3aryxaromue JIeKTpOMarHuTHbIE

KoJjeOaHus. BeIHY K IeHHbBIE
ANEKTPOMArHUTHBIEC KoieOaHus



42

43

44

45

46
47

48

49

50

51

52

53

54
55

56

IIepeMeHHBII TOK. Pe3uctop u koHAEHCATOP
B LICTIA IIEPEMEHHOI0 TOKa

KaTYIHKa HWHIAYKTHBHOCTHU B LCIIN
NEPEMEHHOI'O TOKA

3axon OMa i 3IEKTPUUYECKOM Lienu
MIEPEMEHHOTO TOKA

MOImHOCTE IEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUCHUE
CWJIBI TOKA Y HAIIPSKEHUS

Pe3oHaHC B anekTpryecKoi Lenu
Pemenune 3amaq

WneanbHelif TpancdopmaTop.
[TpousBoaCcTBO, TIepenadya u moTpedieHue
JIIEKTPUYECKON SJHEPTUU

DKOJIOrH4YecKHe PUCKU IIPU IIPOU3BOJICTBE
aneKTposHepruu. KyiabTypa ucrnonb3oBaHus
3JIEKTPOIHEPIUHU B IIOBCEHEBHOM KU3HU

Pemntenue 3agau
Pemenune 3agau

O0o001IeHre U cHCTeMaTU3alus 3HaHUH 110
TeMe "DJeKTpOMarHuTHbIC KojiebaHus"

Mexanndeckue BOIHBL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

CBolicTBa MEXaHUYECKUX BOJIH
3ByK. XapakTepUCTUKH 3BYKa

Wudpas3syk u yneTpassyk. [llymoBoe
3arpsiI3HEHUE OKPYIKAOLIEN Cpebl



57

58

59

60

61

62

63

64

65

66

67

68

Pemenue 3amau

DJIEKTpOMarHuTHbIE BOJHEI. M3yueHue
AIEKTPOMArHUTHBIX BOJIH

OHeprus IEKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH

[ITkana 31€KTPOMArHUTHBIX BOJIH.
[IpuMmeHeHne 3JIeKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

[TpuHIUIBI paAUOCBS3U U TEIEBUCHHUS.
Paguonokanus. 1eKTpOMarHuTHOE
3arpsi3HEHUE OKpYyXKarollel cpeibl

Kontponbnas padota o teme "Konedbanus
Y BOJIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

Pemenue 3amau Ha MMPUMCHCHUC 3aKOHA
HpHMOJ’IHHCI’IHOFO pacnpoCTpaHCHUsA CBETa

Otpaxenue csera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaino

[Ipenomiienne cBeTa. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN 0KA3aTelb IIPEIIOMIICHUS.
[TonHOE BHYTpEHHEE OTPAKECHUE.
[IpenenbHbIl yroa NOJHOTO BHYTPEHHETO
OTpaKEHUs

Pemenue 3aaa4 Ha MIPUMCHCHHUC 3aKOHOB
OTpaXXCHUA U NPCIIOMJICHHUA CBCTA

Xop nydent B mpusme. Jlucnepcus cBera.
CrnoxxHbIl cocTaB Oenoro cBera. L{BeT



69

70

71

72

73

74
75
76

77

78
79
80

81

82

&3

84
85

86

JInn3bl. @OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJIa JIMH3BI

[TocTpoenue n3o00pakeHUH B JIMH3aX U UX
cucTeMax. YBEJIMYECHHE JIMH3bI

Pemenne 3amau Ha nocTpoeHue
M300pakeHHH, MOTYy4aeMbIX C IIOMOIIIBIO
JIVH3

I'ma3 kak onTuyeckas cucTema

Pemenue 3agau. [Ipenensr npuMeHUMOCTH
Te€OMETPUUECKOM ONTUKH

CkopocTb cBETa U METO/IbI €€ U3MEPEHUS
Jlucniepcusi cBeta
WnTepdepenuus ceeta

KOFCpGHTHBIC WCTOYHMKU. Y CIIOBHUS
H8.6JIIOI[CHI/I$I MakKCMMyMOB U MUHUMYMOB

Pemrenue 3agau
[Tpumenenne uHTEpPEpEeHIINN
Hudpakums cBeta

JudpaximonHas pemeéTka. Y cioBue
HaOJIIOICHUS TIIABHBIX MAaKCHMYMOB

Pemenune 3agau

HOHCpCLIHOCTI) CBCTOBBIX BOJIH.
[Tonspuzanus ceera

Pemenue 3amau
CBeTOBBIC SBJICHHS B IPUPOJIC

0O06001IeHME ¥ cUcTEMAaTU3alus 3HAHUHI 1O
Teme "Onotuka"



87

88

89

90

91

92

93
94
95
96

97

98

99
100

101

Konrponsnas padora no teme «OnTuka»

['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHHUKH. 3aKOHBI JIEKTPOIMHAMUKU U
MIPUHIIUIT OTHOCUTENBHOCTH

ITocTynarel cnenuanbHOM TEOPUU
OTHOCHUTEJILHOCTH

IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJL.
[IpeobpazoBanus JlopeHma. YcinoBue
NpUYUHHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHU U
COKpAILlCHHUE JITUHBI

OHeprus U UMILYJIbC PEISITUBUCTCKON
YaCTHULBI

CBsI3b MACCBI C SHEPTUEN U UMITYJIHCOM
PENAATUBUCTCKOM YaCTULIbI. DHEPTHUS MOKOS

PaBHOBECHOE TEMIOBOE UBITyUYEHUE

3akoH cMmenienus Buna

I'mmore3a M. Ilimanka o kBaHTax. ®OTOHBI
DHeprus u UMIyasc GoToHa

®otorddext. OnpiTer A. I'. Cronerosa.
3akonsl pororddexra

VYpaBHenue DiiHmreiHa 11 GoTtodddexra.
"Kpacnas rpanuma" ¢potorddexra

JlaBiienue cBera. OnbiTel [1. H. JIeOenena
BoiHOBEIE CBOMCTBA YaCTHIL

Bounnsl ne bponsa. /[nuHa BosHbIL 1€
Bpoiins u pazmepsl 06J1aCTH TOKATH3AIHH
JBHKYILIEWCS YaCTULIBI

—_—



102
103

104

105
106

107

108

109

110

111

112

113

114

115

KopmyckynsipHO-BOJIHOBOM 1yan3m
Judpaxius 371eKTpOHOB Ha KpHCTaIax
Crnenuduka n3MepeHuii B MUKpOMHUPE.
CooTHoleHUs1 HeoNpeAeNEHHOCTEN
['eitzendepra

Pemenue rpaduyeckux 3amnay

Pemenue pacuérHeix 3ama4

KonrtpomnbHas padora no temam: "OCHOBBI
CTO", "KoprycKyJIspHO-BOJIHOBOM
nyanu3m"

OnbITHI IO UCCIEAOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas Mmozaens aroma Pezepdopra
IToctynater bopa

Bunel criektpoB. CieKTp ypOBHEN 3HEPTUU
aToMa Bojopoza

CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHUE
cBeTa

Jlazep

Hyxnonnas monens spa ['eitzen6epra-

WBanenko. 3apsia 1 MacCoBO€ YUCIIO AJIpa.
M3oTonwl. PagnoakTHBHOCTE

3aKOH paJIuO0aKTUBHOTrO pacmnaaa. CBoMcTBa
WOHU3UPYIOLIETO u3ydeHus. Biausiaue
PaINOAKTUBHOCTHU HA KUBbIE OPTAHU3MBI.
Jo3zumerpus

DHeprus CBA3M HyKJIOHOB B sipe. SnepHble
cunbl. Jledekt Maccol siapa. SAnepHbie
peaknuu. SAnepuspie peakTopsl. [Ipobiemsr



116

117

118

119

120

121

122

123

YIPaBIIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrM4€eCKHE aCleKThl Pa3BUTHS S1EPHON
SHEPTeTUKU

Mertoabl perucTpaluu U UCCIEeI0BAHUS
3JeMEHTapHbIX YacTull. DyHaaMeHTalIbHbIE
B3aUMOJCUCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mo enu. KBapk-riatooHHast MOJEIb aJpOHOB

®duzuka 3a npeaenamu CTaHAapTHOU
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EMMHCTBO pU3MuecKoil KapTUHBI
Mupa

DTarnbl pa3BUTHS ACTPOHOMUU. 3HAYEHUE
aCTPOHOMUU

[TpruMeHNMOCTH 3aKOHOB (PH3HUKH IS
O0OBSCHEHHS TIPUPOIBI KOCMHUECKHUX
00BeKTOB. MeTOIbI aCTPOHOMHYECKHUX
HUCCIIEIOBAaHUU

COBpeMeHHBIe OIITHYCCKHUE TCICCKOIIBI,
PaJIMOTEIIeCKOITBI, BHEATMOC(EpHAs
aCTPOHOMHUS

Bun 3Bé3aH0ro Heba. Co3Besnus, spKue
3Bé3IU>I, IIJTaHEThI, UX BUAUMOC IBHXXCHUC
Conneunas cucrema. Connue. ConHeyHas
akTUBHOCTbH. MlcTounuk sHepruu ConHua u
3BE3D

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU.
Juarpamma "crieKTpangbHbINA K1acc —
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125

126

127

128

129

130

131

132

CBETUMOCTE"
3Be3 bl IIaBHOM MOCIEN0BATEIbHOCTH

BuyTpennee ctpoenue 38€31. CoOBpeMEHHbIE
NpEACTABJICHUA O IMPOUCXOKICHHUU U
sBositonny CosHIa U 3BE37. DTarbl )KU3HU
3BE3 ]

Muneunsiii [1yTe — Hama ['anaktuka. Tumnst
raJlakTuK. YEpHBIE ABIPBI B A1pax rajJakTHK

Bcenennas. Pacuimpenue Beenennoid. 3akoH
Xab66mna. Teopus bombiioro B3psiBa.
PenukToBoe u3nyueHue

MacmrabHas cTpykTypa Beenennoil.
MeraranakTuka

Hepeménnsie npobaemMbl aCTpOHOMUU

DU3NYECKUI TPAKTUKYM 10 TEME
"UccaenqoBanre MaroiuTHOT'O ITOJIA
IMOCTOSIHHBIX MarHUTOB' WJIH
"UcciaenoBanune CBOICTB
¢beppomarnerukos" wnu "HccnenoBanue
NEUCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue cunbl AMnepa" nnu "HU3ydenne
3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
nn "OnpeneneHne MarHUTHOW MHIYKIUU
Ha OCHOBE U3MepeHUsI cuiibl Ammepa”

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue IBIEHUS



133

134

135

136

137

138

139

3JEKTPOMArHUTHOM MHIYKUIUHU" WK
"OnpeneneHre HHAYKIUU BUXPEBOTO
MarduTHOro 1moJjs"

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue sBI€HNUA CaMOUHIYyKIHN"
i "COopKa MOJIENN 3IIEKTPOMArHUTHOTO
resepartopa"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue nepruoia CBOOOIHBIX
Kosie0aHU HUTSIHOTO U MPY>KUHHOTO
MasTHHKOB"

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

@uU3HYECKUI NPAKTUKYM 110 TEME
"MccnegoBanue NepeMEHHOIO TOKA YEpeE3
IIOCJIEIOBATENILHO COCIMHEHHBIE
KOHJICHCATOP, KaTyUIKy U PE3UCTOpP" Win
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIH IEPEMEHHOI0 TOKa"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3yueHue mapameTpoB 3ByKOBOW BOJIHBI'"

@u3HYECKU MPAKTUKYM 110 TEME
"U3mepenue mokasaresns npeaoMIIeHUs
crexna" win "llonyyenue n3odpaxxeHus B
CHUCTEME U3 IIOCKOTO 3€pKajia U JIUH3bI"
@u3HYECKU MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BEIECTBa (Ha mpUMepe



140

141

142

143

144

145

Kugkux 1uH3)" unu "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOITIX
uH3"

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

OU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHue UMIyJbca U SHEPTUU
pPENATUBUCTCKUX YacTull (o ¢oTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

OU3NYECKUI TPAKTUKYM 10 TEME
"NU3mepenue nocrosinHou [limanka Ha
ocHOBe uccnenoBanus pororddexra" nnm
"NccnenoBanue 3aBUCUMOCTH CHITBI TOKA
Yyepe3 CBETOAMO/] OT HaIpsKeHus"

OU3NYECKUI TPAKTUKYM 10 TEME
"MccnegoBaHue CeKkTpa pa3pekeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEpPEHUE
noctosiHHoM Punbepra"

OU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanne paaiMoakTUBHOTO (OHA C
UCIOJIb30BaHUEM J03UMETpa" WiH
"N3yueHue nornouieHus: 6eTa-4acTuil
aIfoMUHHEM"

OU3NYECKUI TPAKTUKYM 10 TEME
"HaOmronenus 38€30H0T0 HEOA
HEBOOPYKEHHBIM TJ1a30M C UCTIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUITIOKESHHUM JIS
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147

148

149

150

151

152

OTIpeIeTICHUS TIOJI0KEHUS HEOSCHBIX
O00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoJIyIapus U sipKue
3BE361" miu "HaOuroieHus B TEIECKOIT
JIyHBI, U1aHET, TYMAHHOCTEH U 3BE3THBIX
CKOIieHui"

O0001IeHNEe U CHCTEMATH3aLHs 3HAHUI.
Pousb pusuku u actpoHOMUY B
9KOHOMHUYCCKOM, TEXHOJIOTHISCKOM,
COIIMAIBHON M ATHYECKOH cdhepax
NeATEIIbHOCTH YeJIOBEKa

O06o0uieHne 1 cucTeMaTu3aIys 3HaHUH.
Posnb 1 MecTo (PU3HUKHU U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O06o011ieHne 1 cucTeMaTu3alys 3HaHUuH.
Ponbs ¢pusudeckoit Teopun B GoOpMUpOBaAHUU
NPEJCTaBICHUN O (PU3NIECKON KapTUHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHPA B
00IIIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEICTaBICHUN O IPUPOLC

O0001IeHne ¥ CUCTEMATH3AIM 3HAHUH 110
TeMe "Kunematnka"

O0001IeHre U cCUCTEMATH3aIMs 3SHAHUH 110
TeMe "Kunemarnka"

O06o001IeHrEe U CHCTEMATH3AIIHMs 3HAHHUI 110
teme "/IluHamuka"

O0001eHne ¥ CUCTEMATH3AIM 3HAHUH 110
teMe "CraTtuka TBEpAoro rena”
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156

157

158

159

160

161

162

163

O06o0mieHne 1 cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHbI COXpaHEHHs B MEXaHUKe"

O06001IeHrEe ¥ cucTeEMaTU3alus 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJIIPHO-KNHETUYECKON
Teopun"

O000111eHE ¥ CUCTEMATHU3AaIMs 3HAHUH 110
teme "Tepmonnnamuka. TernmoBbie
MalIuHe"

O06o0muIeHne 1 cucTeMaTU3aIus 3HAaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
dazoBble nepexobl"

O00011IeH1E U CUCTEMATU3AIMs 3HAHUN 110
TeMe "DieKTpudeckoe nose"

O06001IeHre ¥ cucTeEMaTU3alus 3HAHUH 110
teme "[1oCTOSIHHBIN 37eKTpUYeCKUid TOK"

O06o0mieHne 1 cucTeMaTU3aIys 3HaHUH 110
teMe "Toku B pa3nnyHbIX cpeaax”

O00011eHrEe ¥ cucTeEMaTU3alus 3HaAHUHI 11O
TeMme "Marautaoe noie"

PeseprubIil ypok. O6001eHIE 1
CHCTEMAaTHU3aIUs 3HAaHUH 110 TEME
"DeKTpOMarHuTHas UHIYyKIUS"

PesepBHEIi ypok. O000IICHHE 1
CHUCTEMATHU3ALU 3HAHUH 110 TeEME
"Mexaunyeckue xonedanus"

PesepBHelit ypok. O600ICHHE 1
CUCTEMAaTH3aIHs 3HAHHUIA 110 TeMe
"DIeKTpOMarHUTHBIE KOoJIeOaHus"
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PezepHblit ypok. O000mIeHNE U
cucTeMaTH3alus 3HaHUH 110 TemMe
"MexaHUYecKre U 3JIEKTPOMarHUTHbHIE
BOJIHBI"

Pezepubiit ypok. O0001IeHNE U

cucreMaru3alg 3Hanuii mo teme "Onruka’

PeseprubIil ypok. O600meHIE 1
cucTeMatu3anus 3Haguil mo teMe "OCHOBEI
cTO"

PesepBHEIil ypok. O000IICHHE 1
cucreMaTrmu3anus 3HAHUHU 110 TEME
"KopnyckyasipHO-BOJTHOBOM Ayain3m"

PesepBHelit ypok. O000IeHHE 1
cucTeMaTu3alis 3Hanui mo reme "dusuka
aroma"

PezepHbiit ypok. O0001IeHNE U
cucTeMaTu3alis 3Hanui mo teme "dusznka
ATOMHOTO sI/Ipa U AJIEMEHTapHbIX YyacTull”

PeseprubIil ypok. O600meHIE 1

cucTeMaTH3alys 3HaHUH [0 Teme
"OnemeHTh! acTpoduzuxu”

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

170

16






YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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