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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaBanus yaeOHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AINIX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenser o0A3aTebHOE MPEIMETHOE COACPIKAHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/ICIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCS.
[Iporpamma mo ¢Qusuke ma€r mOpencTaBIeHUE O IMENAX, COACpPNKAHUHU, OOIIen
CTpaTeru OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKkd yriayOJn€HHOrO YpOBHS IO3BOJISIET PEATNU30BATh
3a/la4yu MPOPECCUOHAILHOM OpUEHTAIMH, HAIIPABJICHO Ha CO3JaHUE YCIOBHUM IS
MPOSIBJICHHSI CBOUX MHTEIUICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx NpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKCHEPHBIM CIEIUATBLHOCTSIM.

B nporpamme 1o (Qusnke ONpenenstoTCs IUIAHUPYEMbIE pPe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: IMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METOJI0JIOTHYECKOM OCHOBOM Jisi  pa3paOOTKH TpeOOBaHUW K JIMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHX
nporpamMmy 10 (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YpOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:



IUTAHUPYEMBbIE PEe3yJlbTaThl OCBOCHHUS Kypca (GU3HKKM Ha yriayOiaéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

coJiepkanue yueoHoro npeamera «Duszuka» mo rogam 00yyeHusl.

[Iporpamma 1o @u3MKe HMEET NPHUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUISI COCTABIICHUSI CBOMX pabOUUX MPOrpamMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
IPENIOCTABIAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXO/IOB K TMpErnojiaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NpPH YCIOBUHU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OOHIMX 3aKOHAX NIPHUPOAbI, BBICTyIAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. HIKoapHBIN Kypc PU3HKN — CUCTEMOOOpa3yOIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENeNUIo Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe SHEPreTHKU, TPaHCHOpPTa, OCBOCHUS
KOCMOCA, IOJIyYEHHS] HOBBIX MaTE€pUajoB C 3aJaHHBIMHU CBoWicTBamMu. M3yueHue
(Gu3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywvaroiierocsi, B (GOpMHUpPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/]I IO3HAHUSI TP BBIMOJIHEHUU UMH Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeHEr0 001Iero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BceX pa3lesoB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW MaTepuayl Kypca (DU3UKH

o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIsgeTcs



dbopMupoBaHHe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanusi mnpeanoyiaraeT HCHOJIb30BaHHE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoen npuxnaonoin nanpagnennocmu. Kypc pusuku yriayO0iaEHHOTO ypoBHS
MpeAnosaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEACTaBICHUNA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercs IOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MMaCHOCTH.

OcBoeHUe coJepKaHus MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIATIAX CHCTEMHO-IEATEIbHOCTHOTO moaxoaa. s pusuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JieHcTBytomero ¢akropa ydeOHoro mpoiiecca. s yriyOnéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO0 JSKCIEPUMEHTA,
BKJIFOYAIOLIETO (PpOHTAJIbHBIE YUYEHMUECKHE OIBITHI MPU HU3YYEHUU HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanuzanuu (HU3MYECKOro MpakTUKyma. B mepBoM ciydae
MPaKTUKYM mpoBoAuTcs 160 B kKoHie 10 u 11 kmaccos, b0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KjaccoB. Brtopoil cmocod — 370
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
IpOBOAATCS B Ipolecce u3ydeHus pasaena (temsl). [Ipu 3Tom mon paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS

10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO B1Ia O€3 MOLIAaroBOM HHCTPYKIIHH.



B nporpamme mo (Qu3umke cucrtemMa YYCHHYECKOTO OKCIECPUMEHTA,
7a00paTOPHBIX PAdOT M MPaKTUKyMa MpeACTaBieHa €AUHBIM TepeuyHeM. Brioop
TEMaTUKHU JJIS 3TUX BHUJIOB YYCHUYECKUX MPAKTUUYECKUX PaOOT OCYILIECTBISETCA
y4acTHUKaMU 00pa3oBaTEIbLHOIO Mpollecca UCXOIs U3 0COOCHHOCTEHN MOYpPOUYHOTO
IUIAHUPOBAHUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaercs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHUS 3aBHCHUMOCTEH (DU3UYCCKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENAETCS PEHICHUIO PACUYETHBIX MU Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 171t pacUETHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/laud C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHON (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszliesia Kypca, TaKk U
UHTETPUPYs IPUMEHEHNUE 3HAHUW U3 Pa3HBIX pa3nenoB. J[Jis KaYeCTBEHHBIX 3a7ad
MPUOPUTETOM SABJISIIOTCSL 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
(dbu3nYecKuX SIBJICHUM U MPOIECCOB B OKPYXAIOIICH KU3HU, TpeOyrolue BrIOOpa
bu3HYeCcKO MOJIEIH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
JabopaTopHoe OOOpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B TPOrpaMme IO
(bU3MKEe YYEHUUECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaKXe JEMOHCTpaIMOHHOE 000PY10BaHUE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM  JOCTATOYHOCTH W  OOECIEUYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (U3UKE KIIOYEBBIX JIEMOHCTpAIUi st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  MPOLIECCOB, HSMIUPUYECKUX U

q)YHI[aMeHTaJIBHBIX 3aKOHOB, UX TEXHUYCCKHUX HpHMeHeHHﬁ.



JlaGopaTopHoe 00OpymOBaHHWE I YYCHUYSCKUX MPAKTHUYECKUX padoT
dbopmupyeTCcss B BUIE TEMAaTHUYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOpPATOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOydYalomMXCd K HayYHOMY
W3YYCHUIO TPHUPOJABI, PaA3BUTHE WX HHTCIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHpoOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yUYeHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (U3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O POJM (PU3MKU I PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npodeCCUOHAILHONU  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJTOTOBKAa K
JTanbHENIeMy 00y4eHUI0 B 9TOM HaIIPABJICHHH.

JlocTikeHne 3TuX 1efield 00ecrneurnBaeTcsl pelieHueM CIEeAyIoInX 3a1ad B
npoliiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAas  MEXaHWUKY,  MOJEKYISIpHY0  (DHU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS JJII OOBICHEHHUSI
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUYCCKUX DPEIICHUHA B

MMOBCEIHEBHOM KU3HH;



OCBOGHHE CIIOCOOOB pEIIECHUSA Pa3IWYHBIX 3aJad C SBHO 3aJlaHHOM
buznyeckoil Monemblo, 3a/1ad, MOJPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
dbu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3ajladyd, B TOM YHCIE 3ajad
WHXEHEPHOIO XapaKTepa;

NOHMMaHuEe (GU3HYECKUX OCHOB M TMPUHIMIIOB JEHCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEy;

OBJIAJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUA M IPOBEICHHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTepHpeTanuu  UHbOpMaInH,
OINPEIENIEHHS TOCTOBEPHOCTHU MOJIYYEHHOIO pe3yJIbTara;

CO3JaHUE YCJIOBHH [JIs1 pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH;

pa3BuUTHE MHTEpeca K chepaM npodecCuoHaTbLHON eI TEIbHOCTH, CBSI3aHHOM
C (PUBHUKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yrioyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro npeamera «®Dus3uka» Ha YpOBHE CpPEAHEro OOLIEro
oOpa3zoBaHusl BBIOMpaeTCs OOYYArOUIUMUCS, TUIAHUPYIOIIMMU TPOJIODKCHHE
0o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha u3ydenne puzuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBouTcst 340 vacoB: B 10 kimacce — 170 yacoB (5 yacoB B HENEI0),
B 11 kmacce — 170 yacoB (5 4acoB B HEZIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX PAOO0T SBJSIETCS PEKOMEHIOBAaHHBIM, YUYWUTENb JEeJaeT BHIOOP
MpoBeNCHUsST J1a0OPaTOPHBIX pPabOT M OMBITOB € YYETOM WHAMBUAYATBHBIX

0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOIBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeTo mo3HaHus u
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

OKCIEpUMEHT U TEOpUs B Ipoliecce MO3HaHWs Npupoasl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoObl  m3Mepenusi (U3MYECKUX BEIMYMH (aHAJIOTOBBIE U IU(POBBIC
WU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIC CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3UYECKUX  BEIUYUH  (a0CONIOTHAsT |
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCOJIOTHO TBEPAOE TENO, WAealbHAs >KUIKOCTb, HJEANbHBIN Ta3, TOUYCUYHBIM
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHUIIbI €ro MpUMEeHUMOcTU. Dusnueckas
TEOPHSL.

Ponp u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3mepenue cuibl TOKa W HANPSOKEHUST B IEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udpoBor jabopatopueit no Qusuke. [Ipumepsl nzmepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.



Pannyc-BeKTOop MaTepualbHOW TOYKH, €r0 MPOEKIMH Ha OCHU CHUCTEMBbI
KoopauHat. Tpaexropus.

[lepemernienune, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJIHWHAT.
CrnoxeHue nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUAIBLHON TOUKU OT BPEMEHHU U UX
rpaduKHu.

CBoOomHOe majeHue. YcKopeHue CBOOOJHOTO majacHus. JIBMKeHHE Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.

KpuBonmHenHOE  nBWKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAILHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyecknue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIAOMETD,
JBIDKCHUE CHApsJIOB, LICMHBIC, IIeCTepEHUAThle U PpEeMEHHBIE TIepeaayd,
CKOPOCTHBIE TU(DTHI.

Jemoncmpayuu.

Mogens cucteMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUUECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

CrocoObI UCCIIETOBaHUS IBUKEHUH.

WnnmrocTpanus npeaenbHOro nepexoia i \BMEpEeHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTANBHO.

HamnpagpieHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[Tpeobpa3oBanue yrioBoil CKOPOCTH B PELYKTOpE.



CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEH NBUKEHUSI OJHOTO U TOTO XKe
TE€JIa B PAa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKkym.

M3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOro  maaeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHKe IU(PPOBOIM 1a0OPATOPUN).

N3yuenne nBWXKEHUS TeJla, OpOIIEHHOrO0 Tropu30oHTanbHO. IIpoBepka
TUIOTE3bl O MPSMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY JaJIbHOCTBIO
MoJIETa U HAYaJIbHOM CKOPOCTBIO TEIA.

W3yuyeHue NBMKEHHSA Tella MO OKPY)XKHOCTH C MOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalleHusi KOHMYECKOro MasiTHUKA
OT €ro IapaMeTpPOB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HprotoHa. MHeprmanbHble cuctemsl oTcyéTa. [lpumHnmn
otHocutenbHOCTU ['anunes. HemHepuuanbHble cucTeMbl OTCU€Ta (OMpEIesIeHuE,
PUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu cul.

Bropoii 3akoH HproTOHa 1151 MaTepranbHOM TOUYKH.

Tpernii 3akoH HproTOHA 111 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. OKBHUBAJICHTHOCTh TPAaBUTALMOHHOW H

VHEPTHOU MAaCCBHI.



Cuna TsxkecTH. 3aBUCMMOCTh YCKOPEHHS CBOOOJHOTO TMAaJ€HUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckoid MMPOTHL. JIBHKeHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tenma, aBmxkymierocst c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuila TpEHHSI CKOJBXKEHUS M Cujia TPEHUs
nokosi. Koaddumment tpenus. Cuiia CONPOTUBICHUS TPU JABUKCHUU Teila B
YKUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKCHHS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuina Apxumena.

TexHuyecknue yCTpPOMCTBAa M TEXHOJOTUYECKUE MPOLECChl: MOAMIMITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGmronenue qBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUATBHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM I[IAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOM CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Telly CHI C
IIPOU3BEIECHUEM MACCHI TEJIA HA €r0 YCKOPEHHWE B MHEPLMAJIBbHON CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIMX B pPE3yJIbTaTe B3AUMOIECHCTBHUS TEI.

HN3mepenune macc mo B3auMOJCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOABEME U MA/ICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKMuUKym.

W3mepenne paBHOJEHCTBYIONIEH CUJI TIPH JBM)KCHHHM OpyCKa MO0 HAKJIOHHOM

IIITOCKOCTH.



[IpoBepka rHUIOTE3pl O HE3aBUCUMOCTH BpPEMEHH JBIDKEHUS OpycKa IO
HAKJIOHHOMW IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON YEpe3
JETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

WccnenoBanne nBrKeHHsI OpycKa MO HAKJIOHHOW TJIOCKOCTH C TEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaumieHus. [lnedo cumbl.
CnoxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

VYcroliunBoe, HeyCTOHYNBOE, O€3pa3IMuHOE PABHOBECHE.

TexHndeckue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpPaH, pelI€TYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJa, HMEIOLIETO OCh
BpalleHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIPYTOCTH.

N3yueHne ycTOMUMBOCTH TBEPAOTO TeJa, UMEIOIIETO TUIO0MIAb OMOPHI.

Tema 4. 3axonwi COXpAaHenus 6 Mexanuke.



NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Mace
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHKEHUU LIEHTPa Macc.

VIMITyJIbC CHITIBI M ©3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUS! UMITYJIbCA.

PeakTuBHOE IBM>KECHHE.

MomeHT umnyiibca MarepuanbHOM TOukd. [IpencraBieHuE O COXpaHEHHMH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. ['padpuueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MontHOCTb CUIIBI.

Kunernueckass sHeprus MarepuaiqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

[loreHnMabHBIE W HENOTCHUMANbHbIE CuUibl. [loTeHnumanbHas >HEprus.
[ToreHuunanbHast SHEprus ynpyro aepopmupoBaHHOW npyxkuHbl. [loTeHUManbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAIMOHHOM moje. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHHEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenne bepHymiv 11 WACATbHOM XUAKOCTH KakK CJEJICTBHE 3aKOHaA
COXPaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MTPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM NHUCTOJET, THUPOCKOI, (PUIrypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

HN3mepenne MOITHOCTH CHUJTBI.



M3MeHeHre sHepruM Teja MNPy COBEPUICHUH paOOTHI.

B3anmHble NpeBpalieHUs KMHETHYECKOM WM IMOTEHLMAJIBHOW SHEPrud IpH
JIEWCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH [TPU CBOOOHOM MaICHHH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3mepeHne nMmmyJsibea Tela o TOpMO3HOMY MYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIW 3JIEKTPOMOOWJIE M MOILIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aHMOJIEHCTBHH.

M3MepeHne KHHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMATIBHON HEPTUU NMPY>KUHBI ¢ paOOTON CHIIBI
TPEHUSL.

Omnpenenenue pabOTHl CUIIBI TPEHUS MPH JIBWKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckoi Teopun (MKT), wux
ombiTHOe oOocHOoBanue. Jluddysus. bpoyHoBckoe nBIKeHHE. XapakTep
JNBWKEHUS M B3aUMOJIECUCTBHSI 4YacTHI] BewlecTBa. MoJenu CTpOEHUsl Ta3oB,
KHUAKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX
Mojeneil. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBO BeliecTBa.
[ToctrostnHass ABoranpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcusi.

Mopnenp uaealbHOTO Tra3a B MOJEKYJISIPHO-KHHETHYECKOW TEOPUU: YACTHILIBI
ra3a JBMXKYTCS XaOTUYECKH U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcoIt0THAs

temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccsl B



UJcaTbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemecTBa. [ padudaeckoe
MIPEICTABIICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYNaTEILHOTO TEIJIOBOTO JBUKEHUSI MOJEKYJ HJICAIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpEHEM
KMHETUYECKOW SHEPTUEN MOCTYIATEIBHOTO TEINIOBOTO ABUKECHUA €€ YACTHII.

TexHuyecknue yCTpONCTBA U TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, MoTy4YeHHe HAaHOMATEPUAJIOB.

Hemoncmpauuu.

Mogenu 1BUKEHHS YaCTHL] BELLIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCcTaINIMYECKUX PEIIETOK.

HabGmronenue u ricciieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEIJIO00MEHE MEXTy TOPSYEi U XOJIOTHOM BOJIOM.

N3ydeHne H30TEPMUYECKOro Tporecca (PeKOMEHJ0BAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuenne nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS

TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsr



TEPMOJMHAMUYECKON CUCTEMBI KAK CPEJIHUE 3HAYEHHSI BEJIMYUH, ONHUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. (CaMOIpoW3BOJIbHAS — peJlaKcarys
TEPMOJIMHAMHYECKOU CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsl BHYTPEHHEH S>HEPTUH.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHUEHTpPALUs YacTHUL, BBICOKHE
TeMnepaTypbl. BeipaxxeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOJAMHAMUKe. Brruncienue pabotel 1o rpaduky
npouecca Ha pV-auarpamme.

Temnonepenaua  kak  crnocod  M3MEHEHMs  BHYTPEHHEW  BHepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TerumoéMkocTh Tena. YAeinbHas W MOJSpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
tornuBa. Pacu€r KkoauuecTtBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aauabaTHOM IIpoIriecce.

[lepBblii 3aKOH TepMOAMHAMHKK. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa  Kak  Mepbl  U3MEHEHUsI  BHYTPEHHEH  JHepruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMUKH JII PABHOBECHBIX MPOIECCOB: YEpE3
3aJlaHHO€ PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOIUT
eIMHCTBEHHAs aauadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO NepeaTh TEIIOTY OT OoJjiee XOJIOAHOro Teia K Oosiee HarpeTomy 0e3
komriencanuu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOLIECCOB.

[TpuHuMIe! neicTBus TertoBbix MamuH. KIT/T.



Maxkcumansnoe 3nauenue KII1. LHukn Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTteieil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOILIECChl: XOJOAWIbHUK,
KOHJUIIMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOTUTABA JIJIS
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTHUHU.

Hemoncmpauuu.

N3meHeHne TeMiiepaTypsl Mpy aiuadaTuueCKoM pacIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE yACNbHBIX TETNIOEMKOCTEHN BEIIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue annabaTHOTO Mpoliecca.

KommnbroTepHbie MOJIETU TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne agunabaTHOTO Ipoliecca.

N3yueHne B3aMMOCBSA3M DHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPbl KUTIEHUS AKUTKOCTEH.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KkoHjaeHcanus. VcmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllieHHble W HEHAcChIIEHHbIE TMapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W JABJIEHHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxnocTh BO3ayXxa. AOCOII0THAs 1 OTHOCUTENBHAS BJIA)KHOCTD.



Tsépnoe teno. Kpucramnnyeckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
kpuctauioB. [LmaBneHne W Kpucrtaiudsanus. YJIelIbHAs TEIJIOTA ILUIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nepopmariuii.

TemnmoBoe pacuMpeHHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JUHEHHOE
pacuimpeHue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEpTUH B (PA30BBIX MEPEXOaX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxnoctHoe HaTspKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapusie aBnenus. J[aBaeHne noa NCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4eckue yCTPOWCTBA UM  TEXHOJIOTHUYECKHUE IMPOLECCHL:  KUIKHE
KPUCTaJIJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TernnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JIaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUA.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.

KanunnsapHsie siBIIeHUS.

Mopaenan HeHbIOTOHOBCKOM JKHUIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunasr nepopmarnmii.

HaGmronenne manbix aedopmariuid.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomul, nPAKMUKym.



N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

W3mepenne aOCOMIOTHONW BIaKHOCTH BO3/AyXa M OIIGHKAa MaccChl MapoB B
IIOMEIIICHNH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne moayis FOnra.

HccnenoBaHne 3aBUCHUMOCTH  JAeopMal  pe3MHOBOro  oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKA.

Tema 1. Inexmpuueckoe nosne.

OnekTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Bunma
IEKTPUYECKUX 3apsAnoB. IIpoBOAHMKM, IHDIEKTPUKA U  IIOJIYIPOBOIHUKHU.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsna.

BsaumopaeiictBue 3apsa0B. Toueunsle 3apsaasl. 3akoH KyioHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aps/Ibl.

Hampsok€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJsl. OJHOPOIHOE AIEKTPUUECKOE TTOJIE.

[IoTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO IONSA. Pa3HOCTH NMOTEHIMANIOB M
HanpspkeHue. [loreHnumaneHas dSHeprusa 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB JIJISl  AJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpyHIMT CyNIEpIIO3UIUN AIEKTPUUECKUX TOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. I[lose paBHOMEpPHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsHKEHHOCTH O3TUX MOJEH U

OKBHIIOTCHIMAJIbHBIX HOBerHOCTeﬁ.



[TpOBOTHHUKY B 3IEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JIMDNEeKTpUKKM B 3JIEKTPOCTATHYECKOM  TIOJIE. JusnekTpuyeckast
MIPOHUIIAEMOCTh BEIIECTBA.

KongeHcaTop. DIeKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE COeTMHEHUE KOHIEHCAaTOPOB. [locmenoBarenbHOE COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4YecKkrue yYCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U PUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aAPSYKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B JIIEKTPUUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITOCTOSIHHOM 1 MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUUYECKOro MOJs 3apsHKEHHOT0 KOHIEHCATOPa.

3apsiaKa U pa3psiika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKyMm.

OueHka cujl B3auMOJEHCTBUS 3apsKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTHH 3apsSHKEHHOTO KOHACHCATOpa B DHEPTHIO
U3ITy4YeHHs CBETOIMOAA.

N3ydyeHne npoTekaHusi TOKa B LENU, COAEPHKAILIECH KOHJIEHCATOP.



Pacnipenenenue pa3HOCTH MMOTCHIMAJIOB (HampsiKEHUs ) npu
MOCIIEIOBATELHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannustil 31eKmpuiecKuil mox.

Cuna Toka. ITocTOSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHMKH
toka. Harmpsokenue U u DJ1C &.

3akod OMa /U1l ydacTKa [EMu.

DIeKTpUIeCcKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI M IUIOMAAX IOIMEPEYHOrO CEUYECHUS.
VY 1enpHOe CONPOTUBIIEHUE BELIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHHUKOB.
Pacuét pa3BeTBnéHHbIX dekTpruueckux meneil. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoyns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TemioBas MOIIHOCTh, BBIAEIsAEMas Ha
pesucrope.

OJIC m BHYTpEHHEE COINPOTHUBJIIEHHWE HWCTOYHMKA TOKAa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHueE.

KonzgeHcarop B 1iernu noCTOSTHHOTO TOKA.

TexHudeckue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHL: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepenue CUiibl TOKa U HANPSIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA OT HANPSDKEHUS JJIs1 PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOIUO/A.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,

mIomaay rmonepeyHoro CCUCHUA U MaTcpurala.



HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMTPOTUBIICHUS ITPU TOCTOSTHHOM
HaIPsKEHUH.

[Ipsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0sI coeTMHEHUST HCTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKAY IMOJIOCAaMH HCTOYHHKA TOKa
OT CHJIBI TOKA B IICITH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, nPpAKMUKyM.

HccnenoBanrie CMEMIAHHOTO COCIMHEHUST PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBaHnne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsKCHUS IS JIAMIIbI
HaKaJUBaHUS.

YBenuueHue npejiesia u3sMepeHus amnepMerpa (BoJabTMeTpa).

N3mepenue DJ1C 1 BHYTPEHHETO0 CONMPOTUBJICHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIpY KOPOTKOM 3aMbIKAHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAaMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIIH.

HccnenoBanue 3aBUCUMMOCTH I10JIE3HOM MOIITHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3uunbix cpeoax.

DJIEKTpUYECKasi MPOBOJUMOCTb  PAa3IMYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCThH CONPOTUBICHUSI METAIOB OT
temieparypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u pUMeECHast MIPOBOJIUMOCTD
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS TUCCOIMAIIMS.

OnekTponus. 3akoHbl Dapajes s AIEKTPOIH3a.



OnekTpudeckuii TOK B ra3ax. CamMOCTOSITEIbHBIA W HECAMOCTOSATEIIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyecknue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHble
JaMIbl, JJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3ucTOp, (HOTOAMOMA, CBETONUOM, TalbBaHHWKA, pa@UHUPOBAHHE MEAH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoit paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

W3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnmenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS ~ TEPMOPE3ZUCTOpPA  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Pu3nvecKuil MPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUYHMH C UCTOJIb30BAHUEM AHAIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MYeCKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.



Nzyuenne kypca ¢usuku yrayonéuHoro ypoBHs B 10 kiacce
OCYILECTBISIETCS C YYETOM COJEPKATENBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OUOJIOTHUH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemusle nOHAMUS, CEA3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
nO3HAHUA: SBJICHUE, HAay4YHbId (DaKT, rumoresa, (u3MvecKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEpPUTENIbHBIE TPUOOPHI, IU(PpoBast 1abopaTopusl.

Mamemamuka: pelleHWE CHUCTEMbl YypaBHeHWH. JIuHeitHas QyHKIuS,
napabona, runepbona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKkrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKLNUK Ha OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonozua: mexanuueckoe JABMKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTuiau3aluusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSIKCHHUE U KAMUJUIAPHBIC SBJICHUS B TIPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B AKUBOU MIPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKYI,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBa METAJIJIOB, 3JIEKTPOIUTHYECKAS TUCCOIMAIMS, TAIbBAHUKA, JIEKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHS B TEXHUKE, CTAaTUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMN), UCTOJIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHE), JBUraTellb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH

MNOoJy4€HusA COBPEMCHHBIX MATCpHaJIOB, B TOM 4YHCJIC HaHOMATCpUaAJIIOB, U



HAaHOTCXHOJIOTMH, JJICKTPOCTATHYCCKAA 3alluTa, 3a3CMJICHUC 3J'I€KTpOHpH60pOB,

ra3opa3psAaaHbIC JIaMIIbl, ITOJTYIIPOBOJHUKOBLIC HpI/I60pBI, rajJJbBaHHKaA.

11 KIIACC

Pasnen 4. daekTpoguHamMuka.

Tema 4. Maznummnoe noJe.

B3anmonencTBue TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C  TOKOM.
MarnutHoe mone. Bexkrop marnuTHOM wuWHAYKIMH. [IpuHmmMn cynepno3unun
MAarHUTHBIX NIOJIeH. JINHUY MarHUTHOU MHIYKIMH.

MarauTtHoe 1oJie IpOBOAHUKA C TOKOM (MPSMOIO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amriepa, €€ HarpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOJYJb. J|BUKEHUE 3apSKEHHON YaCTUILIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

MarnuTtHOe none B BemecTse. @eppOMArHETHKY, NTapa- U AUAMarHETHUKU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IIPUMEHEHHE
IOCTOSIHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TeCTep-MYJbTUMETP,
AIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

KaptuHa  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrnHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJITMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI JJIEKTPOJIUTA.

Ha6J'HOI[eHI/Ie ABWIKCHU ITYYKa 3JICKTPOHOB B MAIrHUTHOM ITIO0JIC.



[TpuHIMD NEUCTBUSA DIEKTPOU3MEPUTEIIHLHOTO npudopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, n1abopamopusie padomuol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONUCTB (peppOMarHeTHKOB.

HccnenoBanue AeHCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUs CUIIbI AMIiepa.

Tema 5. InexkmpomazHumHnas uHOYKYu.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHUHW. [IOTOK BEKTOpa MarHUTHOU
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Papajnes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC MHAYKIMM B TPOBOJHUKE, JBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1IEMM TOCTOSIHHOTO TOKA.
SArnenne camonnaykuuu. IJ1C caMOUHIYKIUN.

DHeprusi MArHUTHOTO MOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIHUOHHAS
Meyb, COJICHOMU/I, 3aIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3eMJIu.

Jemoncmpayuu.

HaOmronenue siBfieHust 3JIeKTPOMArHUTHOW UHTYKITUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOI'O MOTOKA.

ITpasuno Jlenua.

[Tanenue MarauTa B alFOMUHUEBOH (MEIHOM) TpyoOe.



SIBreHre CaMOMHTYKIINH.

UccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIHMH OT CKOPOCTH M3MEHEHMS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Onpenenenne HIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUSI CAMOUHAYKIIUH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonnueckue konedanusi. Kunemarnueckoe M TUHAMHUYECKOE OIMUCAHHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza kosebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJINYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora koneOanwii. Ilepwon ManmbiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCcTpoucTBa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeTLHOTO IBUKCHHUS.

HaOmronenne He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl rpy3a Ha HUTH OT

AMIUIUTYABI.



HccnenoBanue 3aTyxaromux Kojie0aHuil 1 3aBUCUMOCTH IEPH0/ia CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

UccnenoBanue kosnebaHUN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dbopMUpOBaHUA MTPEICTABICHHUM 00 WCaIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPrUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHU.

HaGnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W TPYXKHHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBIKEHUS TeJa B X0JI€ KoJIeOaHUM Ha yIIpyroMm MojBecCe.

N3yyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYyXAIOMIUX KOJICOAHUIA.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUI.

Tema 2. dnexmpomazHumHnuole Ko1eb6anus.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYpE.

3aryxarommue JIEKTPOMAarHUTHBIE KOJIeOaHMsI. BrinyX1eHHbIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
NeCTByIOIeE 3HAUYEHHWE CHUJIBI TOKAa W HaNpsHKEHUs MpH pa3indHoil dopme
3aBUCUMOCTH MIEPEMEHHOI0 TOKa OT BPEMEHH.

CunHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlIKa
VWHIYKTUBHOCTH B LENU CUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.

Pe3oHaHc HanpspKeHui.



Wneanvubiii Tpanchopmarop. IlpousBoactBo, mepemaya u mnoTpebieHHe
AIEKTPUYECKON SJHEPTUH.

OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYEeCKHE yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUHM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OcnuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLIKX 3JIEKTPOMArHUTHBIX KOJIEOAHMIA.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMSL.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIENH NEPEMEHHOIrO
TOKA.

Pe3oHaHnc mnpu MOCNENOBATENTbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHIUTT ACUCTBUS TpaHChOopMaTopa.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomol, nPAKMUKyMm.

N3yuenue tpanchopmaropa.

HccnenoBanre NepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATENbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGntogenue 351eKTpoOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpoOMAZHUMHbIE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie wu

MPOAOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacHpoCTpaHEHUsT W JJIMHA BOJIHBI.



CBoiicTBa MEXaHWYECKUX BOJH: OTpPaXCHHE, NpeIOMJICHUE, WHTEephEpeHIUs |
T paxius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEIBL.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, uHTepdepeHurs u qudpakius.

[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeNeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neusp,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUILIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u qudpakiiny MEXaHUYECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

HabGmrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
pesIoMJICHUE, TOspU3ans, Tudpakims, UHTephepeHITs.

O6HapyxeHue nHPpakpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMuUKym.



N3y4yeHue napameTpoB 3ByKOBOIl BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI IIPETOMIIEHUS CBeTa. AOCOJIIOTHBIN ITOKa3aTeNb
npesnomMieHusi. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLICHWE JJIMH BOJIH INIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
qyepe3 rpaHully pasjziena ABYX ONTHYECKUX CPE.

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

[TonHOE BHYTpeHHEe oTpaxkeHue. [IpenenbHblid yroy MOJHOIO BHYTPEHHETO
OTPaKECHMUS.

CoOuparonie u pacceuBaromive JuH3bl. ToHkasg nmH3a. DoKycHOe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON cepuueckoi JIMH3bI OT €€ T'€OMETPUH U OTHOCHUTEIHHOIO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xox myda, MPOMIEAIIEro JIMH3Y IOJ IPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHU! TOYKM W OTpe3Ka NpsIMOM B
cOOMparOLMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.

VYcnoBuss HaOMOAEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON



KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHMKOB. [IpuMepbl KiIacCHUECKUX
UHTEPPEPECHITMOHHBIX CXEM.

Hudpaxus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[JIaBHBIX ~MAKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzamnus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN amnmapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS OTNITHKA, TU(PpaKkiInOHHAs peréTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHHs CBETA.

HabiroieHue noaHoro BHyTPEHHETo OTpakeHus. MoJienb cBeToBo1a.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApalICIbHYIO
MJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

Hab6mronenue natepdepeniinu cBera.

Hab6mronenue 1iBeTOB TOHKUX TUIEHOK.

HaOmronenune nudpakiuu cBera.

N3yuyenue nudpakiinoHHON pErETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue MoISIPOUIOB JIJISl M3YUYEHUS] MEXaHUYECKUX HAMPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npAaKMUKyM.

N3mepeHue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO paccTOSTHUSL OT BeliecTBa (Ha

pUMepe KUJIKUX JTUH3).



N3mepenune poKyCHOTO pacCTOSTHUS pacCEMBAOIINX JIMH3.

[TomyueHnne n300paxxeHusi B CUCTEME U3 INIOCKOTO 3epKaJia U JIMH3bI.

[Tonydyenune n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTep)EepeHnn U MOJIIprU3aliii CBeTa.

N3ydeHne noyisipu3alry CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepepeHInm 1a3epHOro U3IyUYeHUS Ha ABYX HIEISX.

HabGmronenue nucnepcumu.

Habmonenue u uccienoBanue n1udpakiimoOHHOTO CIEKTpa.

N3Mepenune I1rMHbI CBETOBOUM BOJIHEI.

[Tosryuenue cnekTpa M3Iy4eHHUs] CBETOJIMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKU.

Pa3znesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHnIBl  OPUMEHUMOCTH  KJACCUYEeCKOM  MexaHuku.  IlocTymaTel
CIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHU U COKPAIICHUE JUIMHBI.

OHEprus U UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIYTHUKOBBIE
MPUEMHHKHN, YCKOPUTEH 3aPKEHHBIX YACTHLI.

YyeHn4eckuil SKCIIEpUMEHT, JJabopaTopHbIe PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. KopnycKkyaapHho-60110801 0yaiu3m.



PaBHOBeCHOE TerIOBOE M3NMydeHHUE (M3ITydeHUE aOCOIIOTHO YEPHOTO TEIa).
3akoH cmemnienus: Buna. 'mnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. Onpitel A. I'. CroneroBa. 3akonbl hoTodddexra. YpaBHEHHE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIIEHME CBeTa Ha  a0OCOJIIOTHO
MOTJIOMIAONIYI0O M a0COJIOTHO OTpakaromryto moBepxHOCTh). Ombrter I1. H.
JlebOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. JInuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyLIeWca dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIax.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEM
['eitzenbepra.

TexHuueckue yCTpOWCTBA U TEXHOJOTHYECKHUE MPOLECCH: CIEKTPOMETP,
dboTodsieMeHT, (POTONATYMK, TYHHEIBHBI MHMKPOCKOI, COJHEYHas Oatapes,
CBETOAMO/.

Hemoncmpauuu.

®dotod(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHET0 (poToaddekTa.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMuUKym.

HccnenoBanue Gporopesucropa.

N3mepenune nocrossaaol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Y€Pe3 CBETOIMO OT HAIIPSHKCHHUS.

Tema 2. ®uzuxka amoma.



OneITBl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas monens aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norionieHre GOTOHOB MpHU MEPEX0/ie aTomMa
C OJTHOTO YPOBHS DHEPIMU HA JPYTOM.

Buapl ciektpoB. CIEKTp YpPOBHEN 3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmroienue nuHeivaThiX CIEKTPOB.

Y CTpOMCTBO M AENCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Omnpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenenoBanue ClEeKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosiHHoi PunOepra.

Tema 3. Qu3uka amomHo20 A0pa u 1EMEHMAPHBLIX YACMUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Anbda-pacnang. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHuE paanoakTHBHOCTH HAa >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3nydenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccol sapa.

Anepurie peaknuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YOPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEKThl pPa3BUTHUS

AIEPHOU YHEPTETUKHU.



MeTobl perucTpaliy U UCCIe0BaHUS AJIEMEHTAPHBIX YaCTHIL.

OyHIaMEHTAIBHBIE B3aUMOJICUMCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtanaapTHO Moaenu. KBapk-TirooHHAass MOJENb apPOHOB.

®uzuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
DHEPrusl.

EnuHcTBO Qusnueckoit KapTUHBI MHpA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTHUUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sifepHbI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaAKMUKyM.

HccnenoBanrie TpeKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanre painoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otansl pa3BuTHUA acTpoHOMUM. [IpuKnagHOEe 1 MEPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHHMOCTh 3aKOHOB (DU3UKU JIE OOBACHEHHS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHMYECKUX HcclieqoBaHUil. COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHSI.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUIANMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3/I.

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3MIbI TJIAaBHOM IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEEe CTpoeHHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHLA U

3BE31. DTanbl )KU3HH 3BE3I.



Mneunslii Ilyte — Hama [amakTtuka. Ilomoxenue u nBukenue ConHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PenmkToOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM Il ONpPE/IeTICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31us (CeBEepHOro MOJIyIIapus U SpKUE
3BE3/ILI.

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHNE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUUA  3aBUCHMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maronee NOBTOPEHHUE.

O6o00uIeHne U cucTeMaTH3alus CoJIep KaHus pa3feioB Kypca «MexaHukay,
«MonexynsipHasi pu3nMKa U TEpMOAUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUM OTHOCHTEIBHOCTH», «KBaHTOBas

busmnKa», « IEMEHTbI aCTPOHOMHUH U aCTPODUZUKIY.



Ponp ¢Qusukum u acTpoHOMHM B IKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax AedaTeIbHOCTH YeIoBeKa, POJib U MECTO (U3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KApTHHE MUpPA, 3HAYCHUE ONMCATEIIBHOM,
CUCTEeMATHU3HUPYIOIIEeH, OOBICHUTEIBHOW U  MPOTHOCTHMYECKOW  (PyHKUIMI
¢uznyeckoil Teopuu, posb GU3NUECKON TEOpUU B (OPMUPOBAHUU NPEACTABICHUI
0 (pusmuecKkoll KapTUHE MHUpPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBS3H.

N3yyenue kypca (¢usukum yrayOonéHHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAY4YHbIH (aKT, TUIOTE3a, (PU3MYEcKas BEIWYUHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE MTPUOOPHI, U(PPOBas 1ad0paATOPHSL.

Mamemamuka: peuieHUE CHCTEMBbl YpPaBHEHHMU. TpPUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOPHI M MX MPOEKIMU HAa OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTapHBIX (GyHKIWNA. [Ipu3Haku mNOMOOUS TPEYTrOJbHHUKOB,
onpeiesIeHHEe TIOAIU TIOCKUX (GUryp u oobnéMa Ted.

Buonozua: >nexktpuueckue SsBICHHUS B JKUBOM mpupoje, KoseOaTeslbHbIE
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIoIIeH  cpesbl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWLHMHE, OINTHYECKHE SBIEHUS B JKUBOU
npUpoe.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYypa TBEPABIX
TEJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN

aHaJIn3.



I'eocpagpua: wmarHuTHBIE TOJMIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX PYa,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
ANEKTpOoABUTATENb AKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKIMOHHAS IEYb,
JVHHUM 3JIEKTpoIepeaay, 3JIeKTPOABUIATENb, paaap, PaIuoNpUEMHIK, TEIEBU30D,
aHTeHHa, TtenepoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTUKa B TEXHHKE,
POEKIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CITyTHUKOBbBIE

HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHETO OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbBTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW NO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMpPEHHE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUA:

e c(hOPMUPOBAHHOCTh TIPAXKIAHCKOM  MO3ULMU  OOydyaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIUOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JNEMOKPATUYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEPECAX T'PAKIAAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBlIE€HMH B  00pa3oBaTEILHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICMCTBOBATH C  COLUHAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHHSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

o C(bOpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMA, OTHUCCKOI'O ITIOBCACHU S,



CHOCOOHOCTH OLIEHHWBATh CUTYAllUIO U MPUHUMATh OCO3HAHHbBIE PELICHHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHUCJIe B ACATEIBHOCTH YYEHOTO;

OCO3HAaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyayILEro.

ICTETHYECCKOI0 BOCIIMTAHUA

9CTCTUYCCKOC OTHOINICHHUC K MHPY, BKIIOYad OSCTCTHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAYKE.

TPYA0BOI0 BOCIIMTAHUS:

UHTEpEC K pa3uyHbIM chepam nmpopecCHOHATBHON ACITETbHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpLIaTh
OCO3HaHHBIN BBIOOp Oynyiiel npodeccun U peaan30BbIBaTh COOCTBEHHbBIE
YKU3HEHHbIC TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0O M CamMO0Opa30BaHUIO B

o0iacTn (1)I/ISI/IKI/I Ha IIPOTAKCHUU BCEM JKU3HU.

IKOJIOINYECKOI'0 BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOTO
XapakTepa dKOJIOTMYECKUX MpodiieM;

IUIAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBHUI B OKPYXXAaKOIIECW cpele Ha
OCHOBE 3HAHUS LIEJIENM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

pacIIMpEeHUE OINbITa JESITEIbHOCTH KOJOTMYECKON HAINpPaBICHHOCTH Ha

OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe.

HEHHOCTU HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAy4YyHOH JEesTeNbHOCTH, FOTOBHOCTH B Ipoliecce
U3ydeHUsT (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEILCKYIO

ACATCIIbBHOCTb MHANBUAYAJIbHO U B IT'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATDI



ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBnie JJornueckue 1eiicTBUA:

CaMOCTOSITENILHO  (OPMYIIMPOBaTh M aKTyaJU3UpOBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENETATh e JNEATEIBHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTCPUU HX
JOCTHKCHHS,

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUMS B PacCMATPUBAEMBIX
(UBHYECKUX SIBICHUSX;

pa3palaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTb, OIEHUBaTh COOTBETCTBUE
PE3YNIBTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBUNA JEATSILHOCTH,
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATb KPCATHUBHOC MBIIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6JI€M.

Bba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

BJIaJICTh HAYYHOU TEPMUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMU U METOJaMU
bu3nUecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOMN u MIPOEKTHOMN
JEATeIbHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOATENILHOMY TOMCKY METOJOB pEIIeHUsT 3a1ad  (pU3UIECKOro
COJIep>KaHusl, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB IMO3HAHUS,

BJIAJICTh BUAAMHU JACSATEIBHOCTA IO TNOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAlUU, MPE0OPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallusX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOCKTOB B 00JaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpoBaTh 3ajady,

BbIABUI'aTh TUIIOTE3Y ee PpEIICHUS, HaXOaUuThb APryMCHThI JJIAA



JIOKa3aTelIbcTBa CBOMX YTBEPXKJICHMI, 3a7aBaTh MapameTpbl U KPUTEPHUU
peLIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PEIICHMWS 3aJa4d pPE3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX TIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTb M (OpPMYyJIMPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
yMETb NEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBHUTDb HpO6JI€MI)I H 3ala4i, JOITYCKAIOMKUC aJIbTCPHATUBHBIC PCIICHMA.

Pabora c nndopmanmueii:

BJIAJ€Th HABBIKAMH MOJYyYE€HUS HUHPOPMALMHU (PU3HUYECKOrO COJAEPIKAHMS
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOWCK,
aHalKu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHPOpPMALUU Pa3TUYHBIX
BUJIOB U (hOpM IpeIcTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMM B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcOoCOEpeKeHus, NPABOBBIX U
ATUYECKUX HOPM, HOPM UH(MOPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas

ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YyaTU3AIIHH.

KoMMyHUKAaTHBHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIe JeHCTBUSA:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOM
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(JIUKTHBIX CHUTyallMd H cMsr4artb
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥  HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHIMBUIYAIbHOU paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JCUCTBUNA C y4ETOM OOIIMX
MHTEPECOB M BO3ZMOKHOCTEH KaXkKJJOT0 WeHa KOJJICKTUBA,;

OPUHUMATh IL€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JCHCTBUS MO €€ JOCTHKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIICHWBATh HJAECU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MTPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh

HMHUIIMAaTUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJTbHO ~ OCYIIECTBIISITh  TTO3HABATEIBHYIO  JEATCIIBHOCTh B
o0nmacTd (GU3WKKW W aCTPOHOMHH, BBISABJIATH NPOOJEMBI, CTaBUTh H
dbopMyIMpOBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITeJIbHO COCTaBIIATh IJIAH PEIICHUS PACUETHBIX U Ka4eCTBEHHBIX
3a/1a4, IUIaH BBITIOJHEHHUS MPAKTHYECKOW PabOThI ¢ yU4ETOM HMEIONTUXCS

peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUYTEHUIA;



JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;
pacmipsaTh paMKd ~ ydyeOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

JienaTth OCO3HaHHBIA BBIOOp, apryMEeHTHPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHUIMUA B 00JIaCTH
(¢u3uKH, MOCTOSIHHO IMOBBIIIATH CBOW OOpa3oBaTENbHBIA U KYyJIbTYPHBIH

YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIBbHbINA HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JICSTECIILHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaJICTh HaBBIKAMHM II03HABATCIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIAEMBIX JECHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIeKCHU JJI1 OILIGHKH CHUTyalluHM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA W CBOCBPEMEHHO NPHUHUMATH PEIICHUS IO HUX
CHWKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIBHOCTH;

MPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIBHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIMOKH.

B nmpouecce MOCTUIKCHUA JIMIHOCTHBIX PC3YJILTATOB OCBOCHHA IPOrpaMMBI 110

buszuKe I ypOBHA CpeaHEro o0mero o0pa3oBaHUA Yy OOYy4aromuxcs

COBCPIICHCTBYCTC 3MOL[I/IOH8.J'IBHBII>1 HUHTCIIJICKT, npeﬂnonara}omnﬁ

c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUWsA,  BKIIOYAIOIIETO  CIOCOOHOCTh  MOHUMATh  CBOE
HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HMOIIMOHAJILHBIM HM3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAlLIUU, BKIIIOYAIOIICH CTPEMIICHUE K JOCTUKEHUIO LEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIS U3
CBOHX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TMOHHUMATh  AMOIIMOHAIBLHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHHSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTHh  BBICTPAWBATh
OTHOIICHUS C APYTHMH JIIOJbMH, 3a00THUTHCS, MPOSBISITH HWHTEPEC H

paspeniath KOH(MIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xonmy oOydenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIYOJIEHHOM

YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OTHYECKOM cdepax esTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4yHOH KapTUHE MUDA,
3HaYCHHE OIUCATENbHON, CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUNA  (PUBMYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (PU3UUECKON TEOpHUH B

dbopMHUpOBaHUY TIPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;



paznuyaTh YCJIOBHS TNPUMEHHUMOCTH MOJENer (Qu3ndeckux Ten U
IPOLIECCOB (SIBJICHUI): HWHEpIHUANbHAs CHUCTEMA OTCYETA, AOCOJIIOTHO
TBEpIOE TEJIO, MaTepUalibHas TOYKA, PAaBHOYCKOPEHHOE IBUKEHHE,
CBOOOHOE TMajaeHHue, aOCOMIOTHO ympyras aedopManus, aOCOIIOTHO
yOpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTH
U TBEPAOTO (KPUCTAILTMYECKOT0) Tea, UACalbHbIN ra3, TOUSUHBIN 3aps/l,
OJIHOPOJAHOE 3JIEKTPUUECKOE T0JIC;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TIOHMMATh BCEOOMMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXAaHHUYECKHE TPOLECChl U  SBJICHHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMeElIeHUs,
3akOoHbl HpIOTOHA, TpUHIMI ~OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
SHEPIruM, CBsI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
YCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMIyJibca U
MEXaHUYECKOM IHEPTUU, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YSI
ocHoBHble mojoxkeHuss MKT wu 3akoHBl MoJeKyIsipHON (U3UKK U
TepMOJMHAMHUKU (CBSA3b JIABJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEIJIOBOTO JABMIXKEHUS €r0 YacTHIl, CBSI3b JABJICHUS HACATbHOTO

rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE



MenneneeBa—Kianeipona, mNepBbIM 3aKOH TEPMOAUHAMUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIOIb30BAThH
MaTEeMaTHYeCcKOoe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs Menaeneesa—Kiranenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKYU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOTO TIOJIA, NPUHLMII CYNEPIO3UIHNH AIEKTPUIECKUX
IIOJIEM, TIPY ATOM YyKa3blBas YCJIOBHsA NPUMEHMMOCTH 3akoHa Kyrona, a
TaKXE€ NPAKTAYECKU BAXKHBIE COOTHOILIEHHWs: 3aKOHBI OMa i ydacTka
LENA W JUId 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUSA, HUCIOIb3Ysl BEIUUYHMHBI:
[IEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€Jla U CUCTEMBI TEJl, CUIIA,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJbHAsl DJHEPrus, KUHETUYECKas
SHEprus, MEeXaHU4ecKas SHeprus, padoTa CUbl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIAa TPEHHUS, MOIIHOCT,
SHEprusl B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
SHEeprust ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
abCoOJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEpPrusi WUACATBHOTO OJHOATOMHOrO rasza, paboTa HIeallbHOTO Tas3a,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JIBUIATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD JIEKTPUYECKOTO TOJIA,
HaIPSOKEHHOCTh TIOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BAKYYyME W B JUAJEKTPUKE, IOTECHIHAN JJIEKTPOCTATHYECKOTO OIS,
pPa3HOCTh  IOTEHLMAJOB, AJIEKTPOJABWXKYIAs  CUjla, CWIa  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKAa, JJEKTPUYECKas EMKOCTh IUIOCKOTO

KOHACHCATOpPA, COIPOTHUBJICHUEC YYACTKa LCIH C ITOCICOOBATCIIBHBIM H



napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI JIEKTPUUECKOTO TOJIS
KOHJIEHCATOpPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUs  (PU3NYECKUX  SIBJIICHUMA:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTHI] BEIIECTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, NUdPy3usi, ucrnapeHue,
KUIIEHUE W KOHJEHCALIMS, IIJIaBJICHUE U KPUCTAILIM3alsl, HAPABICHHOCTh
TEIJIONEePENauH, IEKTPU3ALUs TeN, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA;

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
IpYyroi C  HUCIOJIb30BAaHUEM MPAMBIX  U3MEPEHUW, TpU  ITOM
KOHCTPYMpPOBaTh YCTaHOBKY, (PUKCHPOBATh pPE3YyJIbTaThl MOIYyYECHHOU
3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE TPaPUKOB C YUYETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNIaTh BBIBOJIBI IO pe3yJibTaTaM
VCCJIEIOBAHNS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHHUS (U3MYECKUX BEIUYMH, IMPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3BI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHbIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OKCIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCJIEIOBATENBCKOM W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEpPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelaTth pacy€THBIE 3aJadyd C SBHO 3aJJaHHOW W HESBHO 3aJaHHOM
duznyeckoil MoJeIbl0: Ha OCHOBAaHMM aHallM3a YCJIOBHS 0OOCHOBHIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,

OpUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  TOCTYJATHI



bu3nyecKux TEOpUN NpPHU HCIOIH30BAHUM MaTEeMAaTHYECKHX METO/I0B
pelIeHus 3a/1a4, IPOBOJUTh PACYETHl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOJbI PELICHUS C
Y4ETOM IOIYYEHHBIX PE3YyJIbTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpPeOYIoIUEe NPUMEHEHUs 3HaHUM U3
Pa3HBIX pa3leloB Kypca PU3MKH, a TAaK)KE€ UHTErpalluy 3HAaHUM U3 IpyTrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IHMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMIOYKY PACCyKJICHUH C OIIOPOM Ha U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE IPOLECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATh MOCJEICTBUSL OBITOBOM M IMPOU3BOACTBEHHOM
NeATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NpPOLECcCaMu, C
MO3UIMI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABIECHUIN O palliOHaIbHOM
IPUPOAOIIOIB30BAHUN, & TAK)KE€ PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro Ppa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJIEp)KaHUSI C KCHOJb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE
TEXHOJIOTUM ISl TIOMCKA, NEepepadOTKU M MpEeAbsIBICHUS Y4YeOHOU U
HAYYHO-MOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUU
uHpOpMaIlMK, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU

aHaNM3UpOBaTh  MOJIy4aemMyl0  UWH(GOpMAnUI0O U  OLIEHMBaTh €€



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUW, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATEJIPHOTO ~ NPHOOPETEHHs] HOBBIX 3HAHUM B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENBCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PA00Ty IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AESTENbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJI€KBATHO OLICHWBATh BKJIAJ Ka)XJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

HPOSIBIISITH MOTUBALMIO K OyAymied npoheccuoHaIbHOM AeATEIbHOCTH O

CIICOUAJIBHOCTAM (I)I/ISHKO-TGXHI/ILIGCKOFO HpO(bI/IJIH.

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pPe3ysbTaThl Ha YIIIYyOJIEHHOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

NOHMMATh pPOJb (PU3UKK B  IKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
NPAKTHUECKON JIEATEIBHOCTH dYelloBeKa ¢  JalbHEHIeM Hay4dHO-
TEXHUYECKOM Pa3BUTUH, 3HAUCHHE ONUCATEIBbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3mdeckoit Teopuu —
AIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOMU
busuku, pois (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHHUIN O
(bu3MUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpa B OOIIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUIN O MPUPOJIE;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TIOJISI, TApPMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUICCKUN MasITHUK,

I/I,I[CaJ'IBHBII\/’I HPY)KHHHBIﬁ MasTHUK, TAapMOHHNYCCKHC BOJIHBEI, I/IJICaJ]BHblﬁ



KoJie0aTeNbHBIN KOHTYp, TOHKAs TUH3a, MOJIEJIeil aTOMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJICJIM CBETA;

pasnuyath ycloBUS (IpaHHULbl, 00JIACTM) NPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMU XapakTep (PyHAaMEHTAIbHBIX 3aKOHOB H
OTrPaHU4YEHHOCTD MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaAJIN3UPOBaTh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHELIMAIbHOM ~ TEOpUHM  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsana, cuia Awmmnepa, cwia JlopeHua, 3akoH
DIEKTPOMAarHMTHOM  WHAYKUWMH, TnpaBwino  Jlenma, cBsa3p  OJIC
CaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAIbHOM  TEOpUH
OTHOCUTEIHHOCTH DUHIITEHHA);

aHaJIM3UPOBATh U OOBICHATh KBAHTOBBIE IIPOLIECCHI U SBJICHUS, UCIIOJIB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dorordpdekra, mepBeld U BTOpoW mocTtynaarsl bopa, npuHUIMD
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsI0BOTO U MacCOBOTO YHCEN U DHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH
pazoaKkTUBHOTO pacnajaa);

ONMKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO OJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJIS, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIMS
MarHUTHOTO TMOJIsl, MarHUTHBIA MOTOK, cWjia AMIiepa, WHIYKTUBHOCTD,
NIEKTPOJABIKYILASL CHJIAa CAMOMHIYKLIHH, JHEPrus MarHUTHOTO ITOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMIYJbC, TOJIHAS SHEPIHUs,
SHEprusi MOKOsi CBOOOJHOM 4YacTHIIBI, PHEPrUsi W HUMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsi A1pa, SHEPTHs CBA3H s1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJICHUIA:

QJICKTPOMArnnuTHasA MHAYKIUA, CAMONHAYKIUS, PpC30HAHC, I/IHTep(I)epeHLII/ISI



BOJH, JAu(paKmus, JUCIIEPCUsS, TOJHOE BHYTPEHHEE OTpaKEeHHE,
dotoanexktpuueckuii dhdext (dororddexr), ampda- m Oera-pacmambl
a5ep, raMMa-uslydeHue sjep, (U3nyecKue MPUHIUIBI CIEKTPATbHOTO
aHanu3a v paOOoThI Jia3epa;

OTNpEJENATh HaIpaBiICHUE WHIYKIWA MarHUTHOTO TMOJISi MPOBOJHHMKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTpOUTH M300pakeHUE, CO3JaBaeMOe IIOCKUM 3€pPKajioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKUE TOHSATHSA, TCOPHH H
3aKOHBI JJI1 aHaiu3a ¢ OOBsACHEHHS  (UBUYECKUX IPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3NHBIX CUCTEMaX, B MEXKIaIaKTUYECKOM
cpejie; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLIUU 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIIEOBAHNWE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HU3MEPEHUU, TPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PHKCHpOBaTh pe3yJabTaThl  IMOJYYCHHOW 3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM abOCOIOTHBIX
MOTPENTHOCTe  W3MEPEHWM, JellaThb  BBIBOABI 10  pe3yibTaTam
UCCJICIOBAHNUS,

MPOBOJUTh KOCBEHHBbIC M3MEPEHHS (U3MYECKUX BEIMYUH, IMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIHHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OTBITHI TIO TPOBEPKE MPETOKEHHON TUITOTE3I: TIJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIICPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYCHHBIC PE3yNbTaThl U JeJaTh BBIBOJ O CTaTyce MPEIOKEHHOM
THIIOTE3bI;

OTMHMCHIBATH METOIbI MOTYYCHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coO01aTh TpaBuia 0€30MacHOTO TPY/la P MPOBEICHUN UCCIIeI0BaHUN

B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa H  y4eOHO-



UCCJIEI0BATEIbCKOM M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOT0 000PYAOBAHNUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢usznyeckoil MOJeNpl0: Ha OCHOBAaHMM aHajin3a YCJIOBHsS BBIOMPATH
¢usznuyeckue MOJENH, OTBEYarollue TPeOOBAHMUAM 3aJaud, MPUMEHSThH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUMN
OpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pELICHHA 3ajad,
IPOBOANUTH PACUETHl HA OCHOBAaHUM MMEIOLIUXCS JAHHBIX, AaHAJIM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHHS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEIIOYKY PACCyKJIEHUH C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECCaMU, C
MO3UIMI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABIECHUI O pallMOHaIbHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHSATH pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUUe (PU3NYECKOTO

CoacpKanusd C  HCIIOJb30BAHUCM  COBPCMCHHBIX I/IH(I)OpMaL[I/IOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIIOJIB30BaTh COBPEMEHHbIE MH(GOpPMalMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAyYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyr  HMH(pOpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3allMOHHbIE U NI03HABaTEJIbHbIE YMEHHUS
CaMOCTOATEJILHOTO ~ NPHOOPETEHHs] HOBBIX 3HAaHUW B Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBLHO PACIPEAEIATh A€ATEIbHOCTh
B HECTaHJApPTHBIX CUTYallMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESITENbHOCTU IO

CIICOUAJIBHOCTAM (I)I/ISHKO-TGXHI/ILIGCKOFO HpO(bI/IJIH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 HayuHblii MeTOT TO3HAHUS TIPUPOJIBI 6 bubmorexa HOK
’ i A pupoA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hurammica 10 https://m.edsoo.ru/7f41bf72
" bubnuoteka [JOK
23 Cratika T8EpAOTO TeN > ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE 0 hitps/m.cdsoo.ru/Tf4 172
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
bubmuorexa [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps:/m.cdsoo.ru/7f4 172
bu6mmoreka [JOK
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1 hitps://m.cdsoo.ru/ T4 1bf72
3.3 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHIECKoe moze 24 https://m.edsoo.ru/7f41bf72
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 54
Pazznen 5. PUSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTHKYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
bubmuorexa [JOK
I Marmutioe e 14 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
1.2 2 13 1
FICKTPOMATHHTHAT HHAYKHIA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmorexa [IOK
2.1 M 0 10
CXATITICCIHE KOTCOaHIA https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/7f41bf72
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
) BOJIHBI https://m.edsoo.ru/7f41bf72
2.4 Onruka 25 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

Uroro no pazgeny




Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Iyaan3M 15 bubmmorexa LIOK
' PHyCxyIIp a4 https:/m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4.2 o 5
fsHka aroMa https://m.edsoo.ru/7f41bf72
43 ®du3rKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubnuorexa [JOK
) YacCTHUI] https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazneny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuoreka [JOK
61 DusHHeCKHit MPAKTHKYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3anus u 0000IIeHNE
71 MIPEMETHOTO COJIEP>KaHUSI M OTIbITa 15 bubnmoreka [JOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edsoo.ru/7f41bf72
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 dusnka — pyHIaMeHTaIbHAs HayKa O TIPUPOJIC 1 bubmorexa HOK
yH YK pap https://m.edsoo.ru/7f41bf72
) Hayunslii MeTO MO3HAHUS U METO/IbI | bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/7f41bf72
DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS
3 npupoasl. Habmronenne 1 3KCIiepuMeHT B 1 buGnuorexa [IOK
PHPOZEL- P https://m.edsoo.ru/7t41bf72
¢buznke
bubmnoreka IIOK
4 Crioco0bI u3MepeHus (GU3NIECKUX BEJIHUNH 1
peris ¢ https://m.edsoo.ru/7t41bf72
5 AOCOIIIOTHAsI U OTHOCUTEJIbHAS TTOTPEUTHOCTH | bubnmnorexa [JOK
M3MEPEHUH (PU3NUECKUX BETUYUH https://m.edsoo.ru/7f41bf72
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHOU |
Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOMN
JIesITeTbHOCTH JIFOIeH
Mexanndeckoe apmkeHne. Cucrema oTcuera.
bubnunorexa LIOK
7 OTHOCUTENHHOCTh MEXaHHYECKOT'O IBIKCHUS. 1
https://m.edsoo.ru/7f41bf72
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO
8 MPOEKIUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Ckopocts. VX npoekuuu Ha




OCH KOOpJAHHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHnue paBHOMEPHOTO
IIPSIMOJIMHEMHOIO JBUKCHUS

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

10

11

12

CrnosxeHue nepeMeIeHnii 1 CKOPOCTEH.
Pewenue 3anau

HepaBHomepHoe nBuxeHHe. MrHOBEHHas
CKopocTh. Yckopenue. [Ipamonuneitnoe
ABHWIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

I'pacduueckoe onmcanue NPsIMOIUHEIHOTO
JBUKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobOogHOE TazicHne. Y CKOpeHrue CBOOOIHOTO
IIaICHUA. 3aBUCUMOCTE KOOpAuHatT, CKOpPOCTH,
YCKOpPEHUS OT BPEMEHU U UX rpaduxu

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

14

15

16

17

18

JIBrokeHue Tena, OpOIIeHHOTO MO YIIIOM K
TOPHU30HTY

KpuBonuneiinoe nuxenue. JIBuxeHue mo
OKPY>XKHOCTH. YTJIOBasi U JINHEHHAs! CKOPOCTb.
[lepuon u yactota. LleHTpocTpemMuTensHOE U
MIOJIHOE YCKOPEHUE

Konrtponsnas padora no reme "Kunemaruka"

[TepssIii 3ak0oH HproTOHA. IHEpUHanbHbIe
cuctemsl OTcuéra. [IpuHIUIT OTHOCUTEIBHOCTH
lNanunes. HennepumanbHble CUCTEMBI OTCUETA

Cuna. PaBHO€e#cTBYrOIAs cuila. Bropoii
3akoH Herorona. Macca

bu6nmorexa LIOK
https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72

19

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa




[Tpunnun cynepro3uiuu cui. Pemenue 3anau

20 Ha [IPUMEHEHHE 3aKOHOB HproTOHA
3aKOH BCEMUPHOT'O TATOTEHHUS.
21 DKBUBAJICHTHOCTh T'PAaBUTAIMOHHON U
WHEPTHOU MaccChl
” Cuna TSOKeCTH U yCKOpEeHUE CBOOOIHOTO
NaJCHUS
JIBukeHne HeOECHBIX TEN U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmrorexa LIOK
https://m.edsoo.ru/7f41bf72
KocMU4YecKasi ckopocTb. 3akoHbl Keruiepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec
TeJa, IBUXKYLIErocs ¢ YCKOPEHUEM.
Cuna tpenus. [Ipupona u BUJbI CUI TPEHUSL.
25 JIBM>KEHHE B KHUIKOCTHU U ra3ze ¢ y4ETOM CHIIbI
COIIPOTHBIIEHUS CPEBI
26 Hasnenue. 'mapocraruueckoe 1aBiaeHUE. bubmuoreka [IOK
Cuna Apxumena https://m.edsoo.ru/7f41bf72
7 AbcoimotHO TBepaoe Teno. [loctynatensHoe u
BpallaTelIbHOE JBUKEHHUE TBEPJOTO Tella
73 MOMEHT CUIIbl OTHOCUTEIBLHO OCH BPALECHUS.
[Tireuo cunbl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIAOMY
29 teny. LleHTp TsbkecTn Tena. Y cinoBus
paBHOBecCHsI TBepAOro Tena. Bunasl paBHOBeCHs
30 Pemenue 3agau nmo teme "J{uHamuka.
CraTtuka"
31 KonrtponsHast pabora no teme "/luHamuka.

Crartuka TBEpnoro tena'




32

33

34

Wmnynbe MaTepruaibHON TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOUYCK. HeHTp MacC CUCTEMBI
MaTCpHaJIbHBIX TOUYCK. TeopeMa O ABUKCHUHN
LEHTPa Macc

Nmnynbe cuiibl 1 KI3BMEHEHHE UMITYJIbCa TeJla.
3aKOH COXpaHeHMs UMIyJibca. PeakTuBHOE
NBIDKEHHE

MomeHT HMITYJIbCa MaTepHaHBHOﬁ TOYKH.

Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHHUHN MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJIAX

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

35

Pemenue 3aa4 no Teme "3aKOH COXpaHEHUS
uMmiyibca'

36

37

38

Pabora cuibl Ha MajIOM U Ha KOHEYHOM
nepemerneHnn. I paguueckoe npeacraBieHne
paboThl cHTbl. MOIIIHOCTD CHJTBI

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KMHETUYECKOU DHEPIUU
MaTepuaabHON TOYKH

IToTeHumanpHbIe U HEIOTEHIIUAIBHBIE CUIIBI.

ITorenuumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

39

Tpetps kocMuueckast ckopocTb. CBsi3b pabOTHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUs MEXaHUUYECKOM SHEPTUN

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.
VYpaBHenue bepHyiuu s ueanbHOM
KHUAKOCTU

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




KontponbHas padota mo teme "3aKoHbI

41
COXPAHEHHUs B MEXaHUKe"
Pa3BuTHe npeacraBieHuil 0 IpUPO/IE TEIIOTHI.

42 Ocnonble nonoxkernss MKT. [Tuddyszus.
BbpoyHnoBckoe nBukeHue
Crpoenue ra3000pa3HbIX, JKUAKUX U TBEPIBIX

43 Ten. XapakTep JBHKECHHS U B3aUMOJICHCTBHS
YacTHUIl BEUIECTBa

44 Macca u pazMepsl MOJIEKYIT (aTOMOB).
KonuuectBo BemectBa. [locrosinnas ABoraapo

45 Temneparypa. Temnosoe paBHoBecue. Illkana
Lenbcus
Pemenue 3anay no teme "Macca u pasmepbl

46 Mouekyn (atomoB). KonudecTBo BeriecTsa.
[TocTostnras ABoraapo."

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI

48 VYpasuenune Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcoimoTHas TemriepaTypa. 3akoH JlanpToHa

50 N3omporneccsl B uAcaIbHOM rase ¢
MTOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npecTaBiIeHUE H30MPOLIECCOB: bu6muoreka [IOK
M30TepMa, U30X0pa, n306apa https://m.edsoo.ru/7f41bf72

52 Ocnosnoe ypaBHeHne MKT

53 Pemenue 3ampau no reme "OcuoBel MKT"
CBs13b a0CONMIOTHOM TEMIIEPATYPHI

54 TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEN

KMHETUYECKOM dHEprueH MoCcTynaTeIbHOro




55

TEMJIOBOI'O JBMKECHHUS €€ YaCTHI

O06001IeHYE ¥ cUCTEMATU3aLUs 3HAHUI 1O
TeMe "OcuoBsl MKT"

56

57

58

59

KonTponbnas pabota o teme "OcroBel MKT"

TepMmoauHamMuyeckasi cuctema. 3ajilanue
BHEIIHUX ycyioBuil 1t T/l cucteMsl.
Bueminue u BHyTpeHHUE TapaMeTpPBbI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAUCHUS BEJIWYMH, OIMCHIBAIONIUX ¢€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe HavaJlo TCPMOJHNHAMUKU.
CaMOHpOI/ISBOHBHaﬂ pei1akcanusa TI[ CHCTCMbI
K TCIIJIOBOMY PaBHOBCCHIO

Mogenp uaeaabHOIO ra3a B TCPMOANHAMUKE.
YcaoBus MMPUMCHUMOCTHU 3TON MOAEIU

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

60

61

62

63

VYpaBuenne MeHnneneena-Kianelipona u
BBIPa)KCHME JIJI1 BHYTPEHHEN YHEPTUU

Beipaxkenue 1is BHyTpEHHEN dHEpPrun
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBazucratnueckue u HecTaTHYeCKUe
IIPOLIECCHI

OneMeHTapHas paboTa B TepMOJUHAMUKE.
Beruucnienue pabotsl 1o rpaduky mnpoiecca Ha
pV-nuarpamme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILICHHS PabOTHI

64

KOHBCKHI/IH, TCIIOIMPOBOAHOCTD, U3JIYUCHUC




KonnuectBo temnotel. TemnoéMKocTs Tena.
VY nenbHas U MoOJIIpHas TEIJIOEMKOCTH

bu6nmoreka [IOK

65 BEILIECTBA. Y IEJbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7f41bf72
TOILIMBA
66 Pacuét konmyecTBa TEMIOTHI IPU
Terionepenaye
67 [TonsTre 06 aqnabarHom nporuecce. [lepBorit
3aKOH TE€PMOJIMHAMUKHI
68 KonnuecTBo TemnoTel v paboTa Kak Mepbl
M3MEHEeHUs BHyTpeHHel sHeprun T/l cuctemsl
BTopoii 3ak0oH TepMOJIMHAMUKY 1151
69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOIIECCOB.
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB
70 [Ipunuune! aeiictBus Temnosbix MamuH. KIT bubnuorexa [IOK
https://m.edsoo.ru/7f41bf72
71 MakcumansHoe 3Hauenue KI1/1. Iukn Kapuo
7 Pemenue 3agaq mo treme "KIIJ] TeruroBeIx
mamuH. [{ukn Kapuao"
OKOJIOTUUECKHE aCIIEKThI HCIIOIb30BaHUS
73 TEIUTIOBBIX JBHUrareneil. TemmoBoe 3arps3HeHne
OKpY>KaloIleu cpeibl
74 Pemrenue 3anau no reme "TepmMonHaMuka.
TennoBrie MauHL"
75 O0001IeHe B cucTeMaTH3aIs 3HAHUH 110
teme "Tepmonunamuka. TennoBeie MalIMHbI"
76 KonTponbHas pabota mo Teme
"Tepmonunamuka. TenaoBele MalIMHbI"
7 [Tapoo6pazoBanue u koHaeHcaus. Vcnapenue




U KUIeHUe. Y IeibHas TerioTa
napoodpa3zoBaHus

HachiiieHHbIC ¥ HCHACHIIIIEHHBIE TTAPHI.
KauecTBeHHast 3aBUCMOCTD TUIOTHOCTH H
JIaBJICHUS HACBIIIIEHHOTO apa oOT

78 TEeMIIEpPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBILIEHHOT O Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JABJICHUS B
KHUJKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnuoreka [IOK
OTHOCUTEJIbHAA BIAXXHOCTh https://m.edsoo.ru/7f41bf72
80 Pemenue 3amau "Bnaxknocts Bo3ayxa'
21 Tsépnoe teno. Kpucrammmueckue u amopdHbie
Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIOB
22 [InaBnenue u kpucrammzanus. Y aenbHas
teruioTa riaBneHus. Cyomumarus
Hedopmaru TBEpAOTO Tena. PacTsokeHue u
83 cxkarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmarmii
TemnoBoe paciupeHne KUAKOCTeNH U TBEPIBIX
84 TeNl. AHTApMOHHU3M TETUIOBBIX KOJIeOaHUN
YacTHUIl BEUIECTBA
25 ITpeoOpa3oBanue sHeprun B (ha30BBIX
nepexoiax
86 YpaBHEeHHE TEMIOBOTO OamaHca
%7 Pemenue 3amgad no reme "YpaBHeHue
TerioBoro Oanaxca"
88 [ToBepxHOoCcTHOE HaTshKeHUE. KanwisipHbie bubmmoreka [JOK




89

siBJieHUsI. J{aBieHue 1oy MCKpUBIECHHOU
MMOBEPXHOCTHIO KuakocTh. opmyna Jlannaca

O060011eHre ¥ cucTeEMaTH3alus 3HaHUH 110

Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble epexoib"

https://m.edsoo.ru/7f41bf72

90

KonTponpHas pabota o Teme "ArperarHeie
cocrosiHus BeliecTBa. @a3oBbie nepexobl"”

91

92

93

DnexTpu3anys Tel U e€ IpOosBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
NMEKTPUUIECKUX 3apsaoB. [IpoBogHIKH,
TURJIEKTPUKU U TIOTYITPOBOTHUKHI

DNeMEeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH
COXPAHEHHUS NEKTPUUYECKOTr0 3apsa

B3aumoneicteue 3apsanoB. Toueunsie 3apsiibl.

3axoH Kynona

94

95

Pemenue 3amau mo reme "3akon Kymnona"

Onektpuueckoe none. Ero neiicteue Ha
JJIEKTPUUECKUE 3apsAabl

96

Hanpsk€HHOCTB JIEKTPUYECKOTO MOJIS.
[TpoOuslii 3apsia. JluHuM HANPsSKEHHOCTH
ayIeKTpruecKoro nojus. OgHopoaHoe
JJIEKTPUYECKOE T10JIe

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

97

HOTGHHI/I&]’IBHOCTB SJICKTPOCTATHUICCKOI'O
moust. PasHocTh MMOTCHIIMAJIOB U HAITPS)KCHUC

98

IloTenumnanbHast OHEPTU: 3aps/ia B
QJICKTPOCTATHUYCCKOM IT0JIC. HOTGHHI/IaJ'I
SJICKTPOCTATUYCCKOI'O MOJIA

99

CBs13b HaNPSYKEHHOCTHU NOJIS M Pa3HOCTH




IMOTCHIHAJIOB JJIA SJICKTPOCTATUYCCKOr'O IIOJIA

[IpuHIUI Cyneprno3unuu 3JIEKTPUIECKUX

100 .
rnoseu
101 Pemenue 3ampau no reme "[lpuHnun
CYTNEPIIO3UIINH JIEKTPUUECKUX MOJIeH"
102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO
3apsHKeHHOU chepbl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
103 mapa. [Tone paBHOMepHO 3apsiKEHHON
0ECKOHEYHOM MIOCKOCTH
104 [IpoBOAHMKH B 3EKTPOCTATHUECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsAI0B
105 JIM3IEeKTpUKY U TOJYIIPOBOHUKH B bubnnorexa [JOK
DJIEKTPOCTAaTUYECKOM II0JIE https://m.edsoo.ru/7f41bf72
Kongencarop. DneKTpo€MKOCTh
106 KOHJIEHCATOpa. DJIEKTPOEMKOCTb IIIOCKOTO
KOHJIEHCaTopa
107 [TapannensHOE COEAMHEHNE KOHIEHCATOPOB
108 ITocnenoBarenbHOE COETMHEHUE
KOH/JIEHCAaTOPOB
109 OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
110 Pemenue 3amgad no reme "Kongencarop"
111 JIBr>keHue 3apsKEHHOM YacCTULIBI B
OJTHOPO/IHOM 3JIEKTPHUYECKOM I10JIE
112 Pemenue 3amau mo reme "DnekTpuyueckoe bubnmnorexa [JOK
noje" https://m.edsoo.ru/7f41bf72
113 O06o061IeHre U cucTeMaTU3alus 3HaHUH| 110

TeMe "DieKTpudeckoe noie"




KonTponbhas pabota no teme

114 " "
DNeKTpUYEecKoe moJie

Cua Toka. IlocTossHHBIN TOK. Y CII0BUS

115 CYIIIECTBOBAHUS MOCTOSHHOTO AJIEKTPUUECKOTO
TOKa

116 Wcrounuku Toka. Hanpsikenne u 3/1C

17 3akoH OMa Uil yJacTKa LENH. DJIEKTPUIECKOe
COMPOTHUBIICHUE
3aBUCHMOCTb CONPOTUBIICHUS OJHOPOIHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOIIa 1
MTONIEPEYHOTO CEUCHUS

119 VY nenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenne 3amaqa

120 [TocnenoBarenpHOE, MapaIeNbHOE,
CMEIIaHHOE COETMHEHUE TTPOBOIHUKOB

121 Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX LEMEH. bubmuoreka [IOK
ITpaBuna Kupxroda https://m.edsoo.ru/7f41bf72

122 Pemenue 3amau o reme "[lpaBuina
Kupxroga."

123 PaGora anekrpudeckoro Toka. 3akoH J[oyis
—Jlenna

124 Pemtenue 3agau

125 MONIHOCTB IEKTPUIECKOTO TOKa. TerutoBast
MOIITHOCTb, BBIJIEIsIEMasi Ha PE3UCTOPE

126 Pemenue 3anau no reme "3akon Jxoyns-
Jlenma"

127 OJIC u BHyTpEHHEE CONPOTUBIICHUE

HCTOYHHKA TOKa




3akon OMa 115 MOJTHOM (3aMKHYTOM )

128 .
AIEKTPUUECKOM 1enH

129 Pemrenue 3agau "3akon OMa 1 IIOTHONU
uenu"

130 MOomHOCTh UCTOYHUKA TOKA

131 Kopotkoe 3ambikanne

132 KonzeHcarop B ienu noCTOSHHOIO TOKa

133 Pemenue 3amgau "Konaencarop B 1ienu
MOCTOSIHHOTO TOKA"

134 Pemenue 3anau no teme "IlocTostHHBINM
3JIEKTPUYECKUM TOK"

135 Pemenue 3amau no teme "IlocTostHHBINM
AIEKTPUIECCKUN TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN
AIEKTPUYECKUN TOK"

137 O06001IeHre U cUcCTEMaTU3aIMs 3HaHUN 110
teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK"

138 Kontponbnas padota o teme "IlocTossHHBIN
AIEKTPUIECKUN TOK"
DneKkTpruyecKasi IpOBOAUMOCTb Pa3IMUHbIX

139 BELIECTB. DJIEKTPUUECKUI TOK B METaJlJIaX.
CBepXIpoBOIMMOCTh
DNEeKTPUYECKHUI TOK B pacTBOpax U paciuiaBax

140 3IEKTPOJIUTOB. 3aKkoHbl Dapajes ams
3JEKTPOJIn3a

141 DJIEKTpUYECKUH TOK B razax. [lnazma

142 DNEeKTpUYECKUil TOK B Bakyyme. BakyymHbie bubmmoreka [JOK

npubopsI

https://m.edsoo.ru/7f41bf72




143

144

145

146

DNEKTPUUECKUN TOK B MOTYIPOBOAHUKAX
[TonynpoBOIHUKOBBIE TPUOOPHI

du3nyecKuil mpakTUKyM 1o Teme "M3mepenne
CHWJIBI TOKA U HANPSHKEHUS B LIETH
MIOCTOSIHHOTO TOKAa IIPU MTOMOIIN aHAJIOTOBBIX U
U (POBBIX U3MEPUTEITHHBIX PUOOPOB"

duznyeckuil npakTukyM no reme "M3yuenue
HEPABHOMEPHOT'O JBUKEHHUSI C LETbI0
ONpe/ieJICHUsI MTHOBEHHOM ckopocTu"

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

147

dusnyeckuil npaktukym no teme "M3mepenue
YCKOpPEHUs IPU MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM
miockocty"”

148

149

150

®duznyeckuil npakTukym no teme "M3mepenue
YCKOpEHUsI CBOOOTHOTO TaeHus"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH € ITOCTOSIHHOM
10 MOJIYJIFO CKOPOCThIO"

dusnyeckuil npakTukym 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI IPU JIBUKEHUU
OpycKka o HaKJIOHHOH MII0CKOCTH"

151

@u3nYeCKUil IPAKTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasue, oT ux aehopmarn”

152

®u3nYecKuil mpakTUKyM 1o Teme "N3mepenne
kod(durmenTa TpeHus Mo BEIMYUHE yTI0BOTO




153

kod(dunmenta 3aBucumoctu Frp(N)"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue yciaoBUid paBHOBECHS
TBEPJOTO TEJA, UMEIOIIET0 OCh BpaleHus"

154

155

156

duznyeckuil npakTukyMm no teme "M3mepenue
UMITyJIbCa TeJla 10 TOPMO3HOMY ITyTH"
®uznueckuil NpakTUKyM 1o teme "M3yuenue
n300apHOTO mpomecca”

®uznueckuil NpakTUKyM 1o reme "M3mepenue
yEIbHON TEMI0EMKOCTH"

157

158

159

160

duznyeckuil npaktukym no reme "M3mepenue
YACJIBHOU TEIJIOTHI TIJIaBJICHUS Jibaa"

®u3nuecKuil NPaKTUKYM IO TEME
"PacripenienieHrie pa3HOCTH NIOTEHIIMAJIOB
(HampspKEeHHMS ) PU TTOCIIEIOBATETFHOM
COEIMHEHUH KOHJIEHCATOPOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsHKEHUs JU1s JIaMITbl HaKaJTuBaHUs "

Pu3NYECKUl IPAKTUKYM I10 TEME
"Hab6monenue anexkrponuza”

161

162

163

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110
Tteme "Kunemarnka"

O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "JluHamuka"

O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
teMe "CraTtuka TBEpAoro rena”

164

O06001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110




Teme "3aKOHbI COXpaHEHUS B MeXaHuKe"

O06001IeHYE ¥ cUCTEMATU3aLUs 3HAHUI 1O

165 Teme "OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM 1
Teopun"

166 O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 110 |
teme "TepmoanHamuka. TennoBble MalIuHbI"
O06o00611eHre U cucTeMaTu3alus 3HaHu#| 10

167 TeMme "ArperaTHble COCTOSHUS BEIIECTBA. 1
dazoBble nepexo bl

168 O0600611eHre U cucTeMaTu3alus 3HaHu| 110 |
Teme "Dnekrpuueckoe nose"”

169 O06o0muieHne 1 cucTeMaTU3aIys 3HaHUH 110 |
teMe "[locTosHHBIN 2neKTpuyecKuil ToK"

170 O06o0011eHne U cucTeMaTu3alys 3HaHuH 10 !
teMe "Toku B pa3nnyHbIX cpeaax”

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipakrueckue fll3y'{eﬂml :)Iﬁlil;l;OBaTeﬂbﬂble
padoThI padoTbI pecypenI
B3aumoselicTBue NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moie. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUuU. [IpuHimn
2 CyNEepHO3HIMU MArHUTHBIX ToJed. JInnnn 1
MarHUTHOW MHIYKIIUH
3 MarHuTHOE 10J1€ IPOBOJHUKA C TOKOM. |
OmneiT OpcTena
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. |
DeKTpOU3MEpPUTEIbHbBIE TPHOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrkeHne 3apsyKeHHON YacTHIBI B 1
OJIHOPOJAHOM MarHWTHOM I10JIe
Pemrenue 3anau 1
PaGora cunel JlopeHniia 1
10 Pemenue 3agau 1
1 MarauTHoe 1nosje B BELECTBE. |
deppoMarHeTuKH, rnapa- U J1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. |

[Ipumenenue peppomMarHeTUKOB




13 Pentenue 3amaud mo reme "MarautHoe 1ose"

14 Pemienne 3agau mo reme "MarautHoe nose"

s SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C uHAYKIMH

17 3aKOH 3JIEKTPOMArHUTHON MHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku OPyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 IIpaBuiio Jlena

2 NunykruBHOCTH. KaTymka MHIYKTHBHOCTH
B IICITHM IIOCTOSSHHOI'O TOKA

3 SBnenune camonnaykiuu. 3/C
CaMOMHIYKIIUU

24 DHeprusi MarHUuTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3agau

26 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpoarHamMuKa"

7 KonTponbhas pabota no teme
"OnekTpoguHaMuka"

73 Konebarensuas cucteMa. CBOOOIHEIE
Konebanus. ['apMoHUYECKre KOJIeOaHus

79 Kunematnueckoe 1 THHAMUYCCKOC

OIHCAHHUE KOJeOaTEIbHBIX I[BI/I)KGHI/II\/'I




DHepreTudeckoe onrucanue. BeiBos
JTUHAMHUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KoJIe0aHUH M3 UX YHEPTETHIECKOTO U
KMHEMAaTUIECKOTO OTTMCAHUS

31 Ammatyna u dasza koaedanuit
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHMIA

32 MaTeMaTU4YeCcKoro MasTHuKa. [lepuon
CBOOOIHBIX KOJICOAHUN MTPYKHHHOTO
MasiTHUKA

3 3aryxaroiue KonebaHus. BolHyK1eHHbIE
Kosiebanus. Pezonanc

34 ABTOKOJIE0aHUA

35 Pewenue 3anau

36 VYpok-koHpepennus "MexaHnueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o011eHre U cucTeMaTu3alys 3HaHU| o
teMe "MexaHnnueckue KonebaHus"

38 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebarenpHblit KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTYIBI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B K0JIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosiebaHus. BeinyxkneHHbie

SJICKTPOMArHuTHBIC KoJIeOaHus




ITepemennsbIit TOK. Pe3auctop u KoHaEHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akon OMa JJ1st 5JIeKTPUYECKOM 1enu
MEPEMEHHOTO TOKA
MOoIHOCTh MEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA U HAIPSDKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IenH

47 Pemenne 3amau
WneanpHbIiA TpanchopmaTop.

48 [Tpon3BoaCTBO, Mepeava u MoTpedIeHne
3JIEKTPUUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemnrenne 3agau

57 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIE KosieOaHus "

53 MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MeXaHWYECKUX BOJIH

54 CBolicTBa MEXaHHMYECKHX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wndpassyk u yasrpassyk. Lllymosoe

3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. 9J'IeKTp0MaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOIHCﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

CserT. 3aKOH NPSAMOJIUHENHOTO
pacnpocTpaHeHMsl CBeTa

Pemienne 3ama4q Ha IMPUMCHCHHUC 3aKOHa
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTelb MPeTOMICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHBIN Yo MOJHOTO BHYTPEHHETO
OTpakKeHUs

67

68

Pernienue 3a1a4 Ha MPUMEHEHUE 3aKOHOB
OTpaXCHUSA U IMPEIIOMIICHUA CBETA

Xop stydeit B mpusMe. Jlucnepceust cBerTa.
CnoxHbIN cocTaB Oenoro csera. LBet




JInn3pl. DOKYyCHOE PacCTOSTHUE U

69 ONTHUYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 N300paKeHHA, TIOTY4aeMBIX C TOMOIIBIO
JMH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 Hurepdepennns creta

77 KorepeHTHbIe UCTOYHUKHU. Y CTIOBHS
HaOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie nuTeppepeHuu

80 Judpakuus csera

81 JudpaxknuonHas pemeérka. Y cioBue
HAOJTIOICHUS TJIABHBIX MAKCUMYMOB

82 Pemienue 3anau

23 [Torrepe¥HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemienue 3anau

85 CBeToBbI€ SBJICHUS B IPUPOJIE

26 O0001eHne 1 cucTEMaTU3aLMS 3HAHUI 110

Teme "OnTuka"




87 KoHnTtponbHas pabota o teme «OnTuka 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEJILHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCHUTEIIHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIICHHUE JITTUHBI

91 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

9 CBs13b MaccChl C DHEPTHUEH U UMITYJIBCOM |
PENATUBUCTCKON YaCTHUIIBl. DHEPTUS MTOKOS

93 PaBHOBecHOE TeII0BOE U3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprust 1 UMITyJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akonbl poTorddekTa

08 VYpaBHenue DitHmTeitHa 111 poTodddexra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 JaBnenue cera. OnbiTel [1. H. JIeOenena 1

100 BoustHOBBIE CBOMCTBA YaCTHIL 1
Bounsl ne bpoiid. /InuHa BoJIHBI e

101 Bpotiins u pa3mepsl 00J1acTH JTOKaTU3AIHN 1

JIBUKYILIEHCS YaCTULIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEeAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIX 3314
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopmyckyJIsspHO-BOJIHOBOI
nyanuzm"

108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynater bopa

110 Buasl ciektpoB. CriekTp ypOBHEH SHEpruun
aToMa BOOpoza

11 CrioHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiizenOepra-

113 WBaHeHKo. 3apsa 1 MacCcoOBOE YHCIIO Apa.
H3oTonel. PagnoakTuBHOCTH
3aKoH paanoakTUBHOTO pacmnana. CBolcTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue
PaANOAKTUBHOCTH HA )KUBbIE OPTAHU3MBI.
Jo3umerpus
DOHeprus CBSI3U HYKJIOHOB B slipe. S nepHbie

115 cuibl. Jledekt maccol siapa. SAnepHoie

peakuuu. SnepHeie peakTopsl. [Ipodiembr




116

117

118

YIIPaBIIIEMOI0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MerTonbl perucTpaiuy u ucciae10BaHus
3JIeMeHTapHbIX yacTul. OyHIaMeHTalbHbIe
B3aUMOJIeiicTBUS. baproHbI, ME30HBI U
nentoHsl. [IpencraBnenne o CtanaapTHOU
mojenu. KBapk-riitooHHas MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKOM KapTHHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMHUHU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHIX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paaAMOoTENECKOIIbl, BHEATMOC(EepHas
aCTpPOHOMHUS

121

122

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/Ib], ITAHETHI, UX BUAMMOE IBIIKEHUE
Conneunas cucrema. Connne. ConHeuyHast
aKTUBHOCTb. VMIcTounuk sHeprun ConHLa u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Jwnarpamma "crnieKTpanbHbINA KJIacc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM MOCIEI0BATEILHOCTH

125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOKICHUU U
sBositonny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B A/1pax rajgakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ H3nyueHue

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnble mpo0i1eMbl aCTpOHOMHUH

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTukos" umm "HccnenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHre MarHUTHON WHITYKIIMU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Du3n4eCcKUuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHMTHOM MHAYKIIUU'" WK
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarduTHOro mojis"

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIINM"
nn "COopka MOJEIH JIEKTPOMArHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

136

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIM NTIEPEMEHHOT0 TOKa"

137

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexna" win "llonyuyenue nsoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Du3NYeCKUu IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha MpuMepe




140

141

142

143

KUIKkuX JuH3)" win "M3mepenne
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIIIX
uH3"

DuU3nYECKU MPAKTUKYM 10 TEME
"Habnronenue nqudpakuun, vHTEphepeHIInn
U noJjsipu3anuu ceera'

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PEISATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OCHOBe HcciieioBaHus Gporoapexra” um
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO] OT HarpsiKeHus"
Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA ¢
UCTIONIb30BaHUEM JI03UMETpa" HIn
"H3y4eHue moraoeHus: 6eTa-4acTuil
aIroMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnroenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX IPUIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBEepHOro Moiymapus 1 sipkue
3BE3161" Mian "HaOao1eHus B TEJIECKOI
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

146

O00011IeHNEe U CHCTEMATH3aLHUs 3HAHUI.
Ponb pusuku u actpoHOMUY B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIbHOCTH YCI0OBEKa

147

148

O06o00mIeHre U cucTeMaTU3aus 3HaHUH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0001IcHNEe U CHCTEMATH3alKs 3HAHUM.
Ponpb pusndeckoit Teopun B pOpMUPOBAHUU
NpEeJICTaBICHUN O PU3NYECKON KapTUHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

149

150

O00011IeHHE U CUCTEMATU3ALNS 3HAHUM 110
Tteme "Kunemaruka"

O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUH 110
teme "/Ilunamuka"

152

O00011IeHNE U CUCTEMATU3ALMS 3HAHUHN 110
teme "CraTtuka TBepaoro tema"




153

154

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie
MAaIvHe!"

156

157

158

O06o00mIeHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "DnexkTpuyeckoe nosue"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpeaax”

O00011eHrE U cCUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHelit ypok. O6001ICHHE U

cUCTEMATHU3aIHA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AIINA 3HAHUH 110 TEME
"Mexanundeckue KoneOanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"DyeKTpOoMarHuTHbIE KoeOanus"




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanys 3HaHui mo reme "Ontuka"
PesepBHeIit ypok. O600IICHHE 1

cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3aiis 3Hanuii mo teMe "dusuka
aroma"

PesepBHriit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HaHui 110 TeMe "DPusnka
ATOMHOTO SIJpa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JnemeHTH! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®uzuka: 10 knace: yaueOHUK 0a30BBIN U Yri1yOJeHHBIA ypoBHU/ MAKUIIIEB
I'.41., byxosues b.b., Corckuit H.H.; nox penakiueit [TapdpenTreBoii-7 uzm.-
M.: ITpocsemienue 2020
2. ®uzuka: 11 knacc: yaeOHUK 0a30BbIi U yriTyOJIeHHBIN ypoBHH/ MskuiieB
I'.41., byxosues b.b., YUapyrun B.M.; non penakuueii [lapdhentreBoii-9 uzm.-
M.: ITpocsemenue 2021

BAapHAHT

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

1. ®usuka: 10 knacc: yueOHUK 0a30BbIi U YIIIyOJIEHHBIA YpOBHU/ MSKUIIEB
I'.4., byxosues b.b., Corckuit H.H.; nox penakiueit [TapdpentreBoii-7 uzm.-
M.: IIpocsemenne 2020
2. ®usuka: 11 kinace: yaueOHUK 0a30BbINM U yTrayOJaeHHBIN ypoBHI/ MsikuiieB
I'.4., byxosues b.b., Hapyrun B.M.; non penaxiueit [lapdentoreBoii-9 uss.-
M.: ITpocBemenue 2021
3. ®uzuka. 10 xnacc: unaktudeckue matepuansl/A.E. Mapon, E.A. MapoH-
M.: Hpoda, 2005

4. ®uzuka .11 knacc: ugaktuueckue marepuaisl/ A.E. Mapon, E.A. Mapon-



M. : JIpoda, 2005

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. Brenute https://fipi.ru

2. Menuareka «IIpocBemieHus»

3. https://resh.edu.ru

4. ®oxkchopa.py

5. https://skysmart.ru

6. http :// school - collection . edu . ru / - enunas xkomekuus [{OPos

7. lesson.edu.ru

8. https://www.yaklass.ru

9. https://content.edsoo.ru/lab/subject/2/

10. http://markx.narod.ru/pic/ - pusnka B mkosie

11. http://festival.1september.ru/articles/ - ¢pecTuBanb NeJArornyecKuX UaeH
«OTKPBITBIN YPOK»

12. http://www fizika.ru/ - cailT nnst yunreneil GU3NKU U UX YUYEHUKOB.

13. http://www.physics.ru/ - maTepuansl o pusmke.

14. www . ege .edu.ru - undopmarmonssiii mopran EI'D.
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