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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeOnoro npenmera «dusuka» B 00pa3oBaTEIbHBIX OPTaHU3AIIHAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TIpeIMeTa C YIETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeaMmera « Pu3nkay Ha yriyoJEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JarommMMcsi, KOTOpble HEOOXOMWMBI JJIA TPOAOKEHUS 00pa3oBaHHs B
OopraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma o pu3Mke BKIFOYALT:

IUTAHUPYEMBIE Ppe3yJlbTaThl OCBOEHHUS Kypca (GU3HKKM Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovHX MpoTrpamM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
NPEIOCTAaBIsCT BO3MOXKHOCTUA /Uil pealu3alliil  Pa3jMYHbIX METOAUYECKUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHHE UM aKTUBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEJCHHS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTNIONH30BAHMS U HKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiiecca. s yrimyOGn€HHOrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMud (GU3MUECKOro TMpakThukyma. B mepBoMm ciydae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce uzydeHus: pasnena (temsl). Ilpu stom mon paboramu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBlIeHAa €IWHBIM NepeyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. I[Ipm sTomM obOecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. [lpu 3TOM A1 pacy€THBIX 3a7a4 NPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
MHTErpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3ienoB. /(s kayecTBEHHBIX 3aaad
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B Iporpamme IO
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JOMIUPHUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTIeYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJe MO3HaHHS U (popMHupoBaHHE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHsS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (PU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npodeCCUOHAIBHONW  JIESITEILHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYO  (DU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] pPA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpPEEICHUS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpenmera «®Dus3mka» Ha YpPOBHE CpPEOHETO OOIIETO
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacos: B 10 kmacce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeleHusT J1abOpaToOpHBIX pPabOT U OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYUMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, WJICANBHBIN Ta3, TOUYCYHBIM
3apsan). ['unore3a. ®u3nyeckuii 3aKOH, rpaHULBI €ro npuMeHuMocTu. dusnyeckas
TEOpHs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUIUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUalbHOW TOYKH, UX MPOEKIUHU HA OCH CHUCTEMbI KOOpPIHMHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOomHOE MajeHWe. YCKOpEeHHEe CBOOOAHOTO majcHUsA. J[BuKeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon m yactora oOpaleHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUUA, CKOPOCTEM IBHXKEHHS OJHOTO U TOTO K€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuenune nBWXEHHS TeNa, OpOIIEHHOTO TOpu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUHUOHAIIBHOW 3aBUCUMOCTH MEXKAY HAIbHOCTBIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMHPOTHL. JIBHKeHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kermepa. [lepBas kocMudeckas CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEHM  MPHIOKEHHBIX K TEIy CHI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOMW IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

M3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3
NETKui OJIOK.

N3mepenne koddduimenta TpeHHUs MO BEIWYUHE YIIIOBOro Koddduimenta
3aBuCHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. IloctynmarenbHoe M BpallaTteiabHOE JBUKEHHUE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnepoBanne yciaoBUl pPaBHOBECHS TBEPAOrO TEJla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IepeMemieHuu. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAasi CKOPOCTh. TpeThsi KOCMUUYECKAs] CKOPOCTh.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4ecKue yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

N3MeHeHne 2HEpTrun Telia NPy COBEPILICHUH PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVICTBUM Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mMepenue ummynbca Tejia 1o TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBIKCHHUHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW M TBEPIBIX TeN M OOBSCHEHHE CBOICTB BEIIECTBA HAa OCHOBE JTUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IIPEICTABICHUE U30IPOLIECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO ABHKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHMSI BEJMYMH, ONMMCHIBAIOLIAX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHHE Uil BHYTPEHHEH JHEPTHM.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTta B TepMoAnHaMUKe. Berunciaenune paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Temnmo€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHWsT  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM JJII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUraresiei. TermoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YeHUE CBEPXHU3KUX TEeMIeparyp, YTWIM3AIUsl «TEIUIOBBIX» OTXOAO0B C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIEPATYPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjeHcanus. Mcmapenue u KureHue. YIelbHas
TEIJIOTa Mapoo0pa3oBaHUs.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayis FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B (Pa30BbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA M TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3/AyXa M OLIGHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH  AepopMalMi pPE3MHOBOrOo oOpasma ot
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOJIHHUKHU.
DOneMEeHTapHbId 3JIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS BIIEKTPUYECKOTrO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0J1s1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHIUAJIOB I 3JIEKTPOCTATUYECKOrOo ToJis (KaKk OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OeCKOHEUYHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHULIAEMOCTb BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmMuKym.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOTO TOoKa. MICTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma i yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux meneil. [IpaBmma Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) 5JIGKTPUYECKOW I1enmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MIPU TTOCTOSIHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npeena u3MepeHus: amrnepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/[C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CUJIBI TOKA B LIETIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
POBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. CoOcTBeHHass U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMIbl, JJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposmsza dapanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenne amexTpoimsa.

W3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX UBMEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKUH  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OUOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3HanuA: SIBICHUE, HAy4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTophl 1 X MPOEKIIMU HA OCH KOOPJIMHAT, CII0OKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE W KAlTMJUIAPHBIE SIBJIEHUS B PUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN M Ia30B, KUJIKHE KPUCTAILIbI, AIEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOUHa, OBITOBOM XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noae.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUky, napa- U TUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPpOUCCChI: IMPHMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabmroieHue NBUKEHUS My4Ka JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO OJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne neMCTBASI MOCTOSSHHOTO MAarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKLMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne BAneKTpOMarHMTHOM HMHAYKOMU. [IOTOK BekTOpa MarHUTHOU
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C mHAOyKUMHM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karymika WHIYKTMBHOCTM B ILENM IOCTOSHHOIO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKIMOHHAS
1e4b, COJICHOU], 3aIMTa OT 3JIEKTPU3ALMH TEJI IPH ABHKEHUU B MArHUTHOM I10JIE
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

HccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIHMH OT CKOPOCTH MU3MEHEHMS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCaHue (3aKOH COXPAHEHUs MEXaHWYECKOW sHeprum). BeiBon
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora koneOanuii. [lepumonm Mmanbix CBOOOJHBIX KoJieOaHUI
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
PesonancHass kpuBad. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBO.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUU P KOJIeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUS TeJia B X0JIe KoJieOaHU Ha yIIpyroM MojBece.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHbBIE KoJieOaHus. BrinyxneHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOWabHBI NIEPEMEHHBIA TOK. Pe3mcrop, KOHIEHCAaTOp M KaTylika
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU TPOU3BOACTBE IIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOThI CBOOOHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, Karynmika MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbLE BOJIHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMIeHHE, MUHTepPEpeHLUs U
nudpakius.

3Byk. CxkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

Oo6HapyxeHue nHYPaKpPacHOTO U yIbTPAPUOTIETOBOTO U3ITYUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbI HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 Ipa”ully paszenna IByX ONTUYECKUX CPEeNl.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[TonmHoe BHYTpeHHEe OoTpaxkeHue. [IpenenbHblil yroy MOJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHbHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMUYECHUE, JaBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak ontuueckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
IVIABHBIX ~MaKCMMyMOB TIPpM NAJAEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YEPE3 IJIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune noka3aress npeoMIeHUs CTEeKIa.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n3o00pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenune nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  Iloctynmarel
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPrUel U UMITYJIBCOM PENSTUBUCTCKONW YACTULIBI. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W OSHEPTUU  PEISITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarolryro moBepxHOcTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmeperrii B Mukpomupe. COOTHOLIEHUSI HEONPEIETEHHOCTEN
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarel bopa. M3nydyenue u norsomieHue (OTOHOB MPH MEPEXoJie aTomMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habnronenue TuHeyaToro crnekrpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Aubda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paglMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonasl peructpalnuy U UCCIIEI0BAHUSA HIIEMEHTAPHBIX YACTHULL.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeynast akTUBHOCTb. MlcTrounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJEAOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sIpax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3nHOTO HeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nyecKuil MPAKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPeIIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001IeHNe U cucTeMaTu3alus CoAepKaHUs pas3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm ©w acTpoHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, poib HU3MUEcKoil TeoOpuu B GOPMUPOBAHUU MPEACTABICHUI
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATENIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJENb, HW3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue sBICHHUS B JKUBOM mpupoje, KoseOaTeslbHbIe
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKDPYXAIIEH  Cpensl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IIpUpPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUTMYECKAs! CTPYKTYpa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHple mMOJMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUU 3JIEKTpoNepeaay, 3JIEKTPOABUraTelb, paaap, PaAuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAsd 6aTape;1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCIIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(OpMUPOBAHHOCTh TpaXJAHCKOM  MO3UIMM  OOydYaromierocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Y4YacTBOBaTh B CAMOYINpPAaBJICHUU B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU Tpa’KIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIOYAsA OCTETHKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei nmpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapaKTepa 3KOJOTUYECKHUX POOIIEM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMHU TIOHATUSMU U METOJAMHU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJepKaHusl, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMalnun (PU3HMUECKOrO COJEp KaHUsA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh CpEACTBa HH(POPMALMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha YypokKax (U3UKM M BO BHEYPOUYHOMH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHIUBUIYAIBHON PaOOTHI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPEeAeIIATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO  OCYILECTBIIATh IO3HABATENbHYIO JEATEIbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00J1acTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB 1EIISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA W CBOEBPEMEHHO IMPHUHUMATH PEIICHUSA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOIMIEH CIIOCOOHOCTh IMOHUMATh 3MOILMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI



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

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMANbHON W 3TUYECKOM cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLECCOB (SBJICHUI): HHEpLUMalbHAas cHUCTeMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajJeHue, aOCONIOTHO ympyras jaedopmaiiusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyuath ycloBUs (IpaHHULbI, 00JIaCTH) NPUMEHMMOCTH (PU3HUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHUYECKOM HSHEepruH,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPETbero 3akOoHOB HBIOTOHA, 3aKOHOB COXpaHEHUS WMIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHKEHMS W KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Knanepona, TmepBbld 3aKOH TEPMOAWMHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOoHbI OMa Il ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIMAIbHAS JSHEPTUsl, KUHETHUYECKAS
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, Cuja TSKECTH, CHiA YHPYTrOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BOIM3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TtemioBoro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHIMAT SJIEKTPOCTATUYECKOTO TOJIS,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIECAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXAHUYECKOE JBHXKEHHE, TEIUIOBOE JBH)XEHHE YACTUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAIIPAaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO MMPOBOJIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
Jpyrol C  HCHOJIB30BAHUEM  TPSAMBIX  W3MEPEHUM, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeNaTh BHIBOBI MO Pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEIOKEHHOW TUIOTE3bI: IIIaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »HKCIEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKoil MoJeIb0: Ha OCHOBaHMM aHaJlM3a YCJIOBHUS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHaJU3UPOBAaTh PE3yJbTaThl U KOPPEKTHUPOBATh METOAbI PEMIEHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTHh TMPUMEPHI BKIAJAa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
NESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTH pa3lInuHble CIOCOObl paboThl ¢ MHOpMaIend (PU3NIECKOTro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMalMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETAINH
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJI€KBATHO OLICHWBATh BKJIAJ Ka)XJO0ro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MHpA, POJib ACTPOHOMUH B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHON TEOPUHU OTHOCUTEIBbHOCTH, KBAHTOBOW
busuku, poib (pusznyeckod Teopurd B (GOPMHUPOBAHUU TMPEACTABICHUI O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pa3Iuyarth YCIOBUS MPUMEHHUMOCTH Mojened (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAas JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth ycloBUS (TpaHUIlbI, 00JACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOXKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYyJIaTbl  CHEUUAJIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dorordpdekra, mepBeld U BTOpoW mocTynaatsl bopa, npuHUIMD
COOTHOIIIEHUsI HeompeaenéHHocTedt ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHDKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMAT 3JIEKTPOCTATHIECKOTO
NOJII, PAa3HOCTh TMOTEHLHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN MMIYJIbC, IIOJIHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIBI, PHEPrHsi U HUMITYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Ju(dpakuus, [OUCIEpCHs, TIOJHOE BHYTPEHHEE OTpa’KEeHUeE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIPaBI€HUE WHIAYKLUWHW MarHUTHOTO MOJS INPOBOJHHMKA C
TOKOM, CHIbl Amriepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3AHBIX CUCTEMAX, B MEKTaJTaKTUYECKON
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOW 3aBUCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaTb  BBIBOABI IO  PE3yJIbTaTaMm
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHNUN;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIKMCBIBATH METO/BI ITOIYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1aOOPaTOPHOTO 000PYOBaHMS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAaThl (PU3NYECKUX TEOPUH
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7auyM, TPeOyrollhe MPUMEHEHUs 3HAHUM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE IMPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOINOIb30BAHUN, @ TAKKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHXKEHHM



HAyKM MW TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI padoThl ¢ MH(popManmen (Guznyeckoro
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKAa, TepepaboTKH M MpeabsBiICHUS y4eOHOW U
Hay4YHO-TIOMYJISIPHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBaTh  MOJNIydaeMyr  uWH(}OpManuio W OIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOINIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U y9eOHO-MCCIIEIOBATEILCKIX PAbOT;

paboTath B TpYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIFHO PACIPENEIATh AesTEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHUBATH BKJAJ KaXKIOTO W3
YY9aCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMO TTPOOIEMBI,

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Koutpoaphbie  Ipakruieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 ®uszuka — pyHIaMeHTaIbHas HayKa O 1
IpUpoJie
5 Hayunslii MeTO MO3HAHUS U METO/bI 1
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
DKCIIEpUMEHT U T€OpUs B IPOLECCE [TO3HAHUS
3 npupoabl. HaOmroieHne u S5KCepuMEHT B 1
¢busnke
4 Crnioco0sbl n3mMepenust GU3NYECKUX BETUYMH 1
5 AOGCoIt0THAs M OTHOCHUTENbHAS IOTPEIIHOCTH 1
U3MepeHuH (PU3NUECKUX BEIUYHH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOU 1
Hay4YHOU KapTHHBI MUPaA, B IPAKTUYECKOMN
JESTENBHOCTH JIOAEH
Mexannueckoe nBuxkeHue. Cucrema oTcyera.
7 OTHOCHUTENBHOCTH MEXAHUYECKOTO IBUKEHHUS. 1
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Paguyc-BekTop MaTepuaabHON TOUKH, €T0
8 MPOEKIIMU Ha OcU KoopAuHaT. Tpaekropus. 1

[Tepememenue. Ckopocth. MIX mpoekiuu Ha
OCH KOOPJIUHAT




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'padpuueckoe onucaHue paBHOMEPHOIO
IIPSIMOJIMHEHOTO JBUKCHUS

10

11

12

CrnosxeHue nepeMeIeHnii 1 CKOpOCTEH.
Pewenune 3anau
HepaBnomepnoe aBuxkenne. MrooBeHHas

cKopocTh. Yckopenue. [Ipamoinuneitnoe
JBIKEHUE C TTIOCTOSITHHBIM YCKOPEHUEM

I'paduueckoe onucanue NPSIMOIUHEHHOTO
JBUKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobOogHOE TazicHre. Y CKOpeHre CBOOOIHOTO
IIaICHUA. 3aBUCUMOCTE KOoOpAuHatT, CKOpPOCTH,
YCKOPEHUS OT BPEMEHH U UX TpapuKu

14

15

16

JIBrokeHue Tena, OpOIIeHHOTO MO YIIIOM K
TOPHU30HTY

KpuBonuneiinoe nuxenue. [IBuxeHue mo
OKPYXKHOCTH. YTJIOBasi ¥ JINHEHHAs! CKOPOCTb.
[Tepuon u yactota. LleHTpocTpemMurensHOE U
MIOJIHOE YCKOPEHUE

KonrtponsHas padora no reme "Kunemaruka"

17

[IepBeb1it 3akoH HeroTona. MHEpumManbHbIe
cuctemsl orcuéra. [IpuHiun
OTHOCUTEIBbHOCTH [ ammest.
HeunepuuansHsie cuctemMbl OTCUETA

18

19

Cuna. PaBHozelicTBytomas cuia. Bropoit
3akoH HeroTona. Macca
B3aumoneiicteue ten. Tperuii 3aKk0H
HrroTtona




[IpuHnun cynepno3unuu cuil. Pemenue 3anay

20 Ha IIpUMEHEeHue 3akoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U
MHEPTHOU Macchl

99 Cuna TSOKeCTH U yCKOpEHUE CBOOOIHOTO
NaJCHUS
JIBr>KeHHe HeOeCHBIX Tell U UX

23 UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHU4YecKasi CKopocTb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI cul TpEHUSL.

25 JIBM>KEHHE B KUIKOCTHU U ra3e ¢ y4€TOM CHIIbI
COIIPOTHUBIIEHUS CPEJIBI

26 JHasneHune. I'uapoctaTuueckoe 1aBIcHUE.
Cuna Apxumena

97 AOcomoTHO TBepoe Teno. [loctynaTensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJOTO Tea

28 MOMEHT CuJIBbl OTHOCUTEIBLHO OCH BPALCHUS.
[Ineqo cumnsl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY

29 teny. LlenTp TsxecTu Tena. Ycenosus
paBHOBECHSI TBEPAOIO Tena. Buel
paBHOBECHS

30 Pemrenne 3amau

31 KonrtponbHas pabora o teme "/luHamuka.
Craruka TBepaoro tena'

32 NMnynbc MmaTepraabHOW TOUKH, CUCTEMBI




MaTCpHaJIbHBIX TOUCK. HCHTp MacCC CUCTCMbI
MaT€pHaJIbHbBIX TOUYCK. TeopeMa O IBMXKCHUU
LHEHTpa Macc

33

NMiynbsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUYKEHUE

34

35

MoOMeHT UMITyJIbCa MaTepUaAIbHOW TOUKH.
[IpencraBnenue 0 COXpaHEHMM MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

36

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemereHnn. I'padguueckoe npeacraBieHne
paboThl cuiIbl. MOIIHOCTH CHIIBI

37

38

39

40

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepuaabHON TOYKH

IToreHumanbHbIe U HEIOTEHIIUAIBLHBIE CUIIBI.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

Tperpst KocMudeckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHWYECKON IHEPTUN

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm s uaeanbHON
KUIKOCTU

41

Kontponbras padota mo teme "3akoHbBI




COXPAaHEHHUs B MEXaHHKe"

Pa3BuTune npeacraBieHuii 0 mpupoie

42 TeroTel. OcHOBHBIE NoJ0KeHUsT MKT.
Huddysus. bBpoyHoBckoe nBHKEHHE
Crpoenue ra3000pa3HbIX, )KUAKUX U TBEPIBIX

43 Tes1. XapakTep ABHKCHMSI U B3aUMOJCHCTBUSA
YacTHI] BELLIECTBA
Macca u pazmepsl MOJIEKYIT (aATOMOB).

44 KonnuectBo Bemectsa. [locTosiHHas
ABorajzipo

45 Temneparypa. TemioBoe paBHoBecue. HIkana
Henscus

46 Pewtenue 3amay

47 WNneanpueiii ras. I'a3oBbie 3aKOHEI

48 VYpaBuenne MeHnneneena-Kianelpona.
Pemenne 3anau

49 AbcoinoTHas TeMnepatypa. 3akoH JlanpToHa

50 W3onporieccs! B MI€TBHOM Tase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npecTaBiaeHre N30MPOLIECCOB:
n30TepMa, U30X0pa, n3odapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemrenne 3amau
CBs3b a0CONIOTHO TeMIepaTypbl

54 TEPMOIMHAMHUYECKON CUCTEMBI CO CpeaHEn
KMHETHYECKOW YHEepruei mocTynareabHoro
TEIUIOBOTO JABM)KEHUS €€ 4acCTHII

55 O06o01ieHne U cucTeMaTu3alys 3HaHuH 10




Teme "OcuoBsl MKT"

56

57

58

59

Kontponbnas padota mo teme "OCHOBBI
MKT"

TepmoauHaMmuyeckasi cuctema. 3ajilanue
BHEIIHUX ycyioBuil st T/l cucteMsl.
Bremnre u BHyTpeHHUE TTapaMETPHhI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYCHUS BEJINYMH, OIMCHIBAIONIUX ¢€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe HavaJlo TCPMOJHNHAMUKU.
CaMOHpOI/ISBOHBHaﬂ pei1akcanus TI[ CHCTCMbI
K TCTIJIOBOMY PaBHOBECHUIO

Mojenb uaealbHOTO Ta3a B TCPMOAUHAMHKCE.
YcnoBus IMPUMCHUMOCTH 3TOM MOJICIHN

60

61

62

63

VYpaBuenne MeHneneena-Kianeipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN SHEPTUU

BeipakeHue 17151 BHyTpeHHeH SHeprun
OJTHOATOMHOT0 HJICAJIBHOT'O Ta3a.
KBa3ucratnueckue u HecTaTHYeCKue
MIPOLIECCHI

OneMeHTapHas paboTa B TEpMOJIMHAMHUKE.
Brruucnenue pabotsl 1o rpaduky mnporecca
Ha pV-nuarpamme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILICHUS PabOThI

64
65

KonBeknusi, TEmonpoBOJHOCTb, U3Ty4YECHHE

KomuuectBo Temnorel. TemnoéMKOCTh Tea.




VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH
BelIeCTBa. Y ielibHAas TEIUIOTa CrOpaHus
TOILIUBA

Pacuér xonuyecTBa TEIUIOTHI IPH

66
Terionepeaye

67 [TonsiTue 06 amnadaTHOM mporecce. [lepBrrit
3aKOH T€PMOAMHAMUKHI
KonnuecTBo TermioTel u paboTa Kak Mepbl

68 W3MEHeHUs BHyTpeHHel snepruu T /1
CUCTEMBI
Bropoii 3akoH TepMOIUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTuMocTs IpUpOIHBIX MPOIIECCOB

70 [Tpunimne! geiictBus TermnoBbix MamuH. KIT

71 MakcumansHoe 3Hauenue KI1/I. Iukn Kapuo

72 Pemenue 3amau
DKOJOTUYECKHE ACTIEKTHI HCTIOIh30BAHUS

73 TEIIOBbIX ABUrareneil. TemmoBoe
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

74 Pemenue 3agau

75 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
teme "Tepmonnnamuka. TenaoBble MalIiHbI"

76 KonTponbHas pabota mo Teme
"TepmoanHamuka. TeniaoBble MalIUHbI"
[TapooGpa3oBanue U KOHIEHCAITUS.

77 Hcnapenue u kunieHue. Y nejibHasi TEIIOTa
napooOpazoBaHUs

78 Haceimennsie 1 HEHACHITIICHHBIE TTAPHI.




KauecTtBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUS HACBHIIIICHHOTO 1Mapa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMa
HACBIIICHHOTO Mmapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JABJICHUS B
JKUJKOCTH

BraxxnocTs Bo3ayxa. AGCoMOTHAS U

[ OTHOCHUTEIbHAs BIKHOCTb

80 Pemenwue 3amau
TBépnoe Teno. Kpucraminyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAIJIOB

82 [1naBnenue u KpucTauM3anus. Y aenbHas
teruioTa miaeneHus. Cyonumanus
Hedopmariu TBEpAOTO Tena. PacTsokeHue u

83 cxkarue. Casur. Monyine FOnra. Tlpenen
yOpyrux aegopmaruii
TemnoBoe paciupenue KUAKocTel u

84 TBEPBIX TET. AHTAPMOHU3M TETUIOBBIX
KoJIeOaHUi YacTHUI] BEIIeCTBA

85 [Ipeobpa3oBanue YHEPTUH B (Pa30BBIX
nepexoiax

86 YpaBHEHHE TEIIOBOTO OaaHca

87 Pemenue 3amau
[ToBepxHOcTHOE HaTsKeHUE. KanumsipHbie

88 sBIIeHUs. J[aBeHue MoJ] HCKPUBIICHHOM
MOBEPXHOCTHIO kuaKocTu. @opmyna Jlammaca

89 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoibl"

KonrponsHast pabora o Teme "ArperarHsie

%0 cocrosiHus BemecTBa. da3oBbie nepexopl”
DnexTpu3aius Tel U e€ IposBICHUS.

01 DIekTpuyeckui 3apsija. [IBa Buaa
aNeKTpudeckux 3apsanoB. [IpoBogHukwy,
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI

92 DneMEeHTapHBIN 3JIEKTPUUYECKU 3apsi. 3aKOH
COXPAHEHUS AIEKTPUUYECKOTO 3apsa

93 B3anmopencrteue 3apanoB. Touednsie
3apsanbl. 3akon Kynona

94 Pewenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUECKUE 3aPs]IbI
Hanpsik€HHOCTD 27€KTPUYECKOTo MOJIS.

96 [IpoGHbIii 3apsz. JIuHuKM HanpsKEHHOCTH
aneKkTpudeckoro nosst. OQHOPOIHOE
ANEKTPUYECKOE TT0JIe

97 [ToTeHIMaIbHOCTh ANIEKTPOCTATUYECKOTO
noJis. Pa3HOCTh MOTEHIMATIOB U HaNPsDKEHUE
[loTenuumanbHas SHEPrUs 3apsiia B

98 ANEKTpOCTaTHYECKOM Mose. [loTenunan
ANIEKTPOCTATUYECKOTO MO

99 CBs13b HaANPSKEHHOCTHU MOJISL U PAa3HOCTH
MIOTEHLIMAJIOB ISl 3JIEKTPOCTATUUECKOTO MO

100 [IpuHIUIT CYTIEPIIO3UITUH DIIEKTPHIECKUX

noJjien




101

Pemenue 3agau

[Tone Toueunoro 3apsaa. [lone paBHOMepHO

102 .
3apsHKEHHOU cepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO 0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEYHOM MIOCKOCTH

104 [TpOBOIHUKH B AJIEKTPOCTATUICCKOM ITOJIC.
YcnoBue paBHOBeCHS 3apsiIOB

105 JIMBIIEKTPUKH | TTOTYIIPOBOJIHHUKH B
ANEKTPOCTATHYECKOM I10JIC
Konnencarop. D51eKTpOoEMKOCTD

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COCTMHEHNE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCATopa

110 Pemenue 3amau

111 JIBro>keHue 3apsKEHHOM YacTULIBI B
OJTHOPO/IHOM DJIEKTPHUYECKOM TOJIe

112 Pemenue 3amay

113 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
Teme "DnekTpudeckoe mnoie"

114 KonTponbHas pabota mo Teme
"OnexTpuueckoe nojue"
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUS MOCTOSHHOTO

SJICKTPHUYCCKOI'0 TOKa




116 Wcrtounuku Toka. Hanpsikenne u 3/1C 1

117 3akon OMa JyIsl ydacTKa Lenu. 1
DNEKTPUUECKOE COIIPOTUBIIEHHE
3aBUCUMOCTh CONPOTUBIICHUSI OJTHOPOJIHOTO

118 MIPOBOJIHHUKA OT €0 JIJTMHBI U TIIOIIA TN 1
MOTNEPEYHOI0 CEUCHHUS

119 VY aensHOe CONPOTUBIICHHUE BEIICCTBRA. 1
Pemenue 3agau

120 [TocnenoBarenpHOE, TAPATUICTHLHOE, 1
CMEIIIaHHOE COSTMHCHUE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECKHUX 1
nerneid. [IpaBuna Kupxroga

122 Pemrenue 3amau 1

123 PaGora anekrpudeckoro Toka. 3akoH J[xoys 1
—JIenna

124 Pemenue 3amau 1

15 MOmHOCTB 2IEKTPUYECKOTO TOKA. TeruioBast 1
MOIIHOCTb, BBIICIIIEMasi Ha PE3UCTOPe

126 Pemenue 3amau 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HMCTOYHUKA TOKA

128 3axon OMa i TTOJIHOM (3aMKHYTO ) 1
AJIEKTPUYECKON e

129 Pemenue 3amau 1

130 MOoOIIHOCT, UCTOYHHKA TOKA 1

131 Kopotkoe 3aMmbikanne 1

132 Konnencarop B nienu mocTOSSHHOTO TOKA 1




133

Pemenue 3agau

Pemrenue 3agaud mo treMme "IlocToSIHHBIHN

134 .
ANEKTPUYECKUI TOK

135 Pemrenue 3agaud mo treMme "IlocToSIHHBIHN
AJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "llocrostHHbIN
AIEKTPUUYECKUN TOK"

137 O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 1o
teMe "[locTosHHBIN 2neKTpuyecKuii ToK"

138 Kontponbnas padota nmo teme "[locTossHHBIN
AJIEKTPUYECKUM TOK"
DnexTpuueckas MpOBOAUMOCTD PA3INYHBIX

139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX.
CBepXxnpoBOIMMOCTD
DNeKTpUUYECKU TOK B pacTBOpax U

140 pacruiaBax 3JeKTpouToB. 3akoHbl dapanes
JUISL BJIEKTPOIIN3a

141 OnexTpuuecKuii TOK B raszax. [Imazma

142 DneKTpuUecKuil TOK B BakyyMe. BakyymHble
prOOpbI

143 DNEKTPUUECKUN TOK B TIOTYIPOBOJHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPEI
@u3nYeCcKUil NPAKTUKYM 110 TEME
"N3mepeHune CUIlbl TOKa U HAaIIPSKEHUS B

145 L[ENU TOCTOSIHHOTO TOKa MPHU MOMOIIN

AHAJIOTOBBIX U MU(POBBIX N3MEPUTEIHHBIX
npubopoB" uiaK "3HaKOMCTBO ¢ UPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps




M3MepeHus: GPU3NIECKUX BETHUUUH MPH
ITOMOILIY KOMIIBIOTEPHBIX AATYUKOB"

146

147

duznyeckuil npakTukyM no teme "M3ydyenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENbIO 1
oIpeziesIeHUs] MTHOBEHHOU ckopocTu"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHune yCKOpeHus Npu NpsiMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH)KEHHUH 110 HAKJIIOHHOM
wiockoctu" wiu "Hccnenoanue
3aBUCUMOCTH IIyTU OT BPEMEHU PH
PaBHOYCKOPEHHOM JIBH>KE€HUN"

148

149

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue yCKOpeHUsl CBOOOJHOTO
nagenus” win "M3yyeHue ABUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMS T€Ja 110 OKPY>KHOCTH C
TTOCTOSTHHOM 110 MOJYITIO CKOPOCTHIO" HIIH
"UccnenoBanue 3aBUCUMOCTH TIEpUOJIA
oOpallleHus: KOHUYECKOro MasiTHUKA OT €ro
napamerpos”

150

Pu3nYeCKUil NPAKTUKYM IO TEME

"N3mepeHne paBHOIEHCTBYIOIIEH CHJIBI IIPU
JBUKEHUH OpycKa IO HAaKJIOHHOM IIOCKOCTH"

nnu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH 1
BpPEMEHHU JIBIKEHUS OpycKa 10 HaKJIOHHOM

IJIOCKOCTH Ha 3aJIaHHOE PacCTOSTHUE OT €r0

Macchl”

151

OU3NYECKUN TPAKTUKYM I10 TEME 1




152

153

"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu" wim "M3yuenue
JBUKEHUSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO,
MIEPEKUHYTOM uepe3 JETKui 010K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PuUImeHTa
3aBucumoctd Frp(N)" mwmm "UccnenoBanue
JBUKEHHS OpyCKa M0 HaKJIIOHHOW TUIOCKOCTH
C epeMeHHBIM K03 punmeHTom TpeHus" uim
"N3yueHue IBUKEHUS rpy3a Ha BaLy C
TpeHuem"

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBanue ycioBUNH paBHOBECHS
TBEPAOIO TeJla, UMEIOIIETO OCh BpALCHUS "
win "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
MJI01a] b OTIOPHI"

154

@u3NYECKU NIPAKTUKYM II0 TEME
"N3mepeHune ummyibca Teaa o TOpMO3HOMY
nyti" ninu "M3Mepenue CuiIbl TATH, CKOPOCTH
MOJIETH 3JIEKTPOMOOUIISE M MOUTHOCTHU CHJIBI
Tarun" nin "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
T€Ja ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBaHue cCOXpaHEHUS UMITYJIbCA IIPU
ynpyrom Bzaumoznelictsun" uinm "Msmepenune
KMHETUYECKOM SHEPTUH Teja 10 TOPMO3HOMY




"

IIyTH

155

®u3nYecKuil mpakTUKyM 1o teme "M3yuenue
H30TEPMHUUYECKOTO0 Mpoliecca (PEKOMEH0BAHO
MCIOJIb30BaHKe UG POBOI J1abopaTopun)"
unu "M3ydenne u30XopHOro npoiecca’ uiu
"N3ydenne n3obapHOTO mporecca’ uin
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

156

157

158

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue yaenbHOl TemnoéMKoCcTU" Uiu
"UccnenoBanue mpoiiecca OCThIBAaHUS
BemectBa" win "HMccaenoBanne aquadaTHOIO
npouecca" win "M3yueHne B3auMoCBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYpPbI KUTICHUS
JKUIKocTen"

®uznyeckuil npakTukyMm no teme "M3ydyenue
3aKOHOMEPHOCTEN UCTIapEHUsI JKUIKOCTENH"
niu "M3MepeHne yneabHOU TEIIoTh
I1aByieHus apaa" win "M3yuenue cBONCTB
HaChIIEHHBIX NapoB" win "M3Mepenue
a0COIIOTHOM BIaKHOCTH BO3/lyXa M OLIEHKa
Macchl IapoB B noMemneHnn". Mzmepenne
Kod(purmeHTa mMOBEPXHOCTHOTO HATSKEHUS

Pu3NYECKU IPAKTUKYM I10 TEME
"Habmtoienue npeBpalieHust SHEPTUU
3apsOKEHHOTO KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUA TOKa B LIETIH, COAEpKaIIEH
KoHzieHcarop" win "Pacnpenenenue pasHocTH




MIOTEHLIMAJIOB (HAIPSKEHUS) IpU
[I0CJIEI0BATEIbHOM COEIMHEHUN
KOHJICHCATOPOB"

159

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cCMEIIaHHOTO COCIMHEHUS
pesuctopoB" unu "M3Mepenue yiaenabHOro
COIPOTHUBIICHUS IPOBOIHUKOB" HIIN
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT
HAMPSDKEHUS U1 JIaMITbl HAaKaTUBaHUs "

160

161

@uU3NYECKU IPAKTUKYM 110 TEME

"HaOuroieHune a5eKkTpon3a’ win

"M3mepenue 3apsiia OTHOBAJICHTHOT'O HOHA"

nnd "UccienoBanue 3aBUCUMOCTH 1
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT

teMneparypsl” win "CHATHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU auoaa”

PesepBHelIit ypok. O6001IeHNE 1

cUCTEMaTH3allMs 3HAHUI IO TEME 1
"Kuuematuka"

162

PesepubIil ypok. O6006111eHIE 1
cHCTEMaTH3aInsI 3HaHUH T10 TeME 1
"Ilmaamuka"

163

164

165

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3anus 3Haguil no teme "CraTtuka 1
TBEpAOro tema"

PesepBHrIit ypok. O6001IeHNHE 1
CHCTEMATH3AaINA 3HAHUH 110 TeMe "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

PesepBHelit ypok. O600IICHNE U 1




cucTeMaTu3alus 3HaHui no teme "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKON Teopun"

PesepBHelil ypok. O000ICHHE 1
166 CUCTEeMAaTH3aIHsI 3HAHHIA 110 TeMe
"TepmoanHamuka. TenaoBbie MaIIUHbI"

PesepBubIil ypok. O60011IeHIE 1
167 CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"ArperatHble cocTosiHUS BelecTBa. da3oBbie

nepexonr"

PesepBHrlit ypok. O60011eH1E 1
168 CUCTEMATH3AalN 3HAHUH I10 TEME
"DnexkTpuueckoe nose"

PesepBHrlit ypok. O60011eH1E U
169 CUCTEMATHU3AalN 3HAHUH I10 TEME
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"

PesepubIiil ypok. O6006111eHIE 1
170 cucreMaru3anusa 3HaHui mo teme "Toku B
pa3Iu4YHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEPHO3UIMH MATHUTHBIX Mosel. JInunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 1oJIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBUKeHue 3apsyKeHHOW YacTHIIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Ipumenenne peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Maraurtsoe moie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B IIEIU ITOCTOSIHHOTO TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
Kosnebanus. ['apMoHndeckue KonedaHus

29 Kunematndueckoe U TUHAMHUYECKOE

oIHCcaHue KoJIeOaTeNbHBIX ABHKEHNI




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KOJICOaQHUHU U3 UX DHEPTETUIECKOTO U
KUHEMATHYECKOTO OIMMCAHMS

31 Ammuintyna u ¢asza xonedanuit
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MaTeMaTh4yeckoro MasTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanus. Pe3oHanc

34 ABTOKOI€0aHUA

35 Pemenue 3aqau

36 VYpok-koHpepeHuus "MexaHuueckne
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Mexanndeckue kojicoanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardiuTHBIC KoJIeOaHus




IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B 1IENI1 IEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B IIeTIN
NEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
IEPEMEHHOI'0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYIHOE U JeHCTBYIOIIEE 3HAUeHUE
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKTpUYecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, epeaaya u norpedieHne
ANEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 aNIeKTpodHepTruu. KynbTypa HCronb30BaHMs
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHuueckue BOJIHbBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHEIHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha MIPUMECHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon tydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. L{per




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenre n300pakeHUH B IMH3AX U UX
cUCTEMax. Y BEJIMYECHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens MpUMEHIMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius cBera

o KorepenTHble HCTOUHUKH. Y CIOBUSA
HAOJTI0ICHUST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHue uHTEpHEpEeHIINN

80 Judpakmus ceeTa

81 JudpakunonHas pemeérka. YcioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no tTeme «OnTuka» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUIIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHSI TOKOS

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 ['unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbithl A. I'. CTonerona. 1
3akoHsb!I poTodPdexTa

08 VYpaBHenue DifHmTelHa 11 GoTodPdexTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoiinst u pazmepsl 007aCTH JTOKAIM3AITUN 1

JBIDKYIICHCS 9aCTUIIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemrenne pacy€THBIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynatel bopa

110 Buapl ciektpoB. CriekTp ypoBHE# SHEpruu
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3otonsl. PagnoakTHBHOCTH
3aKoH paJinoaKkTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIOIIECTO H3TydeHHs. Biusaue
PaAMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIOHOB B siape. S nepHbie

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentonsbl. [IpeacraBnenune o CtanmapTHOM
Mojenu. KBapk-riirooHHas MOJENb aJpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTUHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BsCHEHUS PUPOJIBI KOCMUYECKIX
00BEKTOB. MeTo/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé31H0T0 HEOa. Co3BE3 MU, APKHE
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBIKEHUE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Junarpamma "cneKkTpajbHBIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38E311. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposrony CoJHIa U 3BE37. OTallbl )KU3HU
3BE3N

126

Mineunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe ObIPBI B Apax ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie mpobiieMbl acCTpOHOMUU

130

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue cribl Amniepa” nnm "M3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE M3MepeHus cuibl Amnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro mojis"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
win "COopka MOJIENH 3JIEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3ByKOBOM BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U THoJsipu3anuu ceera'

141

DuU3nYeCKUi MPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

144

145

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpa" Uiu
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN [T




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢u3uku u actpoHOMUH B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeITEeIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Poab u MecTo pu3MKu ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O0001eHne U CUCTEMAaTU3AIHS 3HAHUH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "JIlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Craruka TBEpaoro tena"




153

O0o01IeHre U CHCTeMAaTU3alus 3HAHUH T10
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AllK 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMme "[1oCTOsSIHHBIHN 21eKTpUuuecKuid ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHIE U
CHCTEMATHU3aLMS 3HAHUHN 110 TEME
"OneKkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"JeKTpOMarHuTHbIE Kosebanus"




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanysa 3Hagui 1o treme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucreMarusanus 3Haguii mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTApHBIX YacTuIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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