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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKCHHWN W TPeOOBaHWI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpaszoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TakkKe ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ deneparuy,  pealu3yOMMUX  OCHOBHBIE  00pa3oBaTelIbHBIC
POrpamMMBl.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroUIUXCH.
[Iporpamma 1o ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢uzukud yriayOJaE€HHOTO YPOBHSI MO3BOJIIET Pean30BaTh
3a/la4yd MPO(PECCUOHATILHOM OpPHEHTALMK, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
NPOSIBIICHHUSI CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIHOCOOHOCTEN KaKIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCHOHaTbHOTO O00pa3oBaHUA IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mno Qu3Mke ONpenensioTcs IUIAHUPYEMBIE PpPe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEro 00pa30BaHUs: JTUYHOCTHEIE,
MeTanpeJAMeTHbIe, TpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

[Iporpamma no Gpu3rKe BKIIOYALT:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3UKe HMEET NPUMEPHBIM XapakTep M MOXET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX ITPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEIOCTABIsAET BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/J0B K TMpernojiaBaHvio (U3MKU Ha YriayOJd€HHOM YpPOBHE MpHU YCIOBUU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IkoabHbIN Kypc GU3HKK — cucTeMO0Opa3yromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OMNPENEIWIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuaroiierocsi, B (GOpMHUpPOBAHWE YMEHUN MPUMEHSATH HAYUHbBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

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

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (U3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBIsSIETCS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus NpeAnonaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKM ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyOoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMaTpHBarOTCS Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanu3yercss NOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue cofiepKaHusi MporpamMmbl MO (PU3MKE JOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mpoiiecca. s yriyO0ia€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuana, 1abopaTopHble padoThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOKHBI
JBa crocoba peanu3zauuu (QU3MYECKOro IpakTUKymMa. B mepBom ciydae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipolecce u3ydeHus paszgena (temsl). IIpu stom mon paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa IIpe/ICTaBlIeHAa €IMHBIM IepeuHeM. Bpidop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAETSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM nns pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. /st kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCA 3aJaHusi Ha OOBICHEHHWE/TpelCcKa3aHhue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere QuU3MKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe O0OpYyIOBaHME [JIsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeurBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHYECKUX NPAKTHUYECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM OOecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUHU AHAJIOIOBBIX M LM(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
VU3YYEHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHKHE HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAIBHOW  ICSITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreyrBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
¢u3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS MPAKTUUYECKUX pPEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
VHXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajdM3a M HMHTEpOpeTanuud  HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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



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

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yrinyOna€HHBIH YpPOBEHB) HA YPOBHE CPEIHETO 0OIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

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

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIOTHO TBEPJOE TENO, HACAIbHAS KUAKOCTh, HIACAIBbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOpHUs.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

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

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemelienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUATLHON TOUKH OT BPEMEHU U MX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepuaJbHOW TOYKHA IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApANIOB, LIEMHBbIE, MIECTEpEHYATBIE M PEMEHHBIE NEpeAayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

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

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHre HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONPEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

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

W3yuyenune nABWKEHHS Tena, OpOIIEHHOTO Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O TMPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY aJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

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

HccnenoBanre 3aBUCUMOCTH TEpHOJIa OOpaIeHUs] KOHHMYECKOTO 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 MarepuanbHbIX TOYEK.

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

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI U OT Teorpaduueckoil IMHPOTHL. J[BUXKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

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

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Tely CUI 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 TAJCHUM.

[{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 TrUIOTE3bl O HE3aBUCHUMOCTH BPEMEHM [IBH)KEHHUSI Opycka IO
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO 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.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroliunBoe, HeycToiuMBOE, O€3pa3InYHOE paBHOBECHUE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO TeEJa, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepuanbHOM TOUKH, CHCTEMBI MaTEPUAIbHBIX TOUeK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

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



[loTeHUMaIbHBIE W HENOTEHUMANbHbIE CHWIIBL. [loTEeHUMANbHAS HHEPTHS.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAasi CKOPOCTh. TpeThsi KOCMHUYECKAS] CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CHUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3mMepenue ummynbca Tejia N0 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 0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOEe o0ocHoBanue. Juddysus. bpoyHoBckoeaBukeHne. XapakTep JBUKEHUS
Y B3aUMOJCHUCTBUS YAaCTHUI] BELIECTBA. MOJENN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATHX Mojeneil. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mopenb uaeanbHOro ra3a B MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
rasza JIBHXKYTCS XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaia temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jemoncmpayuu.

Mopenu n1BUXKEHHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita IlTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBl KaK CPEIHHE 3HAYCHUs] BEJUYUH, OMHUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.



Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpPAaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCcTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér konumuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KommuecTtBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs afauadbara. AGCONIOTHAs TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKM JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Iporiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHue W KureHwe. Y AeibHAs
TEIJI0Ta Mapoo0pa3oBaHU.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTrun B Pa30BbIX MEPEXOIaAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TernnoBoe paciMpeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBieHUS.

Mopaenan HEHBIOTOHOBCKOM JKHUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN HCIAaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3P duimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuy  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

HampsokéaHocth  anekTpuueckoro  mosisa.  [IpoOueiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTh MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY AJIEKTPUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JAvbnekTpukn B DJIEKTPOCTATUYECKOM  TOJIE. Jwusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konpencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.



[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MIPUHLIAI IEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psaKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpanieHus HEpruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUI0
M3JIy4YCHUS CBETOMOA.

N3ydeHne npoTeKkaHusi TOKa B LIENHU, COAEPKAIIECH KOHJICHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hammpsokenune U u DJIC &.

3akoH Oma 1 yyacTka LEnu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COINPOTHUBJICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJAHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOW (3aMKHYTOM) DJJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOPa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUUIUHAPUYECKUX NPOBOJHUKOB OT JIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS PU IIOCTOSIHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coenHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanye pa3sHOCTH MOTEHIMATIOB MEXIY IOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHMS Ul JIaMIIbI
HaKaJIUBaHMUSI.

VYBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHLMATIOB MEXIY IOJIIOCAMH MCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DNeKTpUYecKkass MPOBOJUMOCTh  PA3IMYHBIX  BEIIECTB.  DJIEKTPOHHAas
MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. PaznmuunbieTunbicamMmocrositenibHoropaspsaa.Monuus. [1nazma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJyIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nvecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIMYMH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSI C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTE€MaTHUKH, OUOJIOTUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HaHuA: SBJICHWE, HAay4yHbId (aKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOona, ux rpaQuKud U CBOWCTBA. TpuUroHOMeTpuyYecKue (yHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuveckoe JABUXEHHUE B KUBOU npupone, nuddysus, ocMmoc,
TEIJIOOOMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKpPYXKAIOLIEH Cpelbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOIUTHYECKAs JUCCOLMALMS, TAIbBAHUKA, JIEKTPOHHAs
MUKPOCKOITHSI.

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

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHN), UCHOJb30BaHUE 3aKOHOB COXpPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAS 3aIMTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarHuTHOM uWHAYKUMH. [IpuHOmMn cynepro3uuuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBiIeHUE U MOJYJib. JIBUKEHHE 3apSyKEHHOW YaCTUIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1nose B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

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 KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKoH BJIEKTpOMarHuTHOM uHaykuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHUst 3JIeKTPOMarHUTHOW MHAYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxkcnepumenm, nadvopamopnsie padomul, nPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJEOaHU M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

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

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
PesonancHass kpuBad. BimsHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHBOW.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

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

3aKOH COXpaHEHUs SHEPIUU MPHU KOJeOaHUAX Ipy3a Ha TIPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosie Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIeOaTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'0 TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BriHyXeHHbIE CHHYCOUJAIbHBIE KOJIEOaHMsI.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

N3yuenue tpancpopmaropa.

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

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBolicTBa MEXaHHYECKHUX BOJIH: OTpa)KCHHUE, MpeJoMJICHUE, UHTep(epeHuus u
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

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

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

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

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAtOUIEH 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 MPOJIOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

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 nHppakpacHOTO U YJIbTPaPHUOIECTOBOTO UITYUCHUH,

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLICHWE JUIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

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

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE€ U ONTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHbHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMmysia TOHKOU JIMH3BL. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MpOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX IIYYKOB 4YEPE3  IJIOCKOMApaUICIbHYIO
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.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSL OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenue nucnepcun.

HaOmronenue u uccienoBanue quppakiimoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHeUaIbHOU TEOPUH OTHOCUTEIBHOCTH.

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

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPrUei U UMITYJIBCOM PEISTUBUCTCKOM YaCTHUIIbl. DHEPTHUS
MIOKOSI.



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

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

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

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CtoneroBa. 3akonsl porodddexra. YpaBHeHUE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. 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 nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, 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 sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOJIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

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

[Toctynarel bopa. U3nydyenue u norjoimeHue GOTOHOB MPHU MEPEX0Jie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTrOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauyuu.

Mopens onbita Pezepdopna.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaGmronenue mmHe4aToro crekTpa.

HccenenoBanue CIieKTpa 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. Alnbda-pacnajg. DJNEKTPOHHBIM M TO3UTPOHHBIN Oera-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext Maccel sapa.

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

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUA. bapuOHBI, ME30HBI W JICITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

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

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKNE MIPOLIECCHI: T03UMETP, KaMmepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € UCMIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
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. ConHeuHast akTUBHOCTh. Mictounuk sHeprun CoJiHIla U 3BE3].

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MBl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U ABotonnu CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa006sa. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHUS TOJ0KEHUST HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

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

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 u3Mepenus pU3NYECKUX BETUYHH C UCTIOJIh30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEMN
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHMUYECKOH c(hepax AeaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, poib pU3NUECKOil Teopuu B GOPMUPOBAHUU MPEACTABICHUN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATENIBHBIX MEXKIIPEIMETHBIX CBI3€U ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmunvie nOHAMUA,C6A3AHHBIE C USYUECHUEM MEMOO06 HAYUHOZ0
no3HaHuA: SIBICHUE, HAy4YHbIH (akT, runoresa, (pu3Mueckas BEIUYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHHE, MOJENb, H3MEPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIIMM HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NpuUpojie, KoseOaTelbHbIE
JIBIWKEHUS B JKMBOW THPHUPOJE, SKOJOTMYECKHE PHUCKHM TIPH TPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHMUS KPUCTALUIMYECKON PpEIIETKH, CHEKTPaJIbHBIN
aHaJIu3.

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

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
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 pe3yJbTaThl OCBOCHHS Yy4yeOHOro mpeamera «Duzukay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPacCIIMpPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOTOBOCTIMTAHUSA

e Cc(OpMUPOBAHHOCTh TPAXKIAHCKOM  TMO3UIMM  OOydYaroIIerocss  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 CaMOYIPaBJICHMHM B 00pa3oBaTeIbHOU
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHUYECKOTOBOCTIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

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

JAYXOBHO-HPABCTBEHHOTOBOCITUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOTOBOCITUTAHMSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OSCTETHUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOTrOBOCIIUTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI,

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

IKOJOTHYECCKOTOBOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

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

HEHHOCTUHAYYHOTI'OIIO3HAHUSA:

c(hOpMHPOBAHHOCT, MUPOBO33PEHUS, COOTBETCTBYIOLIETO 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
Bba3zoBbletornueckueeicTBUA:

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

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

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

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

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3zoBnienccienoBarebCcKue1eiCTBHA

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsiX, B TOM YHCJE MPHU CO3JaHUM Y4eOHBIX NMPOEKTOB B 00JacTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJAE pEIICHUSA 3aJaddl Pe3yJIbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE 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;

OLIEHUBAThJJOCTOBEPHOCTHUH(POPMALIH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

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

KoMMyHuKaTHBHBbICYHHBEpPCAIbHbICYyYeOHbICACHCTBUA:



OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-ypPOUYHOMH
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
WHANBUIYAIbHON paboThI;

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

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKJIOI0 y4acTHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyalusiX, MpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBITH
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATH TUIAH PELICHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;
JABaTbOLIEHKYHOBBIMCUTYALIMSIM;

pacldpsTh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
PEANIOYTEHUM;

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

OLIEHUBATHIIPUOOPETEHHBIMOTIBIT;

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

CaMOKOHTpOJIL, SMOIUOHAJIbHBINNHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

IPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbu3uke I YpPOBHSA CpeIHEro oOmero oOpa3oBaHus Yy OOydYarolIuxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOIIMOHAIIHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

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

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOIIEH CTPEMIIEHNE K JOCTHUKEHHUIO LIENIH
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTB 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 mpenMeTHbIE PE3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCS YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHUE OIMMCATEJIbHOM, CHUCTEeMaTU3UPYIOLIeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
poleccOB (SIBJICHMM): WHEpIMaNbHAs cHCTeMa OTCY€Ta, a0COIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAeaabHbI ra3, TOUCUHbIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh M OOBICHATH MEXAHUYECKHE TMPOLIECCHl U  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCUTEIBLHOCTH ['anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpPEThero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSA WMIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble moJoxkeHuss MKT u 3akoHbl MoOJIEKyJIsipHOU (GU3UKUA H
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHHS M KOHILIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUuel TEMJIOBOTO ABWKECHHS €r0 YACTHII, CBSI3b ABICHUS UICATIBHOIO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 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, IMPUHLMI CYNEPIO3UINU SICKTPUUECKHUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl @apajes Aj1s1 3JEKTPOIIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJl, CHUIIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEILHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrus WUJCaJTHLHOTO OJIHOATOMHOIrOrasa, paboTa uJealbHOro Trasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIioBOTo
JIBUTATEIIS; AJICKTPUUYECKOE T0JIe, HAIPSAKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTECHIMAT 3JIEKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C MOCIeN0BaTeIbHBIM U
napasuiesIbHbIM COESUHEHUEM PE3UCTOPOB, DPHEPTHUSI AJIEKTPUUECKOTO MOJIs
KOH/JIEHCATOopa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHHYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHUE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KpUCTaJUIU3allvs, HalPaBJICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IelaTh BEIBOBI [0 Pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOAUTH OMBITHI 110 MPOBEPKE MPEIOKEHHOW TMIOTE3bI: MIJIaHUPOBATH
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 y4eOHOro OKCIEpUMEHTa, TMpPaKTUKyMa M  y4eOHO-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKoil MoOJeIb0: Ha OCHOBaHMM aHaJlM3a YCJIOBHsS 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,
aHAJIM3UPOBAaTh PE3yJbTaThl U KOPPEKTHUPOBATh METOAbl PEIIEHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: 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;

NPUBOAUTH TMPUMEPHI BKIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MUYECKUMHU 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 ¢ MHQpOpMaIen (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 UHTEPIIPETALIUN
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
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJ€KBATHO OLICHMBATh BKIJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

K xoniy oOyuenus BII knacce mpeaMeTHbIE pe3yidbTaThl Ha YIITYyOIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJbHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUMUNA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHON TEOPUHU OTHOCUTEIBbHOCTH, KBAHTOBOW
busuky, poib (GuzndecKkod Teopurd B (OPMHUPOBAHUU MPEACTABICHHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pa3vyath YCIOBUSI MPUMEHHUMOCTH MojJeneld (uanueckux Ten 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 ycloBUsS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOXKEHUS M 3aKOHBl 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,  TMOCTYJaTbl  CHEUUAJIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIICHUsI HeomnpenenéHHocTed ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
IOJISI, Pa3HOCTh TNOTECHLHAIOB, JJIEKTPOIABIKYINAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN MMIIYJIbC, IIOJIHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIBI, PHEPrHsi U HUMITYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsil A1ipa, SHEPTHs CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Ju(dpakuus, [OUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaKEeHUeE,
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, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3JHBIX CHCTEMAaX, B MEKIaJlaKTUYECKON
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH



(¢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
OTHOCHUTEJIBbHBIE ITIOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTE OIBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METOBI ITOIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 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 000PYIOBaHMS;

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 MOCTYJNATHl (PU3UYECKUX TEOPUN
IPU HCIIOJIB30BAHUM MAaTEMaTHYECKUX METOJOB PpEIICHHsA 3aj]ad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIN3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3leioB Kypca GU3MKH, a TaKyKe UHTErpaluy 3HaAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM



HAayKM M TEXHOJOIMH JUIs JaJbHEHIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00IIIECTBA;

OPUMEHATH pa3iNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOHUCKa, NepepabOTKM U TPEabsBICHUS YUYEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISTH OpraHU3allOHHBIE 17} II03HABATEJIbHBIE yMEHUSA
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUKW B Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B TpyHNe C MCIOIHEHWEM pa3jIMYHbIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJAJ KaXXJO0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

NPOSIBJISITH MOTUBALIMIO K Oyaylied npohecCuoHaIbHOM AeATEIbHOCTH 110
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

/ HaumenoBaHnuepasieioB u
I

TEeMIIPOTrPaMMbI

KosnnyecrBoyacos
Bcer Konrpoabsnbiepador  IIpakruuyeckuepador
0 bl bl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIEpecypc
bl

Pazgen 1.HAYUHBIN METO/I HIO3HAHWSA ITPUPOIbI

11 Hay4npliiMeTOAITO3HAHUSTIPUPOABI 6
Hroronopaszaeny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crarukarépaororena 5
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10
Hroromnopasznery 35
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKHHETHYECKOUTEOP 15 1
U
3.2 Tepmonnnamuka. TennoBbleMalInHbI 20 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
@dazoBbIE IEPEXOBI
Hroronopazneny 49
Paznen 4.9JIEKTPOAUNHAMUKA
4.1 DNEKTPUUECKOEOIIe 24 1




4.2 [ToCTOSHHBINAIEKTPUUECKUHTOK 24
4.3 Toxku B pa3nmuyHBIXCpeaax 6
Uroronopazneny o4
Paznen 5.0U3NYECKUN IPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopazaeny 16
PesepBHoOeBpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MaruauTHoemnosne 14
1.2 DIIEKTPOMAarHUTHASUHIYKLHS 13 1
Uroronopazneny 27
Pa3nen 2.KOJIEBAHUS U BOJIHbI
2.1 MexannueckruekoaeOanus 10
2.2 DNeKTPOMarHUTHBIEKOJICOaH s 15
93 Mexanuveckue u 10 1
AJIEKTPOMATrHUTHBICBOJTHBI
24 Onrtuka 25 1
Hroronopasznery 60

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

3.1 OcuoBrel CTO 5 1
Hroronopaszaeny 5
Pa3znen 4 KBAHTOBASA ®U3UKA
41 Kopnycxglnﬂpﬂo- 15
BOJIHOBOM1yaJln3m
4.2 ®duznkaaroma 5
43 ®u3nka aTOMHOTO s1/1pa U 5

OJIEMCHTAPHBIX YaCTUI]




Hroronopazneny 25
Paznen S.OJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
51 DNEeMEHTBHIACTPOHOMUH U 12
acTpou3uKu
Hroromnopazaeny 12
Paznen 6.OM3NYECKHUN MPAKTUKYM
6.1 OU3NYECKUNTTPAKTHKYM 16 16
Hroronopasznery 16
Pa3nen 7.0 BOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
NPEMETHOTO COJIEPYKAHUS U
7.1 OIIBITA ESTEIBHOCTH, 15
NpUOOPETEHHOTO NIPU U3YUCHUN
Kkypca pusuku 10 — 11 kmaccon
Uroronopazneny 15
PezepBHOEBpEeMs 10
OBUIEE KOJIMYECTBO YACOB I1O 170 16
[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBo4acos
n Temaypoka Bc O — Mparreck Harau3 iIeKTPOHHBbIeHU(pOoBbHIEOOpa
er yYeHHs]  30BaTeJibHblepecypchl
/ blepadoThI nepadoThI
I 0
1 dusuka — pyHAaMEHTaIbHAs HayKa O MPHPOJIE 1 2.09
5 HayuHbiif MeTO1 TO3HAHUS ¥ METO/IbI 1 3.09
uccieoBaHus PU3NUECKUX SIBICHUI '
OKCHEpUMEHT U TEOPUs B IIPOLIECCE MTO3HAHUS
3 npupobl. HabmnroneHre u 3KCepuMeHT B 1 4.09
¢duzuke
4 CriocoObm3MepeHIsIPU3NIECKUXBETHINH 1 5.09
5 AOGCo0THas M OTHOCUTENbHAS OTPEIIHOCTH 1 6.09
U3MepeHuil PU3NIECKUX BEIUUNH '
MopnenupoBanue B ¢pusuke. Posb u mecto
6 ¢bu3uKky B pOopMUPOBAHUU COBPEMEHHOM 1 9.09
Hay4YHOW KapTHUHBI MUPA, B MPAKTHYECKOU
JEATEIBHOCTH JIIOEH
Mexanunueckoe nBuxkeHue. Cucrema orcyera.
7 OTHOCUTETBHOCTh MEXAaHNYECKOTO IBIKEHUS. 1 10.09
[Tpsimast u oOpaTHas13aJauMEXaHUKU
Pannyc-BekTop MaTepuallbHON TOUKH, €70
8 MPOEKIIMY Ha OCU KoopAuHAT. TpaekTopus. 1 11.09
[Tepememnenue. CKOpOCTb.
NXnpoeKIMnHa0CUKOOpINHAT




PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.

9 ['padpuaeckoe onrcanue paBHOMEPHOTO 12.09
MPSIMOJIMHEMHOTO IBU>KEHUS

10 CroxxeHue nepeMerieHnii 1 CKopocTeil. 13.09
Pewenne 3anau
HepaBHomepHoe aBukeHnue. MrooBeHHas

11  ckopoctb. Yckopenue. [IpsmonuneitHOe 16.09
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

12 ['padmyeckoe onricanue NPsIMOIUHEHHOTO 17.09
JBUKEHHUS C IOCTOSIHHBIM YCKOPEHUEM
CBoOogHoOe majienue. Y CKopeHue CBOOOIHOTO

13 mageHus. 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, 18.09
YCKOpPEHUS OT BPEMEHH U UX TpaQuKu

14 JIBmxeHue Tena, OpOIIeHHOTO MO YIIIOM K 19.09
TOPU30HTY
KpusonnHeiiHoe nrnxenue. BHKeHHE 1O

15 | OKPYXHOCTH. VYrioBas v IMHENHAs CKOPOCTb. 20.09
ITepuon u yacrora. LleHTpOCTpEMUTEIBHOE U
MOJIHOEYCKOPEHNE

16 = KonrponbHas pabora no reme "Kunemaruka" 23.09
IIepBbiit 3axk0H Hprorona. MHEpunansHbie

17 cucremsl oTcuéra. [IpuHIUT OTHOCUTEIBLHOCTH 24.09
lNanuiea. HenHepunaneHble CHCTEMBI OTCUETA

18 Cuia. PaBHonelicTByIO1IAs cuia. Bropoit 55 09
3akoH Hprotona. Macca

19 = BszaumoneiictBue Ten. Tperuit 3akon HeroToHa 26.09

20 [Tpunuun cynepno3uiun cui. Pemenue 3agau 5709

Ha IpUMEHeHne 3aKk0HOB HproToHa




3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN U 30.09
WHEPTHOU MacChl
Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO

22 1.10
IaJeHUs
JIBukeHre HeOECHBIX Te U UX UCKYCCTBEHHBIX

23 cnyTHUKOB. [lepBasi kocMuyeckasi CKOpOCTb. 2.10
3akonsl Kemnepa

24  Cuna ynpyroctu. 3akoH ['yka. Bec tena 3.10
Cuna tpenus. [Ipupona v BUbI CUIT TPEHUSL.

25  JIBWKeHHE B KHIKOCTH U ra3e ¢ y4€TOM CHIIBI 4.10
COIIPOTHUBIICHHUSI CPE/BI

26 HaBnenue. 'unpocraruueckoe nasienue. Cuia 210
Apxumena )

97 AbGcomotHo TBepaoe Teno. [loctynatensHoe u 8.10
BpalllaTeJIbHOE IBUKEHUE TBEPAOIrO Tea

28 MOMEHT CHIIBI OTHOCUTENIBHO OCH BPAILLIEHHUS. 9.10
[Imevocnitb '
CroxeHue cuil, NPUIOKEHHBIX K TBEPIOMY

29  Ttemy. LlenTp TshKkecTH Tena. Y CIOBUS 10.10
paBHOBECHs TBEPIOTO Tena. BuasipaBHOBECHS

30  Pemennesanau 11.10

31 KonTponbhas pabota no teme "J[uHamuka. 14.10
CratukatBepororena" '
HNmnynbc matepruanbHOM TOYKH, CUCTEMBI

39 MaTepUaIbHBIX TOYeK. LIeHTp Macce cucrembl 15 10

MaTepHualbHbIX TOUeK. Teopema o
JIBUKEHUHULEHTpaMace




33

NmMnynbe cuibl 1 M13MEHEHUE UMITYIIbCA Tea.
3aK0oH COXpaHEHUs UMITyJIbca. PeakTuBHOE
NBIDKEHHUE

16.10

34

MoOMEHT uMIysbca MaTepPUAIIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
MMITYJIbCa B LIECHTPAJIbHBIX MOJIAX

17.10

35

36

Penrenunesanau

PaGora cuiibl Ha MaOM U HA KOHEUHOM
nepemenienuu. ['paduueckoe npeacraBieHue
paboThl CUIIBl. MOIIIHOCTH CHJIBI

18.10

21.10

37

Kunernueckas sneprusi. Teopema o6
U3MEHEHUU KUHETHYECKOU OHEPIruun
MaTepuaibHON TOUKH

22.10

38

39

40

41

[ToreHnanpHbpIE U HEMOTEHIUAIBHBIE CUIIBI.
ITorennmansHas 3HEPrHUs.
BropaskocMuuecKkascKopoCTh

Tpetbst KocMuydeckasi ckopocThb. CBsi3b pabOThI
HENOTEHUMAJIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TEJl.
3aKOHCOXpaHEHUSIMEXaHNYECKOMIHEPTUn

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymm s uacaibHON
KUJKOCTH

KonTtponbHas pabora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"

23.10

24.10

25.10

5.11

42

Pa3BuTue npeacraBieHuid 0 IPUPOJIE€ TETIIOTHI.

Ocnosnble nonoxenuss MKT. Tuddysus.
bpoyHOBCKOE IBH>XKEHHE

6.11




CtpoeHue ra3000pa3HbIX, KUJAKUX U TBEPIBIX

43 TEI. XapaKTep IBIDKEHUS U B3aUMOIEHCTBUS 7.11
YaCcTHII BEIIECTBA

44 Macca u pazMepsl MOJIEKYIT (aTOMOB). 811
KonuuectBoBemiectsa. [locTrosinHasi ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [llkana 1111
Lenscus

46 | Pemenuesanau 12.11

47  WneanbHbriira3. ['a30BbIe3aKOHBI 13.11

48 VYpaBuenne MenneneeBa-Kianeiipona. 1411
Pemenue 3amau

49  AOGcomoTHasTemneparypa. 3akon/lansToHa 15.11

50 H3omporeccsl B uaeaabHOM rase ¢ 18.11
MOCTOSTHHBIM KOJIMUYECTBOM BEILIECTBA

51 I'paduueckoe npencraBieHre U30MPOIIECCOB: 19.11
U30TepMa, U30X0pa, n300apa

52 OcnoBHoeypaBHeHHe MKT 20.11

53 | Pemennesanau 21.11
CBs13b a0COTIOTHON TEMIIEpaTyphl

54 TEPMOJIMHAMHYECKON CHCTEMBI CO CpeTHEN 211
KHHETHYECKOW dHEpPrueil mocTynaTeaIbHOTro
TEIJIOBOTO JABMKEHUS €€ YaCTHUIl

55 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 55 11
teme "OcHoBbl MKT"

56  KonrtponbHas padora no Teme "OcHosl MKT" 26.11
Tepmonuaamudeckas cucTeMa. 3a/laHne

57  BaemHwmx ycnoBuii 1 T/l cucremsl. Buenaue 27.11

1 BHyTpeHHMe napamerpsl. [Tapamerper T/]




CHUCTEMBI KaK CpeIHUE 3HAUCHUS BEJIIMYUH,
OTKCHIBAIOIIUX €€ HA MUKPOCKOITMYECKOM
YpOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodibHas penakcanus T[] cuctemsl
K TEIUIOBOMY PAaBHOBECHIO

28.11

59

60

Mopenp uaeanbHOro raza B TEepMOJMHAMUKE.
Y CIIOBUATIPUMEHUMOCTUITOUMOIEIIH

VYpaBuenne MenneneeBa-Kianeiipona u
BBIpQXEHHE ISl BHYTPEHHEH SHEPTUu

29.11

2.12

61

BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O MI€aJIbHOIO Irasa.
KBasucrarnuecknue U HECTaTUYECKUETIPOLIECCHI

3.12

62

63

64

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue pabotsl o rpaduky npouecca Ha
pV-auarpamme

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel 3Heprun TJl cucremsl 6e3
COBEpIUIEHUSI pabOTHI

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD, U3JITYUCHUC

4.12

5.12

6.12

65

KomnuectBo Teruiotel. TemmoéMKOCTh Tena.
VYV ienpHas U MOJISIpHAsA TEIIOEMKOCTH
BEILIECTBA. Y IETbHASTEIIIOTACTOPAHUATOIIIINBA

9.12

66

67

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

[Tonsarue 06 aguabaTHoM npouecce. [lepBorii
3aKOH TEPMOJUHAMUKHU

10.12

11.12

68

KonuuecTBo TeminoTel U paboTa Kak Mephl

12.12




U3MEHEHUs BHyTpeHHel sHeprun T/1 cucremsl

BTopoii 3aKk0H TepMOJMHAMUKH JJIS

69  paBHOBECHBIX U HEPABHOBECHBIX ITPOIECCOB. 13.12
Heob6patumocTbpupoAHBIXITPOLIECCOB
70  IIpuHnumnsl gercTBUsA TeraoBbix MamuH. KIT/] 16.12
71 Makcumansnoe 3nadenue KII/I. [ukn Kapuo 17.12
72 Pemenuesamau 18.11
DKOJIOTHYECKHUE aCIIEKThI UCIIOJIb30BAHUS
73 TEIUIOBBIX JIBUTATEIICH. 19.12
TenoBoe3arps3HEHUEOKPYKAIOIIeHCPeIbl
74  Pemenueszanau 20.12
75 O06o011eHre U cucTeMaTu3alys 3HaHU| 10
teme "Tepmonunamuka. TennoBeieManivHb" 23.12
76 KonTponpHas padboTa mo Teme 2412
"Tepmonunamuka. TeninoBbieMalnHb!" '
[TapooOpa3oBanue u koHaeHcanus. Vicnapenue
77 W KWUIEHUE. 25.12
VY nenpHasTerIoTanapooOpa3oBaHus
HaceiieHHbie 1 HEHACHIIIICHHBIE TTapHI.
KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT
78  TemmepaTypsl, UX HE3aBHCHUMOCTh OT 00BhEMaA 27.12
HACBIIIIEHHOTO Tapa.
3aBUCHMOCTHTEMIICPATYPBIKUTICHUSOTIABICHH
S B XKHUJIKOCTH
79 BrnaxHocTs Bo31yxa. AGCONMIOTHAS U
OTHOCHTEIIbHAS BIAKHOCTh
80 = Pemennesanau




Tsépnoe teno. Kpucrammmmueckue u amopdHsie

81 Tena. AHU30TPONUSCBONCTBKPHUCTAIIIOB

82 [InaBnenue u xpucraumsanus. Y gesbHast
TeruioTa riasienus. Cyonumarus
Hedopmaruu TBEpAOTO Tena. PacTshkeHnue u

83 cxatue. Casur. Moayine FOnra. [Ipenen
yrnpyrux aedopmaruii
TemnoBoe paciuvpeHue XKUAKOCTeH U TBEPIBIX

84  Tten. AHrapMOHH3M TEIUIOBBIX KOJICOaHMIA
YaCTHII BEIIECTBA

85 [IpeobpazoBanue sHeprun B (ha30BBIX
nepexonax

86  VYpaBHeHueTeruioBorodanaHca

87  Pemenuesanau
IToBepxHocTHOE HaTsKeHHE. KanusspHbie

88  saBnenws. J[aBneHne MO HCKPUBICHHON
MOBEPXHOCTHIO xuaKkocTH. Dopmynallannaca
O06o0011eHNe U cucTeMaTU3alMsl 3HaHUH 110

89  Tteme "ArperaTHble COCTOSIHHSI BEIIECTBA.
®da3zoBbleniepexoab!"”

90 KonrtponbHas padora no reme "ArperaTHbie
cocrosiHus BemecTsa. Pa3zoBeleniepexoabl”
DnexTpu3anus Teq U e€ MposBICHUS.

01 OnekTpruueckuii 3apsia. /[Ba Buna
INEeKTpUYECKUX 3aps10B. [IpoBogHUKH,
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKH

92 DIeMEHTaPHBIN JIEKTPUIECKUM 3apsia. 3aKOH

COXpPAaHCHHUA DJICKTPUUCCKOTO 3apsaaa




B3anmopenicteue 3aps0oB. TodyeyHble 3apsiabl.

93 3akon Kynona

94  Pemenuesanau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUYECKUE 3aPsI/IbI
Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usiii 3apsa. JInaun HanPsHKEHHOCTH
3NeKTpUudecKoro noist. OqHopoIHOE
AIEKTPUUYECKOE T10JIe

97 [ToTeHuManbHOCTh ANEKTPOCTATUYECKOTO TTOJISL.
Pa3HoCTh NOTEHIIMAIOB U HANPSKEHHUE
[TorenuuanbpHas SHEPrus 3apsa B

98  osnekTpocTaTHYECKOM MOJIE.
[ToTeHumanaIeKTpoCTaTH4eCKOTOMOst

99 CBs13b HANPSDKEHHOCTH TOJISL U Pa3HOCTH
HNOTEHIMAJIOB ISl SJIEKTPOCTaTUYECKOTO MOJIs

10 .

0 [IpuHIMIICYNEepo3nIUNAIEKTPUYECKUXITONEH

10

1 Pemenuesanau

10 = Ilone Toueunoro 3apsiaa. Ilone paBHOMEpHO

2 3apsKEHHON cdepsl

10 [Tosie paBHOMEPHO 3apsKEHHOTO 0 00BEMY

3 mapa. [losne paBHOMEpHO 3apsHKEHHON
0eCKOHEYHOM! MIOCKOCTH

10 = IIpoBOJHHKH B 3JIEKTPOCTATUYECKOM TOJIE.

4 VYcnoBue paBHOBECHS 3apsI0B

10 = /IMpneKTpHKH U NOTYHPOBOJHHUKH B




SJICKTPOCTATUYCCKOM I10JIC

Konaencarop. D1eKTpoEMKOCTh

éO KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpa

10

7 [TapannenbHOECOCIMHEHUEKOHIEHCATOPOB

10

3 [TocnenoBarenbHOECOETMHEHUEKOHIEHCATOPOB

10

9 DHeprusa3apsKeHHOTOKOH/JIeHcaTopa

11

0 Pemenuneszanau

11 JIBr>KeHMe 3apsiKEHHOW YaCTHULIbI B

1 OJIHOPOJIHOM DJICKTPHUYECKOM I10JIe

11

5 Pemennesamaqa

11 = O0oOuenne U cucTeMaTH3alMs 3HAHUH 110

3 TeMe "DnekTpuyeckoe nosue"

11 = KoutponpHas paboTa 1o teme

4 "DnexkTpuueckoe mnosie"

11 Cwna Toka. [TocTosTHHEBIN TOK. Y CIIOBUS

5 CYIIIECTBOBAHUS TOCTOSTHHOTO YJIEKTPUUYECKOTO
TOKa

11

6 Ucrounuku toka. Hanpsixenue u 3/1C

11 3akon OMa 11 y9acTKa IEeTH.

7 DIIEKTPUUECKOECONTPOTUBIICHHE

11 3aBUCHMOCTH COTIPOTUBIICHHUS OHOPOTHOTO




MMPOBOAHUKA OT €TI0 AJIMHBI U IJIOIIaAn
IOIIEPECUYHOTIO CCUCHUA

11  VYpaenbHOE COMPOTHUBIICHUE BEILIECTBA.

9 Pemenue 3anau

12 IlocnenoBarenbHOE, MapauIeIbHOE,

0 CMEIIIaHHOE COEAMHEHNE IPOBOIHUKOB

12 = Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX LIEHEH.
1 [TpaBuna Kupxrodga

12

5 Pemennesanau

12 = Pabota snekTpuueckoro Toka. 3akoH Jxoyms
3 —Jlenua

12

4 Pemennesanau

12 = MoOIHOCTB AJIeKTpUYECKOro ToKa. TeroBas
5 MOIIHOCTb, BBIJIETIIEMAasi Ha PE3UCTOPE

12

5 Pemenuesanau

12 DJIC u BHYTpEeHHEE CONPOTHUBIICHUE

7 HMCTOYHHKA TOKA

12 3akon Oma a5 MonHOM (3aMKHYTOM)

8 AIEKTPUUYECKON IIETTH

12

9 Pemenuesanau

13

0 MomHOCTEUCTOUYHUKATOKA

13

KopoTkoe3zambikanne




13

KOHHGHC&TOP B IICIIM IIOCTOSAHHOTI'O TOKa

13

3 Pemennesanau

13 Pemenue 3amay mo reme "I1oCcTOSTHHBIN

4 AIEKTPUYECKUM TOK"

13 = Pemenue 3aga4d o teme "[locTossHHBII

5 SJIEKTPUYECKUM TOK"

13 = Pemenue 3aga4 o teme "IloCcTOSHHBIHI

6 AIIEKTPHUYECKUI TOK"

13 O060011IeHNE U CUCTEMATU3AIUS 3HAHUH 110

7 teme "TlocTOSIHHBIN AIeKTpUUECKUA TOK"

13 KonrtpomwHas pabora o teme "[locTosHHBIIHI

8 AIIEKTPHUYECKUI TOK"

13 DNeKTpUYecKast MPOBOJUMOCTD PA3IMYHBIX

9 BEIECTB. DJIEKTPUUECKHI TOK B METalIaX.
CBepxnpoBOIUMOCTb

14 DNEKTPUUECKUId TOK B paCTBOpaxX M pacriiaBax

0 AIEKTPOJIUTOB.
3axonbsiDapanesIsdIeKTpoIn3a

14 .

1 DneKTpuYecKuii ToK B razax. [lnazma

14 Dnextpuyeckuil TOK B Bakyyme. BakyymHbie

2 nprOopbI

14 .

3 DNEKTPUYECKUUTOK B TOTYIIPOBOTHUKAX

14

[TomynpoBOAHUKOBBIETTPUOOPHI




14

14

14

14

14

15

®uznyeckuil npakTukyM 1o teme "M3mepenue
CHWJIBI TOKA U HAIIPSDKEHUS B IIEMH MOCTOSHHOTO
TOKa MpU MOMOIIH aHAJOTOBBIX U IU(POBHIX
HU3MEPUTEIIbHBIX MPUOOPOB" WK "3HAKOMCTBO
¢ upoBoit 1aboparopueii mo pusuke.
[Tpumepsn3mepeHUAPU3NIECKUXBETUINHIIPU
IOMOIIUKOMIbIOTEPHBIXJATYNKOB"

®dusznyeckuil mpakTukyM mno reme "M3ydyenue
HEPABHOMEPHOT'O ABM)KEHHUS C IIEJIBIO
onpeesieHuss MTHOBEHHOM ckopocTh"

®uznyeckuil npakTukyMm no teme "M3mepenue
YCKOpPEHUS IPU MPSMOJIUHEITHOM
PaBHOYCKOPEHHOM JIBI>KEHUU 10 HAKIIOHHOM
mwiockoctu" ninn "UcciaenoBanue 3aBUCUMOCTHU
MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
IBUKEHUN"

®duznyeckuil NpakTukyM 1o teme "M3mepenue
YCKOpEeHUs: CBOOOHOTO NaieHus" 1in
"HN3yueHue IBMKEHUS Teja, OPOLIEHHOTO
TOPU30HTAJILHO"

®uznyeckuil npakTukym no teme "M3ydenue
JBUKEHMS TeJIa 110 OKPY>KHOCTH C IIOCTOSIHHOM
10 MOAYJIO cKopocThro" nin "HMccienoBanue
3aBHCUMOCTH MEepHOAa 00paIeHUs
KOHMYECKOI'0 MasiTHUKA OT €ro napaMeTpos”
®usnueckuil NpakTuKyM 1o teme "M3mepenue
PaBHOJICHCTBYIOIIEN CHIIBI IPU ABM)KEHUN
Opycka 1o HaKJIOHHOU TIOCKOCTH" MU
"ITpoBepka rMmoTe3bl O HE3aBUCUMOCTHU




BPEMCHH JIBHKEHUS OpycKa 110 HAKIIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro
maccer”

15

Pu3N4eCcKui IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM
obpasrie, ot ux nedopmaruu" wim "M3ydenue
JBUKEHHS] CUCTEMBI T€J, CBI3aHHBIX HUTHIO,
MEePEeKUHYTOM yepe3 Nerkuit 610K"

15

15

15

®uznyeckuil npakTukyMm no teme "M3mepenue
K03 pHIIMEeHTa TPEHUS 110 BETUIUHE YTIIOBOTO
koaddurmenta 3apucumoctr Frp(N)" wim
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
koddumenToM tpenus" uinu "Uzydenue
JBHKEHMSI TPy3a Ha Bally C TpeHUEM"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"HccnenoBaHue yClIOBUN PaBHOBECHUS
TBEPJOTO TeJla, UMEIOIIETO OCh BpalleHUs" WiIn
"KoHCTpyHpoBaHUE KPOHIITEWHOB U pacy€T
cun ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TeJa, UMEIOIETO
TJIOMIA/h OTIOPHI"

®uznyeckuil NpakTukyM 1o teme "M3mepenune
MMITyJIbCa TeJla 10 TOPMO3HOMY IyTH" WU
"NU3MepeHune Cuibl TSITM, CKOPOCTH MOJEITH
AJIEKTPOMOOUIISE U MOIITHOCTH CHUJIBI TATH' WIIN
"CpaBHEHUE U3MEHEHHS UMITYJIbCA TENa C
uMITysibcoM cuitbl” uu "MccnenoBanue




COXpaHEHHUS UMITYJIbCa IPU YIPYTrOM
B3aumoieiicTBun" unu "M3mepenue
KHHETHYECKOW SHEPTUH TeJla IO TOPMO3HOMY

n

nyTH

®uznyeckuil npakTukyM o teme "M3ydyenue
U30TEPMHUUYECKOrO Ipolecca (PEKOMEHI0BaHO

15  wucnonp3oBanue nudpoBoi madboparopun)" uiu

5 "N3ydyeHue n30XopHOro npoiecca" uiu
"N3y4yenue nzobapHoro mnpoiecca’ Uiu
"[IpoBepka ypaBHEHUsI COCTOSAHUS"
®uznyeckuil npakTukyMm no teme "M3mepenue
yaenbHOU TernoéMkocTh” nnu "MccnenoBanue

15~ Tpolecca OCThIBaHUA BellecTBa" win

6 "UccnenoBanue agunabaTHOTO mporecca’ uin
"N3yueHne B3auMOCBSA3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYpbl KUIIEHUS KUIKOCTEH"
@uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCTIapEHUs KUAKOCTEN" UITn
"N3mepeHue yaenbHOM TemIOThI IUIaBJIEHUS

15 apaa" unu "V3ydeHne CBOMCTB HACBIIIEHHBIX

7 napos" unu "M3mepenue abCcomOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa MacChl 1apoB B
HoMenieHun".
N3mepennexod G huImeHTanoBepXHOCTHOTOHAT
SOKEHUS

15 Pu3NYeCcKuil TPAKTUKYM 110 TEME

3 "HaGnronenue mpeBpaiieHus SJHepruu

3apsAKEHHOT'O KOHACHCATOpa B DOHECPTUIO




u3nyyeHus ceeroguona” ninm "Mzydenue
MPOTEKaHUs TOKA B LIETIH, COJepKaIlen
KoHeHcaTop" uinu "Pacnpenenenue pa3HOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIeI0BATEILHOM COCIMHEHUU
KOHJIEHCAaTOpoB"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"UccneqoBaHue CMENIAHHOTO COSTUHEHUS

15  pesucropoB" unu "M3mepeHue yaenbHOTO

9 COTMPOTUBIICHUS TPOBOJIHUKOB" MK
"UccnenoBanue 3aBUCMIMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIs1 JIAMITbl HAaKaJTuBaHUs "
Ou3nyecKuil MPakTUKYM IO TEME
"Habnronenue annekrponusa” wim "M3mepenue

1g  33pAAa OTHOBAIECHTHOrO noHa" uium

0 "HccnenoBaHue 3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl" Win
"CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU
nuoma'

16 PesepBHblit ypok. O0001IeHNE U

1 cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"Kunematuka"

16 = PesepsHslil ypok. O6001eHuE U

2 cucTemMaTu3alus 3Hanui no reme "JluHamuka"

16 PesepBuslit ypok. O60011eHMEe 1

3 cuctemaTusanus 3Hanuil o reme "Craruka
TBepaoro rena"

16 = Pesepsublil ypok. O000IICHHE 1

4 CHUCTEMaTH3aIus 3HAHUH 10 TeMe ""3aKOHBI




COXpaHEHHUs B MEXaHHKe"

PesepBHbIil ypok. O0001ICHHE U

16 . "

5 cHCTeMaTu3anus 3HaHui 1o Teme "OCHOBEI 1
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

16 PesepBHbIil ypok. O0001ICHHE U

5 CHCTEMAaTU3alMs 3HAHUH 110 TEME 1
"Tepmoaunamuka. TernnoBbleMaluHb"

16 PesepBusiit ypok. O60011eHNE U

7 cHUcTeMaTH3allys 3HaHU# 110 TeMe ""ArperatHbie 1
cocTOosiHUS BerecTBa. Da3oBplenepexonl"

16 Peseprublit ypok. O600mIeHNE U

8 CHCTEMAaTH3alus 3HaHUHM 110 TEME 1
"DnekTpuueckoe mnoie"

16 Peseprublit ypok. O6o0mIeHNE U

9 CHCTEMAaTH3alus 3HaHUHM 110 TEME 1
"TTocTOSIHHBIN ANEKTpUYECKUI TOK"

17 PesepBHblit ypok. O0001IeHNE U

0 cucTeMaTu3auus 3HaHui 1Mo Teme "Toku B 1
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 17 16
ITPOIT'PAMME 0




11 KJIACC

Ne KoandecTBouacoB
Haraun3y yIeKTPOHHBbIeHU(POBHIEOOPa30Ba
n Temaypoxka Bc KonrTpoabsubie IIpakruuecku
YyeHus TeJbHbIEpecypchl
/ ero  padothl epaldoThbl
n
BzaumopeiicTBrEe TOCTOSHHBIX

1 MAarHuTOB ¥ IIPOBOJIHUKOB C TOKOM. 1 2.9
MarnutHoenone. ['unorezaAmnepa
BekTop MarHuTHOM MHAYKIIMH.

5 [TpunHtmn cynepno3uun 1 39
MarHUTHBIX ITOJIEH. )
JINHUMMAarHUTHOUMHYKIIUHA

3 MarsuTHOE 1oJjIe IPOBOJHUKA C 1 39
TokoM. OnbITOpcTeaa '
Cuna Amnepa, e€ HanpaBJIeHUE U

4 1 4.9
MOYJTb

5 Pemenunesamau 1 6.09

5 [Ipumenenue 3akoHa Amnepa. 1 9.09
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI '
Cuna JlopeHua, e€ HanpaBiieHUE U
MOIyIb. /JIBUKEHUE 3apsKEHHOU

7 yis. /1 P 1 10.09
YaCTHIIBI B OJTHOPOTHOM
MarHUTHOM IOJIE
Pemrenuesamau 10.09

9 PaGoracunsiJlopenia 11.09

10 Pemennesanau 13.09




Mar»auTtHoe 10Jie B BEIIECTBE.

11 deppomMarHeTHKy, napa- u 16.09
JaMarHeTUKU
OcHOBHBIE CBOICTBA

12 ¢deppomarneTukos. [Ipumenenue 17.09
(dbeppoMarHeTuKoB

13 E’GI_HGHI/IC 3a1a4 l'IO"TeMC 17.09

MarnuTHO€ 1osue
14 ‘I"emeHHe 3aaq n()"TeMe 18.09
MaruuTHO€ nosie

SIBneHue IEKTPOMArHUTHON

15 nHaykuud. [loTok BekTopa 20.09
MarHMUTHON MHTYKIIUU

16  DJC maIyKIMU 23.09

17 3aKOHAIEKTPOMArHUITHOMUHAYKIIUN 24.09
®dapanes

18 Buxpesoe anekrpuueckoe mnosie. 24.09
Toxku dyko

19 O/1C nHAYKIMH B JBUKYLIUXCS 55 09
MIPOBOTHUKAX

20 Pemenunesamau 27.09

21 | IlpaBunoJlenmna 30.09
WNunykrusaocTs. Katymika

22 WHJIYKTUBHOCTH B LIETIA 1.10
MOCTOSTHHOTO TOKa

93 Asnennecamonnaykiuu. 3/(C 110
CaMOWHIYKIIHH

24 DHeprus MarHUTHOTO MOJs 2.10




KaTyliKHU C TOKOM.
BHGKTPOMaFHI/ITHOCHOJIC

25

26

Pemennesanau

O0001IeHe B CUCTEMATH3aIUs
3HAHWH 10 TEME
"OnexkTpoaguHamMuka"

4.10

7.10

27

KonrponsHas pabora o Teme
"DnexkTpoguHaMuKka"

8.10

28

29

30

31

KoneOarensHas cucrema.
CBo0OoubIe KOJIeOaHu .
I"apmonmueckue KoneOaHus

Kunematnueckoe 1 TUHAMHUYECKOE
OIMCAaHUE KOJIEOATENbLHBIX
NBIKCHUHU

9HepFGTI/I‘leCKOC onucanue. BeiBoj
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KOJIeOaHUM U3 UX
OHEPICTUYICCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

Ammuiutyna u ¢azakonedanuit

8.10

9.10

11.10

14.10

32

[Tepuon u yacTora KoJieOaHUH.
[Tepuoa ManbIx cCBOOOIHBIX
KOJIeOaHU MaTEMATHIECKOTO
MasiTHUKA.
IleprocBoOOIHBIXKOIEOAHUITIPY
KUHHOTOMASITHUKA

15.10

33

3aTyxatromue KojeOaHusl.
BoinyxaeHHbie koneGaHusl.

15.10




Pe3onanc

34
35

ABTOKOJIEOaHUSA

Pemenueszanau

16.10
18.10

36

37

38

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

O0001IeHrEe U cUCTEMaTU3 AU
3Ha”HUH 110 TeMe "MexaHuuecKkue
KoJieOanusa"

DNeKTpOMarHUTHBIEKOIE0aH .
KonebaTenbHBITKOHTYD

21.10

22.10

22.10

39

®opmyna Tomcona. Cs3b
aMILTUTY/IBI 3apsifa KOHACHCATOpa C
aMHJ’II/ITYI[OI\/JI CHUJIBI TOKA B
KoJIe0aTeIbHOM KOHTYpE

23.10

40

41

42

43

3aKOH COXpaHEHUS SHEPTUHU B
U7eaIbHOM KOJe0aTeIbHOM
KOHTYpe

3aTyxarIue NIEKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
AJIEKTPOMarHuTHbIE KoieOaHus
IIepemeHnHsbIl TOK. Pesucrop u
KOHJIEHCATOP B LIENIU IIEPEMEHHOTO
TOKa

Karymika "HIyKTUBHOCTH B LIEMH
MIEPEMEHHOT0 TOKa

25.10

5.11

5.11

6.11

44

3axon OMa JJis AJIEeKTpUYEeCKOn
[ETH MTEPEMEHHOTO TOKa

8.11




MOImHOCTb IEPEMEHHOI0 TOKA.

45 AMIUTUTYIHOE U JEHCTBYIOIIEE 11.11
3HAYEHHUE CUJIBI TOKA M HAMPSHKEHUS

46  Pe3oHaHC B 3JEKTPHYCCKOUIICTIH 12.11

47 Pemenuesamay 12.11
WneanbHblif Tpanchopmatop.

48 [IpousBoxacTBo, nepenaya u ~ 1311
noTpedIieHne NEKTPUIECKON
SHEPTUHU
DKOJIOrM4eCcKHe PUCKU TpU
MIPOU3BOJICTBE IIEKTPOIHEPTHUH.

49 Kynbrypa ncnosnp3zoBanus 15.11
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KU3ZHU

50  Pemenuesanau 18.11

51 Pemenuesanau 19.11
O06001IeHre U CUCTEMATU3AIIHS

52 3HaHUH 1O TeMe 19.11
"Jy1eKTpOMarHuTHHIE KosieOanus"
MexaHu4eCKHe BOJIHBI.

53 XapakTepuCTUKU MEXAHUYECKUX 20.11
BOJTH

54 CaolicTBaMeXaHUYECKUXBOIH 22.11

55 = 3Byk. XapaKTepUCTHKU3BYKa
WNudpa3Byk u ynbTpa3ByK.

56 [IlymoBoe 3arpsi3HeHne 25.11
OKpY>Karollen cpeibl

57 Pemenunesanau 26.11




58

QHGKTpOMaFHI/ITHLIe BOJIHEI.
I/I3J'IyIICHI/Ie SJICKTPOMAarduTHBIX
BOJIH

26.11

59

60

61

62

OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne >IEeKTPOMarHUTHBIX
BOJIH B TEXHHKE U OBITY

[TpuHIKIIBI PaTUOCBS3U U
TeneBuAeHus. Pagnonokarus.
DJIEKTPOMArHUTHOE3arpsI3HEHUEOK
pyKarouieicpes

KontponbHas paboTa mo teme
"KonebaHusa v BOJaHbBI"

27.11

29.11

2.12

3.12

63

64

65

Caer. 3aKOH MPSIMOJIMHENHOTO
pacmpocTpaHEeHus CBeTa

Penrenue 3a1a4 Ha MpUMEHEHUE
3aKOHa MPSMOJIMHEHHOTO
pacnpocTpaHeHHUs CBeTa

Ortpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epkano

3.12

4.12

6.12

66

[Tpenominenue cBeta. AGCONIOTHBIN
1 OTHOCHUTEJIbHBIN MI0KA3aTelb
MIPEJIOMIICHUS.
ITonHOEBHYTPEHHEEOTPAKEHHUE.
IIpenenbHBINYTOIII0JIHOTOBHYTPEH
HEroOTpaKCHUS

9.12

67

Pemenue 3aga4 Ha npuMEHEHNE

10.12




3aKOHOB OTPAKCHUA U
IIpECIOMJICHUSA CBETA

Xon nydeit B npusMe. lucniepeust

68  cBera. CioxHbIi cocTaB 6e10r0 1 10.11
ceera. LBer

69 JIunzpl. DoKyCHOE pacCTOSTHUE U 1 11
OIITUYECKAs CHJIA JIMH3BI
[TocTpoenue n3odpaxxeHuii B

70 = nMH3aX M UX CHCTEMax. 1 13.12
Y BennueHUEeTH3BI
Pemenue 3agau Ha noctpoeHune

71 = wm300pakeHMid, TIOTYyIaeMBbIX C 1 16.12
MTOMOIIBIO JIMH3

72 I'mazkakonTuueckascucTema 1 17.12
Pemenue 3anau. [penensi

73 = TPUMEHUMOCTH F€OMETPHUECKOM 1 17.12
ONITUKH

74 CKOopoCTh CBETA U METO/IBI €€ 1 18.12
W3MEpEHUs

75 Hucnepcusiceera 20.12

76 = Hutepdepenuuscpera 23.12
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77  HaOIIOAEHHS] MAKCUMYMOB U 1 24.12
MHUHHUMYMOB

78 Pemenunesamau 1 24.12

79 | IlpumeHeHHenHTEpHEPEHINN 1 25.12

80  udpakuusicBera 1 27.12

81  IudpakunoHHas penéTka. 1




VcioBue HAOMIOAEHUS TTIABHBIX
MaKCHMYMOB

82

83

Pemenueszanau

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
HOJ'I?[pI/ISaI_[I/IH CBETa

84
85

Pemenueszanau

CBeTOBBICSBIICHHS B mpupoac

86

O000111eH1E U CUCTEMATHU3ALIMS
3Hanui mo reme "Onruka"

87

88

89

KontponbHas paboTa mo teme
«Onruka

['paHuIIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. 3aKOHBI
AJICKTPOIMHAMHKHU W TIPUHITUTT
OTHOCUTEIBHOCTH

HOCTy.TIaTbICHGHHaHLHOﬁTCOPHHOTH
OCHUTCIBHOCTHU

90

[IpocTpaHCTBEHHO-BpEMEHHOM
untepBai. [IpeobpazoBanus
Jlopenna. YcnoBue npU4UHHOCTH.
OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMe][JICHHUE
BPEMEHU M COKpPAIICHUE JTTHHbI

91

DHeprus U UMITYJbC
PENATUBUCTCKON YaCTHULIBI

92

CBs13p Macchl € HEpruen u
HMITYJIbCOM PEISTUBUCTCKOU
YacTULIBI. DHEPTUSATIOKOS




93

PaBHOBCCHOCTCHHOBOGI/I?)JIy‘ICHI/IC

94 3akoHcMelenusBuHa

95 I'unote3a M. Ilnanka o kBaHTax.
®oTOoHEI

96 DHeprus U UMIyIbCHOTOHA
dororpdexr. OnbiTer A. T

97
CroneroBa. 3akoHbihoTOdPekTa
VYpaBHeHue DHIITEHA 715

98 dororddekra. "Kpacnas rpanumna"
dhoTodrddekra

99 JlaBnenne cBera. Onbitel I1. H.
JleGeneBa

10 .

0 BonHoBBEIECBOMCTBAYACTHI]
Bounbl ne bpoiins. [{nuHa BOJHBI

10  ne bpoiinsa u pazmepsl obaacTu

1 JIOKAJIM3AIMK JTBUKYIIeHCS
YaCTHUIIBI

10 .

) KopmyckynsipHO-BOTHOBOW Ty aTi3M

10  JIudpaxiussaeKTpOHOBHAKPUCTAILT

3 ax

10 Crnenunduka usmepeHuit B

4 Mukpomupe. COOTHOIIEHUS
HeonpenenénHocteit ['elizendepra

10

5 Pemenuerpadguuecknxzanau

10 Pemennepacu€ranixzamay




KonTponbhas pabota no remam:

;O "OcnHossl CTO", "KopmyckyiispHo-
BOJIHOBOM nyanu3m"
OnBITHI IO UCCIIEOBAHUIO

10 CTPOCHHUS aToMa.

8 [TnaneraprasmonenbaromaPe3epdo
pAa

10

9 [Tocrynareibopa

11 Bunsl cniektpoB. CriekTp ypoBHE#

0 SHEPTUH aTOMa BOJOpOaa

11 CHnoHTaHHOE U BBIHYKIEHHOE

1 M3JIy4eHHUE CBETA

;1 Jlazep
Hyxnonnas monens siapa

11 I'eiizenbepra-Banenko. 3apsia u

3 MaccoBOE YHCIIO sapa. M30Tombl.
PaanoakTHBHOCTD
3aKoH paJiMOaKTUBHOIO pacnaja.

11 CBolicTBa HOHU3UPYIOIIETO

4 n3nydeHus. Bnusaue
PallnOaKTUBHOCTHU Ha KHUBBIE
opraHusMsl. Jlozumerpus

11 DHeprus cBA3M HYKJIOHOB B Si7Ipe.

5 Snepusie cuibl. [ledext maccsl

sanpa. SlnepHsie peakunu. nepHbie




peaxTopsl. [TpoGieMbt
YIPaBIsIEMOT0 TEPMOSIEPHOTO
CUHTE3a.
DKOJOTUYECKHEeaCTIeKThIPa3BUTHU S
JIEPHONIHEPIETUKHI

MeTo/bl perucTpauu u
KCCIICIOBAHUS AJIEMEHTapHBIX
yactull. DyHaamMeHTa IbHbIC

11 B3auMOCHCTBUA. baproHsl,

6 ME30HBI U JIEITOHBI.
[Ipencrasnenue o
CranpaptHoiimonenu. Kapk-
[JIFOOHHAsIMO/IEba/IPOHOB
dwusuka 3a npeneramMmu

11 CrangaptHoit Mmogenu. Témuas

. MaTepHs U TEMHas DHEPTHUSI.
EnunctBodr3nuecKONKapTUHBIMUD
a

11 Oranel pa3BUTUS aCTPOHOMUHU.

8 3HayeHne aCTPOHOMUU
[TpruMeHUMOCTh 3aKOHOB (PH3UKH

T OOBSICHEHHS IPUPOIBI

9 KOCMHMYECKHX OOBEKTOB.
MeToap1acTPOHOMUYECKUXUCCIIENO0
BaHUU

12 CoBpeMEHHbIE ONITUYECKHE

0 TEJIECKOIIBI, PaAHOTENECKOIIBI,
BHeaTMocC(epHasi aCTPOHOMUS

12 Bun 3Bé3nHoro He6a. Co3Be3nus,




SIpKUE 3BE3/bl, TUTAHETHI, UX
BUJIUMOE ABH)KCHHE

Comnneunast cuctema. ComHILe.

;2 ConneuyHas akTUBHOCTb. MICTOUHUK
sHeprun CoJiHIa U 3BE3]T
3BE3/1b1, UX OCHOBHBIE

12 XapakTepUCTUKHU. [lparpamma

3 "CHIeKTpaJIbHBIN KI1acc —
CBETUMOCTB"

12 = 3Be3nbIriaBHOWUIIOCIIEOBATEILHOCT

4 u
BnyTtpennee ctpoeHue 3BE3 1.

12 CoBpeMeHHbIE MPEACTABICHUS O

5 MIPOUCXOXKACHUN U IBOJIOIUU
CoiHna u 3B€31.
OTanblKU3HU3BE3

12 Mneunsiii [1yte — Hama

5 lNanaktuka. THUnbl ranakTUK.
UYEpHble AbIPHI B spax rajJakTUK
Bcenennas. Paciumpenne

12 Bcenennoii. 3akon Xa66mna. Teopus

7 bonpmioro B3peiBa. PennkroBoe
U3JIy4yeHue

12 MacmrabHasictpykrypaBceneHHo.

8 MeraranakTika

12 HepeménnslenpoOiaeMblacTpOHOMHU

9 u

13 @uU3NYECKUI NPAKTUKYM IO TEME




"UccnenoBanne MarHuTHOTO OIS
MOCTOSIHHBIX MAarHUTOB" WJIU
"UccaenoBaHue CBOMCTB
(dheppoMaraeTukoB" UIu
"UccnenoBanue AeHCTBUSI
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

13 Amriepa oT cuibl ToKa" WK
"OnpeneneHne MarHUTHOU
WHAYKIIUH Ha OCHOBE U3MEPEHUS
cuiibl Amnepa”
du3nuecKuil MpakTUKYM 110 TeEMe

13 "HccnenoBaHue IBIEHUS

5 3JIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHne UHIYKIUU
BHUXPEBOI'0 MAarHUTHOT'O MOJs"
Pu3nYeCKUil IPAKTUKYM 110 TEME

13 "HccnenoBaHue IBIEHUS

3 camouHaykiuun" wim "Coopka
MOJIETH 3JIEKTPOMarHUTHOTO
reHeparopa"

Pu3NYECKU IPAKTUKYM 110 TEME

13 "N3mepenue neproia CBOOOTHBIX

4 KoJe0aHUN HUTSIHOTO U
MPYXUHHOTO MasiTHUKOB"

13 Dusuueckuii MpakTUKYM 110 TeMe




"[Ipeobpa3oBanme YHEPTUU B
NPY>KUHHOM MasiTHUKE"

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIEJ0BATEIbHO
COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy U pe3ucTop" Wi
"UccnenoBanue pabOThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEeHHOro Toka"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3BYKOBOM
BOJIHBI"

13

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTesns
MpEIOMJICHHUS CTEKJIA" WK
"TTonmyuenue n300pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JUH3bI"

13

14

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH
(hOKYCHOTO pacCcTOSTHUS OT
BellecTBa (Ha MpUMepe KUTKUX
nuH3)" wnm "U3mepenne
(hOKYCHOTO pacCTOSIHHS
paccenBarOIUX JUH3"
Du3NYECKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEp(EPEHITUH U TTOJISIPU3ALIUN




ceera"

14

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U
SHEPIUU PEISTUBUCTCKUX YaCTHIL
(o ¢ororpadusm TpeKos
3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

14

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [ lnanka
Ha OCHOBE HCCIIE0BAHUS
dororddexra"” wim "McenenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMO]I OT HaIpsKeHUs"

14

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

14

@uU3NYECKUI NPAKTUKYM I10 TEME
"UccnenoBanue paiuoakKTHBHOTO
(hoHa c UCTIOJIb30BAaHUEM
nosumerpa" ninu "U3zydyenue
MOTJIOIIEHUS OeTa-4acTuIl
ATIOMUHHEM"

14

Pu3nYeCKUil NPAKTUKYM IO TEME
"Habmronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH IS ONPEAEIICHUS




[IOJIOXKEHHUA HEOSCHBIX O0OBLEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOro Moaylapus
U SApKue 3BE3bI" MIN
"Habmronenus B Teneckorn JIyHsl,
IUJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

O06001IeHrEe U cUCTEMaTU3 AU
3HaHUU. Poiib GU3HKH 1

14 aCTPOHOMHUHU B SKOHOMHYECKOH,

6 TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOH cdepax JAesaTeTbHOCTH
yejaoBeKa
O00011IeHIE U CUCTEMATU3AIUS

14 3HaHu#. Posib 1 MecTo pU3HKHU U

7 ACTPOHOMUU B COBPEMEHHOU
HAy4YHOU KapTHHE MUpa
O0o001IeHNEe U CHCTEMATH3ALIHS
3HaHuil. Pone ¢pusndeckoit Teopun
B (hopMHpOBaHUH MPEACTABICHHI O

14 (bu3nuecKoil KapTUHE MUpPaA, MECTO

8 (bu3NIecKoil KapTUHBI MHpPa B
o01iem psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIPEJICTABICHUI O TIPUPOJIE

14 O0001IeHe B CUCTEMATH3 AU

9 3Hanui nmo reme "Kunemartuka"

15 O0o0011IeHNE U CHCTEMATH3aLIHS

0 3HaHui 1Mo reme "Kunemaruka"




15 O0o0011IeHNE U CHCTEMATHU3aLIHS

1 3HaHui 1Mo teme "Jlunamuka"

15 O00011IeHrE U CHCTEMATHU3aLIHS

5 3HaHui 1mo reMe "CraTtuka
TBeporo Tena"

15 O0001IeHEe B CUCTEMATH3aIUs

3 3HaHWH# 110 TeMe ""3aKOHBI
COXPAaHEHHUs B MEXaHHKe"
O00011IeHIE U CUCTEMATU3AIUS

15 3HaHui# 1Mo TeMe "OCHOBEI

4 MOJIEKYJISIPHO-KUHETHUECKOMN
Teopun"

15 O00011IeHIE U CUCTEMATU3AIUS

5 3HaHui o teme "TepMoarHaMUKa.
TennoBrieManInHb!"
O06o001IeHe B CUCTEMaTH3 A

15 3HaHUU 10 TeMe "ArperaTHble

6 COCTOSIHHSI BEIIECTBA.
dazoBbleniepexoabl”

15 O06o001IeHe B CUCTEMaTH3 A

7 3HaHUH MO TeMe "DIEKTPUIECcKoe
moJjie"

15 O0o001IeHNEe U CHCTEMATH3ALIHS

8 3HaHuH 110 Teme "TlocToSTHHBIN
AIEKTPUYECKNN TOK"

15 O0o001IeHNE U CHCTEMATH3aLIHS

9 3HaHui 1Mo TeMe "Toku B

pasnuyYHbIX cpenax”




16

O0001IeHYE ¥ CUCTEMATU3 AU

3HaHUHU 110 TeMe "MarauTHoE I10JIe

16

16

16

PesepBHelit ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI II0 TEME
"JJIeKTpOMarHuTHasE UHyKIus"

PesepBHbIil ypok. O60011IeHIE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe
"Mexanunueckue kosiebanus"

PesepBHrlit ypok. O60011eH1E U

CUCTEeMaTH3allysl 3HAaHHUH 110 TeMe
"DneKTpOMarHUTHbIE KOJIeOaHus'

16

PesepBHeIil ypok. O000IICHHE 1
cHCTEMAaTH3alMs 3HAHUI 110 TEME
"MexaHHUYeCKHE U
3JIEKTPOMATrHUTHBIE BOJIHBI"

16

Pesepubiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"OnTuka"

16

16

16

PesepubIiil ypok. O6006111eHIE U
CUcCTeMaTui3anuda 3HAHUH 10 TEME
"OcnoBsl CTO"

PesepBHrlIit ypok. O600111eHNE 1
CUCTEeMaTH3allusl 3HAaHHUH 10 TeMe
"KopryckynsipHO-BOJTHOBOU
Jyau3m"

PesepBHrIit ypok. O6001IeHNHE 1
CUCTeMaTH3alusl 3HAaHUH 110 TeMe
"®u3uka aroma"




PesepBHelil ypok. O600ICHHE 1
16 CUCTEMATHU3AalNA 3HAHUH 10 TEME

9 "®du3nka aTOMHOTO si7pa U 1
3JIEMEHTAPHBIX YaCTHUII"
17 PezepBHblit ypok. O60011IeHNE 1
0 cHCTeMaTHu3alus 3HaHUH 10 TeMe 1
"DnemeHTh! acTpopuzuku"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®us3nka. Mexanuka, 10 knace/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienme»

» ®usuka. Komebanus u Bonnsl, 11 ximace/ Msakumes I'.51., CunasikoB A.3.,
OO611ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeienne

» Gusuka. MonekynsipHas puszuka. Tepmonunamuka, 10 kinace/ Msikuiies
I'.41., CunsikoB A.3., OO0IIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktinonepHoe obmectBo «M3narenscTBo «IIpocBemenne»

» ®usuka. Ontuka. KBanroBas pusuka, 11 kmace/ Msxumes I'.41., Cunsikos
A.3., O0111eCTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxknuonepHoe obiectBo «M3narensctBo «IIpocseiienne»

» duszuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKiimoHepHOe

obmectBo «M3aatenbcTBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

https://videouroki.net/?;



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/



