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€CTECTBEHHO-HAY4YHOI'0 Iukjia YBP Kynaxosckas COLL
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PABOYASA ITPOT'PAMMA

yueOHoro npeamera «®@u3uka. Yriay0JeHHbI YPOBEHb)

s ooygaromumxest 10 —11 kimaccos



HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTenbHOM mporpammsbl, peactaBieHHbIX B PI'OC COO, a Takxke
c yu€tom ¢enepanpHON paboueil mporpamMmbl BocmHuTaHWS u KoHuemmmn
npenofaBaHus yaeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX OpraHU3AIUIX
Poccuiickoii @eaepaniuu, peaiv3yomnX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

[Iporpamma no ¢gusuke onpenesnser 00s3arebHOe MPEAMETHOE COJIepKaHuE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUS TEM U Pa3/esioB
y4eOHOro mpenMera ¢ Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKA Y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0ydYaroluxcs.
[Iporpamma mo ¢usuke Ha€T NpEACTaBICHHE O LEIX, COJAEpKaHUHU, OOIIeH
cTparernu OOy4YeHUs, BOCHUTAHHS U Pa3BUTUSA OOYYAIOUIMXCA CpPEIACTBAMHU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yuenne kypca (u3uku yriyOoJIEHHOTO YpPOBHS IMO3BOJSIET pPEaTnu30BaTh
3a1auu MpoeCCHOHAIBHOW OPUEHTAIMH, HAIMIPABJIECHO HA CO3/IaHWE YCIOBHUH IS
MPOSIBIICHUS] CBOMX HWHTEIUIEKTyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
oOy4Jaronumcsi, KOTOpble HEOOXOAMMBI [JIsl TPOJOJDKEHUsS O00pa3oBaHUs B
OpraHu3aIusIX po¢heCCHOHAIBHOTO oOpa3oBaHUs o Pa3IMYHBIM
(UBUKOTEXHUYECKUM H MHKEHEPHBIM CHEITUATBHOCTSM.

B nporpamme no ¢usrke onpeaensitoTes INIaHUPyEeMbIe PE3YIbTaThl OCBOCHUS
Kypca (QU3MKM Ha YpOBHE CpeaHero ooOmero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHBIE, MpeIMETHbIC (Ha yIIyonEéHHOM YpOBHE).
HaydnomMeTtononoruueckoi OCHOBO# it pa3paboTku TpeOOBaHUMN K JTUYHOCTHBIM,
METANpeIMETHBIM M TPEAMETHBIM pE3yJbTaTaM OOYyYaloluXCsi, OCBOUBIIUX
nporpamMmy o (u3rKe Ha ypoBHE CpeIHEro o01ero o0pa3oBaHus Ha YIIIyOJIEHHOM
YpOBHE, SIBISIETCS] CHCTEMHO-IESTEIIbHOCTHBIN TIOIXO.

[Iporpamma o ¢pu3uKe BKIIOYACT:

MJIaHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha yTayOaEHHOM
YpPOBHE, B TOM YHCJIE MPEAMETHBIE Pe3yIbTaThI MO TOJaM 00yUYEeHUS; COACPKaHNE
yaeOHoro npeameta «duznka» mo rogam oOydeHus.

[Iporpamma 1o ¢u3nke HMEET TPUMEPHBIA XapakTep W MOXKET ObITh
MCIIOJIh30BaHA YUUTEIIMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTPaMM.

[IporpamMma 1o ¢u3HKe HE CKOBBIBAET TBOPUYECCKYIO MHUIIMATUBY yUUTEICH U
NPEIOCTaBISAET BO3MOXKHOCTH JJIs pealu3alliid  Pa3lIudHbIX METOIAUYECKUX
MOJXO/J0B K TMPEnoJaBaHUI0 (PU3UKU Ha yriayOJ€HHOM YpOBHE MPU YCIOBHUH
COXpaHEeHUs1 003aTeNbHOM YaCTH COACPKAHUS Kypca.



®dusuka Kak Hayka o HauOosiee OOIIMX 3aKOHaX HPUPOJIbI, BbICTyHas B
KayecTBE y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromeM mMupe. [IkonbHbIN Kypc PU3UKH — CUCTEMOO0Opa3yIoIuit
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DPU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszudeckold reorpadueir u actpoHomued. Vcmosb3oBaHME W aKTHBHOE
NpUMeHEeHHEe (U3MUYECKUX 3HAHUM OMpeNeiusio XapakTep U OypHOE pa3BUTHE
Pa3HOO0OpPa3HBIX TEXHOIOTHH B Chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
IOJyYEHUs] HOBBIX MaTEpUaAIOB C 3aJaHHbIMHU cBoWcTBamu. W3ydeHue ¢usuku
BHOCHUT OCHOBHOM BKJIaJl B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa
oOyuaronierocsi, B GOpMUPOBAHUE YMEHUN NPUMEHATh HAYYHBIA METOJI O3HAHUS
P BBINOJHEHUU UMHU YUE€OHBIX UCCIEAOBAHMIM.

B ocHOBY kypca ¢u3nku Ha ypoBHE CpeIHEro 0011ero oopa3oBaHMsl MOI0KEH
psAL UAEeH, KOTOPBIE MOYKHO PaCCMAaTpUBaTh KaK IIPUHLIUIIBI €0 [IOCTPOEHUS.

Hoesa uenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lesoB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoen zenepanuzayuu. B COOTBETCTBMHM ¢ HEW Matepuay Kypca (HHU3HUKHU
00beIMHEH BOKpYr (Qu3nueckux Teopuil. Bemymmm B Kypce sIBIseTCS
dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
noJie.

Hoea cymanumapuszayuu. EE peanuzanusi NpeanosiaracT HMCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIHaNa (U3UYECKOM HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHS
(bU3UKH ¢ pa3BUTUEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
1 DKOJIOTHYECKUMU MPOOIeMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc Gusuku yrinyOn€HHOTO YpOBHS
IIPEANOJIAraeT 3HaKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. IIpu 3TOM paccmarpuBarorcs Ha
yYpOBHE OOMIMX TMpPEACTaBICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBa, U
TE€XHOJIOTUH.

Hoea »3Ixkonocuzayuu peanusyercss MOCPEICTBOM BBEICHUS DJIEMEHTOB
coJiepKaHusl, MOCBAMIEHHBIX YKOJIOTHUECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C PA3BUTHUEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKIEHUS MpoOsieM
PalMOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHME coJiepKaHusl MPOrPaMMBbI 1O (U3UKE TOHKHO OBITH MOCTPOSHO Ha
MPUHITUTIAX CUCTEMHO-IEATeILHOCTHOTO Toxona. st dusuku peanusaius dTux
MIPUHITUTIOB 0a3UPYETCsl Ha UCIIOJIb30BAHUU CAMOCTOSITEIHHOTO YKCIIEPUMEHTA KaK



NOCTOSIHHO JieicTBytomero (akropa ydeOHoro mnpornecca. g yrimyOnéHHOTo
YPOBHS — 93TO CHUCTEMa CaMOCTOSTEIbHOTO YYEHHYECKOTO JKCIIEPUMEHTA,
BKJIIOUYAIONIETO (PPOHTAIBHBIE YUYEHUYECKHE OMbBITHI TpPU HM3YyYEHUU HOBOTO
Marepualia, 1abopatopHbie paboThl U PadbOTHI MpakTuKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crioco0a peannzaiuu GU3nuecKoro npakTukyma. B nepBom cirydae npakTuKym
npoBoauTcs b0 B koHIe 10 m 11 kmaccoB, nmu0O0 mociie IEPBOrO U BTOPOTO
MOJIYTOJIUH B KKIOM M3 3THX KJIAcCOB. BTopo# crocob — 310 mHTETparus padboT
MIPAaKTUKYMa B CUCTEMY JaOOpaTOpPHBIX pabOT, KOTOPbIE MPOBOASATCA B MPOLECCE
u3ydeHus: pazzuena (tembl). [Ipu 3ToM mon paboTamu MpakTHUKymMa MMOHUMAETCA
CaMOCTOSTENIbHOE  HCCIIEJOBAaHUE, KOTOPOE IMPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000MIEHHOTO BUAA 0€3 MOIIaroBOM HHCTPYKIIUH.

B mporpamme mno (¢u3MKke cUCTEMA YYEHHYECKOTO HSKCIEPHUMEHTA,
7a00paTOpHBIX padOT U MPaKTUKyMa IpeAcTaBlieHa €AMHBIM IepeuHeM. Buioop
TEMATUKU U1 3TUX BUAOB YYEHMUECKHUX NPAKTHUECKUX PAOOT OCYILECTBISAETCS
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOIECca UCXOAsl U3 OCOOCHHOCTEN MOYPOYHOTO
IJIAHUPOBAHMSI M OCHallleHUd KaOuHera ¢usuku. Ilpu sToM obOecneunBaeTcs
OBJIaJICHHE OOYYalOUIMMHUCS YMEHUSMU MPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH U TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bbonbiroe BHIMaHME yaeTsSETCS PEHICHUIO paCYETHRIX U KaYEeCTBEHHBIX 3aad.
[Ipu 3TOM AJ1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJ]a4 C SIBHO 3a/1aHHOM
Y HESBHO 33JJaHHOW (PM3NYECKON MOJEINbIO, MO3BOJISIOINE TPUMEHSTh U3yUYEHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszfena Kypca, TaKk U UHTErpupys
MPUMEHEHNE 3HAaHUW U3 Pa3HbIX pa3ienoB. /(s KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
SABJISIIOTCS.  3aJlaHUsl HAa OOBSICHEHUE/NPEICKa3aHue TMPOTeKaHUsd (PU3NIECKUX
SIBJICHUW M TIPOIIECCOB B OKPYXKAIOIICH XKWU3HU, TpeOyrolue BbIOOpa (pU3HMIeCKOn
MOJEIIU JUIsl CUTYalluu MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuHu ¢ TpeboBanusmMu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0ecreueHunto yueOHoro mpotecca Kypc Qu3nku yriayOoJaéHHOTO YpOBHS HA YPOBHE
cpeaHero ooémero o0pa3oBaHHsA AOKEH HM3y4daThCs B YCIOBHUSIX HPEIMETHOTO
kabuHera. B kabwHeTre (u3mKuM MODKHO OBITH HEOOXOAUMOE J1abO0paTOpPHOE
00opyoBaHuE [T BHITIOTHEHHSI YKA3aHHBIX B MPOTrpaMMe 10 (PU3HKE YICHUIECKUX
OMBITOB, TJAOOPATOPHBIX PabOT U PabOT MPAaKTHUKyMa, a TAaKXKE JIEMOHCTPAIMOHHOE
o0opy0BaHUE.

JleMOHCTpallMOHHOE  000pyAoBaHHE (opMHpyeTcs B COOTBETCTBUU C
NPUHLIUAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  00ecrmevyMBaeT IOCTaHOBKY
NEPEeUYNCIICHHBIX B TporpaMMe Mo (HU3MKe KIIOYEBBIX JAEMOHCTpAlUd IS



UCCJIEIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW UM  MPOIECCOB, OMIUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHM.

JlabopatopHoe 00OpyJIOBaHHE [JII YYEHUYECKHX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBACTCS B pacyére
OJIHOTO KOMIUJIEKTa Ha JByX oOywaromuxcs. TemaTuueckue KOMIUICKTHI
71a60paTOPHOTO OOOpPYAOBAHUS JIOJDKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMH TEISIMU U3Y4YeHUs (PU3MKH B 00IIEM OOpa3oBaHUU SIBIISIOTCS:
dbopMHpoBaHrE MHTEpECa U CTPEMJICHUS OOYYaIOIIUXCS K HAYYHOMY HU3YYEHUIO
MPUPOIbL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN; pa3BUTHE
MPEACTABICHUI O HAYYHOM METO/I€ MTO3HaHUs U (popMUpOBaHHE
UCCIIEIOBATEILCKOTO OTHOILIEHUSI K OKPYXAlOUIUM SIBICHUAM; (POPMHUpPOBAHUE

Hay4YHOTI'O0 MHUPOBO33PEHUS KAK PE3yJIbTaTa U3yYEHUsI OCHOB
CTpPOEHHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH; POPMUPOBAHNE YMEHUI

OOBSACHSTH SIBJICHUS C HCIIOJIb30BAHUEM (PU3NYECKHUX
3HAHWI U HAyYHBIX JOKA3aTeIbCTB; POPMUPOBAHUE MPEICTABICHUMN O POJIU PUIKUKU

JUTSL pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE IpeICTaBICHUM 0 BO3MOHBIX cdepax Oyayiein
npodeCCUOHAIBHOM  ESTETbHOCTH, CBSI3aHHBIX C (PU3MKOHM, MOATOTOBKA K
JajibHeNIIeMy 0Oy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTkeHne 3TUX Leled oOecreuynBaeTcsl pelieHHeM CIeAYIOIUX 3a1ad B
npolecce U3ydeHus Kypca (U3MKU Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHMUS:
MpUOOpETEHNUE CHUCTEMbl 3HAaHUKW 00 oO0HmWMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIIOYAs  MEXAaHHWKY,  MOJICKYJISApHYIO  (U3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (DM3HKY U DJIEMEHTHI acTpOhU3UKHU; POpMUPOBAHUE
YMEHUI MPUMEHSATh TEOPETUYECKHUE 3HAHUS I OOBACHEHUS (PU3NYECKUX SIBJICHUI
B IPHUPOAC W JJIA TPHUHATHS TPAKTUYCCKUX PEIICHUN B IOBCEIHCBHOW >KU3HU;
OCBOCHHE CIOCOOOB PEIICHUS PA3IUYHBIX 3a]a4d C SBHO 3aJJaHHOW (DH3MUECKOM
MOJIETIbIO, 3a/ay, IMOAPA3yMEBAIOUINX CaMOCTOSTENIbHOE CO3AaHHe (U3UUYECKOM
MOJIeNIM, AJEKBaTHOW YCJIOBHUSIM 3aJaud, B TOM YHCIE 3a/lad HHXXEHEPHOTO
XapakTepa; TOHUMaHUe (PU3NYECKUX OCHOB M MPUHLUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHHE METOJAMH CAMOCTOSTEIbHOTO INIAHUPOBAHUS U TPOBEICHHUS
¢u3nUecCKuX OKCIEPUMEHTOB, aHajdnW3a W HWHTEpHpeTanud  HHPOPMAIINH,
ONpENENIEHUs] JOCTOBEPHOCTH IMOJIyYEHHOTO PE3yJIbTara; CO3AaHUE YCIOBHU IS
Pa3BUTHS YMEHHM MPOEKTHO-UCCIIEI0OBATEIBCKOM,



TBOPYECKOM JI€ATENBHOCTH;
pa3BUTHE UHTEpEca K cepaM MpodhecCnOHATBHOM 1eATENbHOCTH, CBSI3aHHOM
¢ (PUBHKOIA.

B cootBerctBun ¢ tpebdoBaHusamMu PI'OC COO yrayOn€HHBIM ypOBEHb
u3ydyeHuss yuyeOHoro mnpeamera «®dusnka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl BBIOMpAeTCS OOYyYarOIIMMHUCA, IUIAHUPYIOIIUMU IPOJOJIKEHHE
o0pa30BaHMsl 1O CHEIHATBFHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

Ha uzyuenune pusuku (yrayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETOo
obpazoBaHus oTBoaAUTCs 272 yacoB: B 10 kiacce — 136 yacoB (4 4acoB B HEJENIO),
B 11 kmacce — 136 yacoB (4 4acoB B HEJICIIIO).

[Ipenyaraempiii B mnporpamMme 1o (U3MKE IEpedYeHb JA0OPATOPHBIX U
MPAaKTUYECKUX pa0OT SBISETCS PEKOMEHJOBAHHBIM, YYUTEIb JEJNAeT BbHIOOP
OpOBEACHUS J1a0OpaTOPHBIX PAOOT U OMBITOB C YYETOM HWHAUBUAYAJIbHBIX
0COOEHHOCTEHN 00yUYaroImMXCA.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znes 1. Hayunblii MeTO] NO3HAHNSI IPUPOIBI.

®duszuka — pyHAaMeHTalIbHAs HayKa O npupoje. HayuHbiit MeToa mo3HaHus U
METO/IbI UCCIIeNOBAaHUS GU3NUYECKUX SBJICHUH.

DKCHEpUMEHT M TEOpHsl B Mpouecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Cnocobbl u3MepeHus: (U3NYECKUX BEIWYUH (aHAJIOTOBbIE W IU(GPOBBIC
M3MEPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  WM3MepeHH  QU3WYECKUX  BeIUMYMH  (a0COJIIOTHAs |
OTHOCHUTENbHA).

MonennpoBanue (pU3NUECKUX SBJICHUI U MpoLeccoB (MaTepuanbHas TOYKA,
a0COJIFOTHO TBEPJI0E TEJI0, UJIeANIbHAS KUJKOCTh, U€aTbHbIN ra3, TOUCUHbIN 3apsi).
I'mnore3a. ®U3MYECKU 3aKO0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAS] TEOPHS.

Pons u Mecro ¢usuku B (HOPMUPOBAHMHM COBPEMEHHOW HAYYHON KapTUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

W3mepenne cuibl TOKa U HAaPSDKEHMS B LIEMN OCTOSIHHOTO TOKA TP TOMOILA
aHAJIOrOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HU(ppoBoW JadbopaTopuel o ¢usuke. [Ipumeps n3MepeHus
(pu3nYeCcCKuX BETUYHMH TP MOMOIIY KOMIBIOTEPHBIX JaTUUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe BrxeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS.

Cucrema oTcuéra.
[Ipsimast u oOpaTHas 3a1a4d MEXaHHKHU.

Paanyc-BekTop MarepuasbHOM TOYKHM, €ro MPOCKUUH Ha OCU CHCTEMBI
KoopauHar. Tpaexkropus.

[lepemenienne, cKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTh) H
YCKOPEHUE MATEPUAJIBbHOW TOYKHM, MX MPOEKUMH HA OCH CHCTEMBI KOOPAMHAT.
CroxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSMOJIMHENHOE IBHKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUAIIBHOW TOYKU OT BPEMEHHU U UX
rpaduKy.



CBoOosHOe maneHue. YCKOpEHHE CBOOOJHOTO MajeHus. J[BHkeHue Tena,
OpOIIEHHOTO TMOJ YIJIOM K TOPHU30HTY. 3aBUCHUMOCTb KOOPJIMHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaIbHONW TOYKU OT BPEMEHH U UX TpaduKu.

KpuBonunennoe  nBwxeHue. JIBykeHWe  MaTepualbHOM  TOYKM IO
OKPYXKHOCTH. YTJOBas M JIMHEWHas ckopocTh. llepron m yvacrora oOpalieHwus.
LlenTpocTpeMutenbHoe (HOpMaIbHOE), KacaTelbHOE (TAaHTCHIIMAIBHOE) U TIOJIHOE
YCKOPEHUE MAaTEPUAIBHON TOUKH.

TexHu4yeckue yCTpoMCTBa U TEXHOJOTUYECKUE IPOLECCHI: CITUIOMETP,
IBW)KEHUE CHApSAoOB, IEMHbIE,  IIeCTepEHYAThIE U pEMEHHBIE
nepenayu, CKOpOCTHBIC TU(PTHI.

Jlemoncmpayuu.

Mopnenb cucTeMbl OTCYETA, WILTIOCTPALS KMHEMATHYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

CrnocoOnl HcclieIOBaHUs BIKCHUH.

Nnmoctpanus npeaenbHOro nepexoia U n3MepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

ITazenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOMIEHHOrO MOJ YIJIOM K TOPH30HTY U
TOPHA30HTANIBHO.

Hanpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPACKTOPUM, CKOPOCTEH JBUAKEHUS OJHOTO U TOTO K€ Teja
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3ydyeHnne HEPAaBHOMEPHOTO ABHKEHMS C LIENBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

N3mepeHne yCKOpeHHs NPU NPSAMOJIMHEWHOM PaBHOYCKOPEHHOM JIBHKCHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3smepenue YCKOPEHUSA CBOOOTHOTO aJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue 1U(PpoBOIi TabopaTopun).

W3ydyeHnne  nBWXKEHUS Tea, OPOIIEHHOTO TOPU30HTAJIBHO.
IIpoBepka runmoTessl 0 NPSAMON MPONMOPLIMOHATIBHONW 3aBUCUMOCTH MEXKIY
JNAJIBHOCTBIO TIOJIETA U HAYAIBHOW CKOPOCTBIO TEJIA.

N3ydenne IBMKEHUS Tena MO OKPYKHOCTH C TMOCTOSHHOM IO MOJIYIIO
CKOPOCTBIO.



WccnegoBanue 3aBUCUMOCTH TTEpHOJIa 00paleHUs KOHUYECKOTO MasgTHUKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuka.

IlepBbii 3akoH Hprorona. MHeprumanbHble cucteMbl OTcuéra. [IpwHIMIT
otHocuTenbHOCTH ["anmunes. HenHepuuaneHble cucTeMbl OTCYETa (OmpeneieHue,
IPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tpertuit 3axkoH HproTOHA U151 MaTepUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSI. OKBUBAJECHTHOCTh TPABUTALIMOHHOW U
WHEPTHOU MacCBhlI.

Cuna TspKecT. 3aBUCMMOCTh YCKOPEHHSI CBOOOIHOTO TaICHHsI OT BHICOTHI HaJl
MMOBEPXHOCTHIO TUIAHETHI M OT reorpauyecKoi MUpOoThl. JBrkeHnEe HEOECHBIX Tel
U X CIlyTHUKOB. 3akoHbI Keriepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tenma, aBmxkymerocss ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Ciiia Tp€HHS CKOJIBKEHUS U CHIIA TPEHUS MTOKOSL.
Koadpunment tpenns. Cusa COnpoTUBIICHUS MPU JBHKEHUU TeJla B KUJIKOCTU UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOIO IBUYKECHUSI.

Hasnenue. ['mapocrarndeckoe nasiaenue. Cuiia Apxumena.

TexHU4ecKkne YCTPOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: IMOJIIUIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

HaOnronenue nBM>XEHUS Tel B MHEPIUAIBHBIX U HEMHEPLIHAIBHBIX CUCTEMAX
OTCYETA.

[IpuHIMIT OTHOCUTEBLHOCTH.

Kauenne nByx HOWIMHAPOB WM IIApOB Pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHUEM OTHOCUTEJIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJICUCTBYIOLIEN MTPUIIOKEHHBIX K TEJTY CUJI C TPOU3BEICHUEM
MACCHI T€JIa HAa €70 YCKOPEHUE B UHEPLUHUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B pE3yJIbTATE B3aUMOJICHCTBUS TEIL.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U AJACHUM.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMUKym.



N3mepenne paBHOACHCTBYIONICH CUJI MPU JBUKEHUU OpycKa MO HAKIOHHOU
MJIOCKOCTH.

[IpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHHU ABMKEHHUS Opycka IIo
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSIHHUE OT €ro MaccChl.

Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenne NBUKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKkuii OJIOK.

N3mepenne xodduiimeHTa TPEHUS MO BEIWYHWHE YTIOBOTO KO3 (HUIIMECHTA
3aBucUMocTd Frp(N).

Uccnenosanue ABMKEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 PUIIEHTOM TpEHUSI.

N3ydenune nBMKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTymarenbHoe W BpamiaTeabHOE JBUKEHUE
TBEPAOro Tesa. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpaleHud. [lnedo cubl.
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Temy. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeA.

VYcroitunBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHMYECKHME MPOLECCHL: KPOHIITENH,
CTPOUTENBHBIN KpaH, pelI€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HUccnegoBanue ycinoBuil paBHOBECUSI TBEPIAOrO TENa, HMMEIOIIETO OCh
BpAILLECHHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUIT YIPYTOCTH.

N3ydenne ycTOM4nBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONIOPBI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

Nmnynbee MaTepralibHON TOYKH, CUCTEMBI MAaTEpUANIBHBIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

NMmyiibe CUIIbl 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MoMeHT uMIilynbca MarepuagbHOW TOYKU. IIpencraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJIAX.



PabGora cunpl Ha MajaoM M Ha KOHEYHOM mnepemenieHuu. ['paduueckoe
IpeICTaBICHNUE PA0OTHI CUIIBI.

MoOUIHOCTE CUJIBI.

Kunetnueckass sHeprus marepuaibHOMl TOuykd. Teopema 00 HW3MEHEHHH
KMHETUYECKOW SJHEPTUN MATEPUAIBHOU TOYKH.

IloTeHnmanbHble W HENOTEHUMaNbHbIe Ccuibl. [loTeHnmanpHas >HEPrus.
[loreHunanbHas 3Heprus ynpyro aedopMUPOBAHHOHN NpykuHbl. [loTeHnnanbHas
SHEPrus TeJla B ONHOPOJAHOM IPaBUTALIMOHHOM ItoJie. [loTeHnnanbHas 3Heprus tena
B TPaBUTALMOHHOM IIOJIE OJHOPOJHOrO IIapa (BHYTpM M BHE Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThs KOcMHUUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3BMEHEHUEM MEXAHUYECKOW SHEPTHU
CHUCTEMBI TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTHH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHymM I UACANbHOM KUAKOCTH KaK CIEACTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTUH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KONEP, IPYKUHHBIN MUCTOJIET, TMPOCKOI, (PUTYPHOE KaTaHUE HAa KOHbKAX.

Jlemoncmpayuu.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3mepeHne MOIIHOCTY CHUJIBI.

W3mMeHeHue sHepruu Tena Mpu COBEPILIEHUN PabOThI.

B3anmHble npeBpalieHUss KUHETUYECKOM W NOTEHIMAJIbHOM JHEPTUM IpHU
JNEUCTBUU Ha TEJIO CUJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Npu CBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne nmnyiibca Tena o TOpMO3HOMY ITYTH.

W3mepenue cuitbl TATH, CKOPOCTH MOJIENHU JIEKTPOMOOMIIS ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

Hccnenoanne coXxpaHeHHs] UMITYJIbCa ITPU YIIPYTOM B3aUMOJECHCTBUH.

N3MepeHne KHHETUYECKOM SHEPTUH TEJIA [0 TOPMO3HOMY MYTH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMATBLHOM SHEPTUH MPY>KUHBI ¢ PAOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CUJIbI TPEHUS MPU JBUKEHUU Teja MO HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MousiekyisipHas pu3MKa 4 TEPMOAMHAMHKA.



Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OcCHOBHBIE MOJOXEHUA MOJEKyIsipHO-kKuHeTHueckod Teopun (MKT), ux
onbITHOE 00ocHOBaHue. uddy3us. bpoyHoBckoe aBuxkeHne. XapakTep JTBHKECHUS
Y B3aMMOJICHCTBUSI YaCTHI] BewlecTBa. Moneinn CTpOEHHUs Ta3oB, KUJIKOCTEH M
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3THX MoJeneil. Macca u
pa3mepsbl MoJieky (atomoB). KonuuectBo BemiectBa. [loctosinnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkama
temneparyp Llenbcus.

Mopenp uaeanbHOTO ra3a B MOJEKYIAPHO-KUHETUYECKONM TEOPHUM: YACTUILIBI
rasza JIBHXKYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYIOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AoGcomtoTHas
Temriepatypa (mwkana temneparyp KenbBuna). 3akon [lansTona. M3ompouecchl B
UJeaNbHOM Ta3e C T[OCTOSHHBIM KOJHMYECTBOM BellecTBa. ['paduueckoe
IpeCTaBICHNE N30IPOLECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBIIEHHEM M CpeJHEHd  KHHETUYECKOM  DHEprueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBMJKEHHSI MOJIEKYJ HACAIBHOIO Ta3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COTIOTHOW TEMIIEPATYPbI TEPMOJIUHAMUYECKON CUCTEMBI CO CpEIHEMH
KMHETUYECKOU DHEPrUueH MOCTYNaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHII.

TexHuueckne YCTpPOWCTBA M TEXHOJOTHYECKHE TPOILECCHI: TEPMOMETD,
OapoMeTp, MoTyYeHuEe HaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABHKCHHS.

Buneoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbita lTepHa.

[IputsxeHne MONIEKYIIL.

Mopenu KpuCTaIINYECKUX PEIETOK.

HabGnronenue u rcciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.
Uccnenoanne mnpomecca YyCTAaHOBJIEHUS TEIJIOBOTO pPAaBHOBECHUS] IMpHU

TEIUI000MEHE MEXLy TOpsYeil U XOJI0IHOM BOJOM.

N3yuyeHne H30TEPMHUUYECKOrO0 Impolecca (PEeKOMEHIOBAHO HCHOJIb30BAHKE
udpoBoii 1abopatopun).

N3yuenue nzoxopHoro npouecca. Mzyuenue

n300apHOTO MpoIiecca.



IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM s
TEPMOJMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHYTpeHHUE napameTpsl. [lapameTpbl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEJIHUE 3HAUEHHUS BEJIMYHNH, OMUCHIBAOIINX €€
COCTOSIHUE Ha MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauao TepMomuHamuikyd. (CaMOINpPOU3BOJIBHAS — pelakcaius
TEPMOANHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wuaeasbHOrO ra3a B TEPMOJAMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaXKEHHUE JJIs BHYTPEHHEW SHEPIUU.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HHU3Kash KOHLUEHTPALHs YaCTHILl, BHICOKHE
TeMIiepaTypbl. BeipaxkeHue [uisi BHyTPEHHEW SHEPTHH OJHOATOMHOIO HJI€aJIbHOTO
rasa.

KBazucrarnueckue 1 HECTaTUYECKHUE MTPOLIECCHI.

DOneMeHTapHasi paboTa B TepMoMHaMuKe. Beruuciaenue paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

Teronepenaua  kak  crmoco0  M3MEHEHHUS  BHYTPEHHEW  SHEpruu
TEPMOJIMHAMMYECKOW  CHUCTeMBbl 0e3  coBepuieHHs paboTel. KoHBeknus,
TEIJIONPOBOHOCTD, U3IIyYEHHUE.

KomnuectBo Temmorel. TemnoémMkocTe Tenma. YaenpHas W MOJIApHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHHME Maiiepa. YIenpHas TEIUIoTa CrOpaHus
ToruiiBa. Pacu€r komMuecTBa TEIIOTHI MNpu Teruonepeaade. llonstue 00
aauabaTHOM IIpoIiecce.

[IepBb1it 3aKkOH TepMOAMHAMUKU. BHYTpeHHss1 3HEprusa. KoimuecTBo TemnoTsl
n paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEH SHEPruu TEPMOJAMHAMHYECKOU
CUCTEMBL.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHME TEPMOAUHAMUYECKON CHCTEMBI MMPOXOJMUT €IMHCTBEHHAs
aguabarta. AGCONIOTHAs TeMIIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH 711 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO
nepeaarh TeIIOTy OT 00JIee XOJIOAHOTO Tejla K OoJiee HarpeTomMy 0e3 KOMITCHCAIHH
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJIOTUYECKUE aCHEKThl MCIOJIb30BaHUS TEIUIOBBIX JBUTaTeneil. TermioBoe
3arpsA3HEHHUE OKPYXKAIOIEH CPEIbI.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOILECCHI: XOJIOIUIIBHUK,
KOHJUIIMOHEp, AU3ENbHBIM W KapOIOpaTOpHBIM JBUTaTENM, MapoBas TypOuHa,



IIOJIy4€HUE CBEPXHU3KUX TEMIEpaATyp, YTWIM3ALUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3alKMsd OMOOPTraHUYECKOTO TOILIIMBA JIs
BBIPAOOTKH «TEIIIOBOM» M DJIEKTPOIHEPTHUH.

Jlemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuuyeckoM paclIupeHUN.
Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TETNIOEMKOCTEHN BEILIECTB.

CniocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annadbaTHOTO Ipoliecca.

KoMIbroTepHbIE MOIEN TEIIOBBIX JIBUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

N3mepenne yaenpHON TEIITOEMKOCTH.

HccenenoBanue nponecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTo mpoiiecca.

M3yyeHne B3aMMOCBSI3M SHEPIHUH MEKMOJEKYJSIPHOTO B3aUMOJEUCTBUS H
TEMIIEpaTypbl KUIIEHUS KUAKOCTEM.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHAeHcalus. MicnapeHue u kunenue. Y iesnbHasi Teriora
apooOpa3zoBaHUsI.

Hacpliiennsie u HEHACBHILLIEHHbIE  TapHI. KauecTBennas
3aBUCUMOCTH TUIOTHOCTH U JIABJICHUSI HACKHIIIICHHOTO Mapa OT TeMIIepaTypbl, UX
HE3aBUCUMOCTH OT 00BEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTypPhl
KUIEHUS OT AABJICHUS B )KUIKOCTH.

BraxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIAKHOCTD.

Teépnoe Teno. Kpucrammmueckre u aMmopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayuioB. [lnaBneHue W KpucTauM3auus. YAenbHas TEIJIOTa IUIABJICHMUS.
CyO6numarusi.

Hedbopmanuu tBEpAOTO Tena. Pactskenue u cxarue. Cansur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TeroBoe pacimiupeHue XKUAKOCTEW M TBEPABIX Tell, OOBEMHOE U JIMHEHHOE
pacuipenrie. AHTAapMOHM3M TEIUIOBBIX KOJeOaHWN YaCTUIl BEIIECTBA KaK MIPUIMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B (ha30BbIX MEPEX0IaX.

YpaBHeHuUE TEII0BOTO OajaHca.

[ToBepxHocTHOE HaTspkeHUE. KodapuiMeHT MOBEpXHOCTHOTO HATSHKCHUS.
Kanmapasie sBinenus. Jlapienue noj UCKPUBIEHHON NOBEPXHOCTHIO KUJIKOCTH.
®opwmyna Jlannaca.



TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI:  KHUJIKUE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacmrpeHue.

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue. Kurnienue npu noHM>XEHHOM TABJICHHH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnBbITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBieHus.

Mopenu HEHbIOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U MIABIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsl nedopmanmii.

Habnronenune mansix nedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3y4deHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTE.

N3MepeHne yaenpbHOM TEMI0ThI MJIABJICHHUS JIbJA.

N3ydenune CBOMCTB HACBIIEHHBIX MTApPOB.

N3mepenne aOCOMIOTHOW BJIAKHOCTH BO3AyXa M OIEHKA MAaccChl MapoB B
MOMEUIEHUHU.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

Nsmepenune monyns FOunra.

HccnegoBanue 3aBUCUMOCTH  JAepopMaldd  PEe3WHOBOTO oOpasua oT
IIPUIIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JiaekTpoauHAMMKA.

Tema 1. Inekmpuueckoe noJe.

DJIeKTpU3almsi Tell W €€ MPOSIBICHUS. DJIEKTpUUeCKuil 3apsia. JBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBOAHWKH, [UAJIEKTPUKA U TOIYHNPOBOIHUKHU.
DJieMEeHTapHBIN AIEKTPUUECKUI 3aps/l. 3aKOH COXPaHEHUs JIEKTPUUECKOTO 3aps/ia.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKUE 3aPSIbI.

Hanpsixénnocts  anextpudeckoro mons. [lpoOubii  3apsia.  Jlunuwm
HaIpPsHKEHHOCTH JIEKTPUIECKOTO MoJst. OQHOPOIHOE ANEKTPUYECKOE TOJIE.

[ToTeHIUAIBHOCTD 3JIEKTPOCTATUYECKOrO MoJis. Pa3HOCTH MOTEHLHMANIOB U
HanpspkeHue. [loTeHiumanbHas SHEprus 3apsifga B JJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkrpocrarndeckoro nossi. Ces3b HANPSHKEHHOCTH MOJIL U PA3HOCTH



NOTEHIIMAIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJIHOIO, TakK H
HEOJIHOPOJTHOTO).

[TpuHIMTO Cynepno3uun SAEKTPUUECKUX TOJICH.

ITone Ttoueunoro 3apsina. Ilone paBHOMepHO 3apsikeHHOM cdepsl. [loie
PAaBHOMEPHO 3apsKEHHOro 1Mo o0bEémy mmiapa. [lone paBHOMEPHO 3apsyKEHHOM
OeCKOHEUHOM IITOCKOCTH. KapTuHbl JIHUHMA HAOpsSHKEHHOCTH JTUX TOJEH U
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3aPsA0B.

JIMBAEeKTpUKHI B AIEKTPOCTATUYECKOM noJIe. Jlusnektpruyeckas
IPOHUIIAEMOCTD BEIIECTBA.

KongeHcaTop. DIIEKTpOEMKOCTh KOHJIEHCATOPA. DJINEKTPOEMKOCTH INIOCKOIO
KOHJIEHCATOPA.

[TapannensHOE coenuHeHne KOHAEHCATOPOB. [locnenoBarensHOE coenMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

JIBr>KeHHE 3apsXKEHHOW YaCTUIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHnyeckne yCTpoMCTBAa U TEXHOJIOTHYECKUE MMPOLECCHI: AIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTATUUECKAS 3aIMTA, 3236 MJICHHE JIEKTPOIPUOOPOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIIEKTPUUYECKOM MOJIE.

DJIeKTpOoCTaTUYECKast 3alUTa.

Y CTpOWCTBO 1 IEUCTBUE KOHIEHCATOPA MTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIAau
MIJIACTUH, PACCTOSIHUSI MEXKIY HUMU U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEeHCaTopa.

3apsiaKa U pa3psziKa KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

OneHka cuJl B3auMOJEHCTBUS 3apSKEHHBIX TEIT.

HaGnronenue npeBpaiieHust SJHEPTruu 3apsHKEHHOTO KOHIEHCATOPa B DHEPTHUIO
W3JIy4YCHUS CBETOAMOMA.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.



Pacnpenenenne pa3HOCTH MOTEHIUAJIOB (HanmpspKEeHUsT ) npu
NOCJIEN0BATENBHOM COEIMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOsIHHBIN TOK.

YcnoBus CynieCTBOBaHUSL ITOCTOSTHHOTO AJIEKTPUUYECKOTO TOKa. McTouHukm
toka. Hanpsokenue U u D1C é.

3akoH Oma /1151 yyacTKa LIEeTH.

DIEKTPUYECKOE COMPOTUBIECHUE. 3aBUCUMOCTh COITPOTUBIIEHUS OJHOPOJAHOIO
OPOBOJHMKA OT €ro [JWHbI W IUIOIIAJHM IIONEPEYHOTO CEUYECHUS. Y AECIbHOE
COIIPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COETMHEHUE TIPOBOTHUKOB.
Pacuér pazBeTBn€HHBIX dekTpuueckux 1enei. [IpaBuia Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOUIHOCTh 3JEKTPUYECKOTO TOKa. TeroBas MOIIHOCTh, BbIAENsiEMas Ha
pe3ucrope.

OJIC 1 BHyTpEHHEE CONPOTUBIICHUE UCTOYHHKA TOKA. 3aKOH OMa 715 MOJTHOU
(3aMKHYTOM) 2JIEKTpUYECKOM 11ernu. MOITHOCTh HCTOYHUKA TOKA.
KopoTtkoe 3aMbikanue.

KonneHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHudeckne YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUYETUUK IIEKTPUUECKON SJHEPTUU.

Jlemoncmpayuu.

W3mepenne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa OT HAIPSDKEHUS JUIS PE3HUCTOpA,
JaMITbl HAKAJIMBAHUA U CBETOAMO/IA.

3aBUCUMOCTh COIPOTHUBIICHUS] LMJIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

HccenegoBaHue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTUBIIEHUS MIPU TOCTOSIHHOM
HaANPSHDKCHUH.

[Ipsamoe nzmepenue IC. KopoTkoe 3aMbIKaHUE rajJbBaHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUSI.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJIC GaTapeil.

HccenenoBanue pa3HOCTH MOTEHIUATIOB MEKY MMOJ0CAMH HCTOYHUKA TOKA OT
CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.
HccnenoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.



N3mepenne yaenpHOro COnpoTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSHKEHUS IS JIAMIIbI
HaKaJINBaHUSI.

VYBenuueHue npeesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYyTPEHHETO CONMPOTUBICHUS UICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ[C rajibBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIUMATIOB MEKY MMOJOCAMH HCTOYHUKA TOKA OT
CWJIBI TOKA B LIEIIH.

Hccnenoanne 3aBUCUMOCTH MOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DOnekTpuyeckas MPOBOJUMOCTh  PA3JIMYHBIX  BEUIECTB.  DIJIEKTPOHHAs
MIPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTb CONPOTUBIIEHUS METAJUIOB OT
TemriepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOTHUKH. CoOcTBeHHas U npUMecHas IPOBOJUMOCTh
oJynpoBoJHUKOB. CBoiicTBa p—N-niepexonaa. [loaynpoBoIHUKOBBIE TPUOOPHI.

DONEKTPUYECKUA TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs ITUCCOLUALMS.
OnekTponus. 3akoHsl Dapajes A 3IEKTPOIU3A.

DIJIEKTpUUECKHI TOK B razax. CamMOCTOSITENIbHBII M HECAMOCTOSATEIbHBIN
paspsa. Pazmuunble TUIIBI CaMOCTOSTENBHOTO pa3psana. Monxus. [lnasma.

TexHHuecKre yCTpONCTBA M NPAKTUYECKOE NPUMEHEHUWE: razopaspsiaHble
JAMIIbI, AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYNPOBOJIHUKOBBIE MPHUOOPHI: AHO/,
TpaH3ucTOp, (POTOAUOM, CBETOMNO/, TAIbBAaHUKA, paMHUPOBAHUE MEU, BBIIJIABKA
AIFOMUHUSA, SJIEKTPOHHASE MUKPOCKOTIIHS.

Jlemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsl 1ekTpoausa Papanes.

HckpoBoii pa3psaa U MpOBOAUMOCTS BO3/1yXa.

CpaBHeHMEe MPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOTHUKOB.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

Habmronenue ammekTpoimsa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.



WccnegoBanne  3aBUCHMOCTH  CONPOTHBIICHHS  TEPMOpPE3UCTOpa  OT
TeMIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

DU3NYeCKUI NPAKTUKYM.

Cnioco6bl n3MepeHust GU3NUecKuX BETMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIFOTHBIC U OTHOCHUTEBHBIC IMOTPEITHOCTH U3MEPEHUN (U3MUECKUX BEIWYUH.
OneHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUW, HCCIECNOBAHWUUA  3aBUCUMOCTEU
(Gu3MUecKMX BEIUYHMH, MPOBEpKa MPEMIOKEHHBIX TUNoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazdenax  «YUYEHUYECKUH  IKCIEPUMEHT,
7a00paTopHbIE PaObOTHI, TPAKTUKYM).

MexnpeaMeTHbIEe CBSI3H.

Nzyuenne xkypca ¢puszuku yriryoia€éHHoro ypoBHs B 10 kiacce oCyiecTBIsIeTCs
C YYETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBA3EH C KypcamMH MAaTEMaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYUHO20
NO3HaHUA: SIBJICHUE, HAy4dHBIN (aKkT, TUnoTe3a, (u3NUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJENb, WU3MEPEHHE,
MOTPENIHOCTH U3MEPEHU, U3MEPUTEbHBIE PUOOPHI, IU(PPOBast TabopaTopHs.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHMM. JluHeitHas QyHKIUA,
napabona, runepoosia, ux rpaduku u coiictBa. TpuroHoMerpudyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIINU HA OCH KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

buonozusa: Mexanudeckoe ABMKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOIIEW Cpelpbl,
yTUIu3aus OHOOPraHUYECKOrO0 TOIUIMBA JJii  BBIPAOOTKU  «TEIJIOBOM» U
AIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KAIMMIIISIPHBIE SIBIICHUSI B IPUPOJIE,
AJIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILlECTBA, MOJISIPHAsi Macca, MOJydYeHHEe HAHOMAaTEpHUasoB, TEIUIOBbIE CBONCTBA
TBEPJIBIX TEJ, )KUJIKOCTEH W Ta3oB, KUJIKUE KPUCTAJUIbI, SJIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJICKTPOJIUTHYECKAs  JUCCOLMAIUS, TajlbBaHMKA, DJCKTPOHHAS
MHKPOCKOIHS.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozua: nipeoOpa3oBaHUE JIBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M OSKHJIKOrO TpPEHUS B TEXHUKE, CTaTUYECKUE KOHCTPYKIIUU



(KpOHILITEHH, pemeTyarble KOHCTPYKIHUH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHMS
MEXaHUKU B TEXHHUKE (THPOCKOI, BOAOMET U JPYyrue), JBUraTeilb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHK, KOHIUITHOHED, TEXHOJIOTUN
MOJIYYEHHUS] COBPEMEHHBIX MaTepHajioB, B TOM 4YHCJIE€ HAHOMATEepUANIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opa3psAHbIC JaMIIbl, TOJIYIPOBOJHUKOBBIEC TPUOOPHI, TaIbBAHHUKA.

11 KITACC

Pa3znen 4. DiaekTpoauHaMHKa.
Tema 4. Maznummnoe none.
B3aumoneiicTBUe MOCTOSHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM.

MarnutHoe mnoJsie. BekTtop MarHuTHOM UWHAYKOWU. [IpuHIUND cynepno3unuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHH.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Dpcresa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBJIeHUE U MOAYJIb. JIBUKEHUE 3apsyKEHHON YaCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pa6ota cunbl Jlopeniia.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rnapa- U J1MaMarHeTUKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE TPOLECCHI: IMPUMEHEHNE
MOCTOSIHHBIX MATHUTOB, 3JICKTPOMATrHUTOB, TECTEP-MYIBTUMETP, SJIEKTPOABUTATEIIb
Sxo0u, yCKOPUTEH JI€MEHTAPHBIX YACTHIL.

Jlemoncmpayuu.

Kaptuna  5gMHMM  WMHOYKOMM ~ MAarHUTHOTO  MOJISI  MOJIOCOBOTO U
MOAKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KapTuHa nrHuiA MarHuTHOM MHIYKIIMY MOJIS JNIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

HaGnronenue aBm>XeHUs My4ykKa 3J€KTPOHOB B MArHUTHOM TTOJIE.

[TpuHUMn NEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTORIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyMm.

HccnegoBanre MarHuTHOTO MOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.



Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Ornpenenenrne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBneHnE 3IIEKTPOMArHUTHOW UHAYKIMHA. [I0TOK BEKTOpa MarHUTHOM
uHaykunu. 3/1C nHaykimu. 3aK0H 31€KTPOMarHuTHOM HHAyKIuu Papazest.
Buxpesoe anexrpuyeckoe mnoiie. Toku Oyko.

OJIC wHAyKUMH B TPOBOJHHUKE, IBHKYLIEMCS B OJHOPOAHOM MAarHUTHOM
ToJIe.

IIpaBuino Jlenna.

NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH B LIEMU MTOCTOSIHHOTO TOKA.
Asnenne camonHaykuuu. IJ1C caMOMHAYKIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTPONCTBA U TEXHOJOTMYECKHE MPOLECCHl: WHIYKIIMOHHAsS
1€Yb, COJICHOU], 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUU B MATHUTHOM I10JI€
3eMIIN.

Jemoncmpayuu.

HaOnronenue siBieHUst 3JIEKTPOMarHUTHOM MHAYKIIAU.

Uccnenoanne 3aBucumoctd I/IC MHOYKIMH OT CKOPOCTH W3MEHEHUS
MarHuTHOTrO MOTOKA.

[Ipasuio Jlenua.

[Tajenrie MarauTa B aIFOMUHUEBOM (MEIHOMN) TpyOe.

SBneHne cCaMOMHAYKITUH.

Uccnenosanne 3aBucumoct J/C caMOMHAYKIHHA OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHre MHIYKIIMU BUXPEBOIO MATHUTHOTO TIOJIS.

UccnenoBanue siBICHUS] CAMOUHIYKIIUH.

COopka Mo1enu JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnes S. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHas cuctema. CBoOOIHEIE KOIeOaHUS.

I"apmonnyeckue kosiebanusi. KuHemaTtuueckoe M AMHAMUYECKOE OMHCAHHE.
DHEpPreTUYecKoe OMUCaHHUE (3aKOH COXpaHEHHUs] MEXaHM4YeCKoil sHepruu). BriBoa



JUHAMMUYECKOTO ONMMCAHUS FapMOHUYECKUX KOJEOaHUN U3 UX DHEPreTHUYECKOTo U
KMHEMaTHU4ECKOT'O ONMCAHHUS.

Ammuntyaa u ¢aza xonebanuil. CBsi3p aMIUIUTYIbI KOJEOaHUN HCXOIHOM
BEJIMYMHBI C aMILTUTYIaMH KOJIEOaHUI €€ CKOPOCTU U YCKOPEHHUS.

Ilepuon u wyactota kosieOanmil. [lepmoa Mayibix CBOOOJHBIX KOJIEOaHUM
MaTeMaTHYeCcKoro MasTHUKa. [lepuos CBOOOIHBIX KOJIEOAHUM MPYXUHHOTO
MasITHHKA.

[TonsiTHe 0 3aTyxaromux KonedaHuax. BeiHykaeHHble kosiebanus. Pe3onaHc.
Pe3onanchas kpuBas. BivsiHue 3aTyxaHus Ha BUJl PE30HAHCHOW KPHUBOM.
ABTOKONICOaHUS.

TexHHYecKre yCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCH: METPOHOM, YacChl,
KayeJln, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeaTbHOTO ABUKEHUS.

HaGnronenue He3aBUCUMOCTH MEpUOJia MajbIX KOJeOaHU rpy3a Ha HUTH OT
AMIUTUTYbI.

HccnenoBanue 3aTyxarommx KoieOaHUi 1 3aBUCUMOCTHU IIEPUOAa CBOOOTHBIX
KOJICOaHUI OT COMPOTUBIICHHUS.

HccnepoBanne koneOaHUW TIpy3a Ha MACCMBHOM TNPYKHMHE C LEJBIO
(opMupOBaHUs MpeICTaBICHUN 00 UeabHON MOENN NPY>KMHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs SHEPTUH NP KOJIeOaHUIX Ipy3a Ha MpY>KUHE.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3mepenue mneproaa CBOOOJHBIX KOJIEOAHUWH HUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3yuyeHune 3aKOHOB JIBUKEHHUA TeJa B X0JI€ KoieOaHU Ha yIpyroM MojABece.

N3yuyenue ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MAasITHUKE.

HccnenoBanue yobIBaHUS aMIUIUTY IbI 3aTyXalOMIMX KOJIeOaHU.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHuuole Konebanus.

Konebarenbupiii kKoHTYp. CBOOOJHBIE D3JIGKTPOMArHUTHBIE KOJICOAHUSI B
uaealbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYbI
3apsifia KOHJAEHCATOpa ¢ aMIUIMTY/I0M CHJIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B UJI€aTbHOM K0JIe0aTEIbHOM KOHTYPE.

3aryxatouue AIEKTPOMATHUTHBIE KoJIeOaHusl. BrinyxieHHbie
AIIEKTPOMATHUTHBIE KOJIEOaHUSI.



IlepemeHHBII TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYJHOE H
JEHCTBYIOIIEE 3HAUYEHHWE CHJIBI TOKAa M HANpsKEHUS IpU pazIudyHol Qopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycouaaJIbHBI NEpEeMEHHbIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllka
MHAYKTUBHOCTH B LIENIM CHHYCOMJAJIBHOIO IEPEMEHHOIO TOKA. Pe30HAHC TOKOB.
Pe3onanc HanpsikeHuN.

Wneanbubiii  Tpanchopmarop. I[lpousBonctBo, mepenaya U noTpedieHUE
ANEKTPUYECKOU SHEPTUH.

DKOJIOTUUECKHE PHUCKM MpU MPOU3BOJACTBE 3JeKTpodHepruu. KymnbTypa
UCII0JIB30BAHUS MIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHHUecKue yCTpOMCTBA M TEXHOJIOIMYECKUE IPOLECCHI: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIepeaay.

Jemoncmpauuu.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTh 4aCTOTBI CBOOOHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYypa.

OcumorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOMKX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mopeip 31eKTPOMAarHuTHOTO TeHEepaTopa.

BoinyXeHHbIE CHHYCOMIaIbHbIE KOJIEOaHMSL.

Pe3ucrtop, KaTymka MHAYKTUBHOCTHM W KOHAEHCATOpP B LENU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu moCnenOBaTENbHOM COEOMHEHHM PE3UCTOPA, KaTYyIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mopenps TMHUY IEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yuenue tparncpopmaropa.

HccnenoBanne NEepeMEHHOTO TOKa 4epe3 IMOCIEIOBATEIbHO COCTUHEHHbBIE
KOHJICHCATOP, KaTyLIKy U PE3UCTOP.

HaGmoienue >meKTpoOMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpoMazHUMHbBLE 80JIHbL.

MexaHuyeckue BOJHBI, YCJIOBHMSI HMX pacnpocTpaHeHusi. Ilomepeunbie u
NpoAoJbHbIe BOJMHBL. [lepuos, CKOpOCTh pachpOCTpaHEHUS M JJIMHA BOJHBIL.
CBoiicTBa MEXaHWYECKHX BOJIH: OTpPaKEHHUE, TMPEJOMIICHHE, MHTePPEpEHIUs |
nudpaxius.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.



[IIymOBO€ 3arpsA3HEHUE OKPYXKAIOLIEH CPEIbI.

DONEKTPOMAarHUTHBIEC BOJIHBI. Y CJIIOBHSI M3JIyYEHHs HIIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTalsl BEKTOPOB B JJIIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX BOJIH: OTpa)kK€HUeE,
npeioMIIeHUE, OJsIpU3alus, nHTepdepeHIus u Tudpaxius.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [IprUMeHEHHE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

IIpuHIMIIBI pagUOCBA3H U TeNeBUeHUA. Pagnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHnueckue yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paluonpuEMHHK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmomieecs Te10 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Habutoienue otpaskeHus U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepeHuny u 1uppakiiny MEXaHnYeCKUX BOJIH.

AKyCTHYECKHI PE30OHAHC.

CBoiucTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTON KoseOaHuil.

HccenenoBaHue CBOKWCTB 3IEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TIPEJIOMIICHHE,
noJisipu3anus, IMPpaxkuus, UHTepPepeHIns.

Oo6HapyxeHue nHPPaAKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyUYECHH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHeiHOE pacpOCTpaHEHHUE CBETa B OJHOPOAHOM cpene. JIyu cera.
To4euyHbIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKoHbI OTpaxxeHHs cBeTa. IlocTpoenne n3zoOpakeHUi B
w1ockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHbI IPEIOMIICHHS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npesiomiaeHusi. OTHOCUTENbHBIN NOKa3aTenb npeaomiieHus. IIoCTOSSHCTBO 4acTOTHI
CBETa M COOTHOLIEHUE JIJIMH BOJIH IPU MEPEX0/I€ MOHOXPOMATHYECKOTO CBETA YEPE3
IPaHUILY pa3AeNia IBYX ONTUYECKUX CPEI.



Xon nydeit B mpusme. [ucnepcusi cBeta. CioxkHBIM cocTaB 0eoro cmera.
[Ber.

IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroj MOJHOTO BHYTPEHHETO
OTPAKEHMUS.

Cobuparoniye u paccenBaromue JIUH3bL. ToHKas nuH3a. POKYCHOE pacCTOSHUE
U ONTUYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHHSI TOHKOU
chepudyeckoil JUH3BI OT €€ TEOMETPUM M OTHOCHUTEIILHOTO IOKa3aTels
MIPEJOMIICHUS.

@opmMyJsia TOHKOU JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon ny4a, ONpOWEAIIErO JUH3Y IOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuueckoir ocu. IloctpoeHune wu300pakeHUNW TOUKHM M OTpe3Ka TMpsSMON B
cOOMpAIOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuyeckue npudopsl. Paspemaromas cnocodHocTh. ['1a3 Kak onTuveckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITHUKH.

BonnoBas ontuka. Wurepdepenmusi cBera. KorepeHTHblE HMCTOYHHKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHLIMOHHOU
KapTUHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. IIpuMepsl KiIaccHyecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakinuonHas peméTka. YcioBue HaOMOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
MepucKon, QoTtoamnmnapar, MHUKPOCKOI, MPOCKIMOHHBIA armapaT, MpPOCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AU PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanne npeioMIIeHAs CBETA.

Ha6nrogenue nojHOro BHyTpEHHETo oTpakeHusi. Mozenb CBETOBOIA.

UccnenoBanue X0Ja CBETOBBIX IIyYKOB yepes
IJIOCKONIAPAJUIENIbHYIO TUIACTUHY U TIPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojienn MUKPOCKOIIA, TEJIECKOTIA.

Habmronerune natepdepeHIIny cBeTa.

Habmronenne 1BETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuum ceera.



N3yuenne nupakiiMOHHON peIIETKH.

HaGnronenue nudpakiinoHHOTO CIeKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nonspusanuu cBeTa.

[TpumeHeHne NoISAPOUIOB ISl U3YUCHHUS] MEXaHUYECKUX HANPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

N3mepenue nmokazatens NpeOMICHHS CTEKIIA.

WccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSiHUSA OT BeulecTBa (Ha
MIPUMEPE KUJKHUX JTUH3).

H3mepenne poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JINH3.

[ToyueHnue n300paxxeHus B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tonmyuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHu€e T€IECKONUYECKUX CUCTEM.

Habnronenue nudpakuuu, tHTEpPEpEeHINN U MOJISIPU3ALUU CBETA.

N3yuyenune noysipu3anyu cBeTa, OTPaXKEHHOIO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3yuenne naTepdepeHnn J1a3epHOro U3JIyuyeHHUs Ha IBYX LIEISX.

Habmronenue aucnepcum.

Habnronenue u ucciegoBanue uPppakiiuOHHOTO CIEKTPA.

N3mepenne InMHbI CBETOBOW BOJIHBL.

[ToyueHue criekTpa M3Iy4eHUs] CBETOAMOAA MPU MOMOIIM JUPPAKIMOHHOMI
PELIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuLIBI TPUMEHMMOCTH KJIACCUUECKOU MeXaHUKH. [locTynaTsl cnennanbHON
TEOPUU OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeobpazoBanus Jlopenna.
YcnoBue npudruHHOCTU. OTHOCUTEIBHOCTH OHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPALLCHUE JJIUHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CB43b MacChl C SHEPrUEH U UMITYJILCOM PEISATUBUCTCKON YAaCTULIBI. DHEPTUS
MTOKOS.

TexHnueckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHYTHUKOBBIE
MPUEMHHUKHN, YCKOPUTEIH 3aPSKECHHBIX YaCTULL.

YyeHnueckuit IKCIEPUMEHT, JTabOpaTOpHBIC PA0OTHI, MPAKTUKYM.

OnpeneneHre UMIYJIbCAa W DHEPrUM  PENATUBUCTCKUX 4actull (1O
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-601an060ii oyaausm.



PaBHOBECHOE TEIUIOBOE U3JIYUYCHHUE (M3ITydCHHE a0COIIOTHO YEPHOTO TEIIa).
3akoH cMemienus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dororpdext. Ombrter A. I'. CtonmeroBa. 3akousl doTodhdekra. YpaBHEHHE
Oiiamreiina s pororddexra. «Kpacnas rparuma» Gorodddekra.

JlaBieHue cBeTa (B 4aCTHOCTH, JaBJICHUE CBETA HA A0COJIFOTHO MOTJIOMIAOITYIO
1 a0COJIIOTHO OTpakarollyro NoBepXHOCTh). OnbiTh I1. H.

Jlebenena.

BostHoBBIE cBOVicTBa yacTul. Bosnbl ae bpoins. linnuaa BosHs! ae bpoins u
pa3Mephl 001aCTH JIOKAJIU3alUK JBUXKYIIIEHCs YacTulibl. KopmycKyIsipHOBOJIHOBOM
nyanusMm. Judpakius >1eKTpoHOB Ha KpUCTaILIaX.

Cneuuduka nuzMmepeHuit B Mukpomupe. COOTHOIICHUSI HEONpeaeaEHHOCTEN
I'eiizendepra.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: CIEKTPOMETP,
doTosemMeHT, (HOTONATYMK, TYHHEIBHBI MUKpPOCKOI, COJHEYHas OaTapes,
CBETOIMO/.

Jlemoncmpayuu.

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToadekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIICHUSI  MOJYNMPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.

HccnenoBanue gporopesucropa.

N3mepenune nmocrossaHOM [li1anka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITel MO HCCIENOBAHUIO CTpOoeHUs artoma. [lmanerapHass Mojenb aTtoma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornioiieHre GOTOHOB MPHU MEPEX0ie aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOH.

Buasl ciektpoB. CrieKTp ypOBHEUM 3HEPTrUU aTOMa BOJIOPOJIA.

CnoHTaHHOE M BBIHYKJICHHOE U3JlyueHue cBeTa. Jlazep.

TexHuueckrue yCTpOMCTBA M TEXHOJOIMYECKUE MPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.



Habmronenue nuHeRvYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

OnpeneneHue JJIMHBI BOJHBI JIA3€PHOTO U3TYUYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopmusvie padbomul, nPAKMUKYM.

Ha6nronenue nmuHEyaToro crekTpa.

HccnenoBanue cnekTpa pa3peKeHHOTO aTOMApHOrO BOJOPOJA M MU3MEPEHUE
nocTositHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY,.

Hyxknonnas monens siapa ['eiizendepra—Banenko. 3apsin sigpa. MaccoBoe
qucio sapa. M30Tomnst.

PanunoaktuBHOCTh.  Anbda-pacnaa. OJIEKTPOHHBIA U MO3UTPOHHBIM
Oetapacnaj. ['amma-uziydyeHue.

3aKOH pPaJAMOAKTUBHOTO pacmaja. PaamoakTHBHBIE HW30TONBI B MPHPOJE.
CBoiiCTBa MOHM3UPYIOLIETO0 M3Iy4eHUs. BiMsHuE paJnOaKTUBHOCTH HA >KUBBIE
opranu3mbl. EctrecTBeHHbIN QOoH n3nydyenus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. JledexT maccel sapa.

SnepHsie peakuuu. Jlenenue u cuHtes saep. Anepusie peaktopsl. [Ipodiaembl
YIOPABIIIEMOTO TEPMOSJEPHOTO CHHTE3a. OKOJIOTMYECKHE aCHEKThl Pa3BUTHSA
SAIEPHON SHEPTETUKH.

Metoapl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIBHBIE B3aUMOJCHCTBUA. bapuHOHBI, ME30HBI M JIENTOHBI.
[IpencraBnenune o CtannaptHoi Mmoaenu. KBapk-TiirooHHasi MOJEb aJJpOHOB.

®usuka 3a npeaenamu CrangapTtHod monenu. TémHas marepus U TEMHas
JHEPIusl.

EnnncTBO mznueckoi KapTUHBI MUpA.

TexHnueckre yCTpOUCTBAa U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, TEpMOAIEpHBIA peakTop, aTOMHast O0M0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHrs 0eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Oranbl pa3BUTHs acTpoHOMUU. [IpuKiiaqHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. IIpuMeHHMMOCTh 3aKOHOB (U3UKU 171 OOBSCHEHHSI MPUPOJIBI
KOCMHYECKUX OOBEKTOB.



Metoabl acTpoHOMUYEeCKHX HcciaenoBaHuid. CoOBpEeMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PaIMOTEIECKOIIbI, BHEATMOC(EepHas aCTPOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, SpKHE 3BE3bI, IUIAHETHI, UX BUAMMOE
JBUKCHHUE.

ConneuHas cucrema.

Connue. Conneynast akTuBHOCTb. McTounuk sHeprun CosHia u 3BE37.

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CIeKTpaJbHbIA KJIacC —
CBETHUMOCTBY». 3BE3/bl TJABHOW MOCJEA0BATEIBLHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» [JIsl 3BE3J] TJIAaBHOM IMOCIEIOBAaTEIbHOCTH. BHyTpeHHEE CTpoeHue
3BE371. COBpEMEHHBIC TPEICTABICHUS O MPOUCXOXKICHUU U 3Boouuu CojHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama I'amaktuka. Ilonoskenue u nuxenue CoJiHIIA B
lNanaktnke. Tunel ranaktuk. Pagroranaktvky n kBasapsl. YEpHBIE OBIPHI B AIpax
rajJaKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

Macmrabnas ctpykrypa Beenennoii. MerarainakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwooenus.

HaOnronenust 3BE€31HOr0 HebOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIs ONpeIeNIeHUs MOJ0KEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3Ausi CeBEepHOTO NOoylmiapusi U SIpKHE
3BE3ILI.

HaOntonenuss B Teneckon JIyHBI, TMJIaHEeT, TYMaHHOCTEM U 3BE3AHBIX
CKOILJICHUU.

Du3HYeCKUl MPAKTUKYM.

Crioco6b1 n3Mepenus GU3NUecKuX BETMYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEITHOCTH U3MEPEHUN (DU3NUECKUX BEIUYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX  W3MEPEHHUHM, MCCIEIOBAaHUW  3aBUCHUMOCTEU
(¢u3MUecKMX BETUYMH, MPOBEpPKa MPEMJIOKEHHBIX TUNoTe3 (BbIOOp M3 pador,
ONMCAHHBIX B  TEMATHYECKHX  pa3fenax «YUYEHHYECKHMH  AKCIECPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O6o0maroniee MOBTOPEHUeE.

OO6o001IeHne U CUCTEMATU3AIIMSI COCPIKAHUS Pa3AesioB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEPMOJUHAMUKAY, « DIIEKTpoAuHamMuKkay, «Konebanus u



BOJIHBD», «OCHOBBI CHELMAIbHOM TEOPUH OTHOCUTEINBHOCTH», «KBaHTOBasA
¢uznka», «DIeMEHTbl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponr ¢u3mkn W acTpOHOMHUHM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M STUYECKOU chepax MesTeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKHU U
aCTPOHOMHUHM B COBPEMEHHOM HAay4HOW KapTHHE MMpA, 3HAYCHHE OIMCATEIIBHOM,
CHUCTEMATU3UPYIOIICH, OOBSCHUTEIPHOM WM  MPOTHOCTHYECKOM  (PyHKIMMA
duznyeckoit Teopuu, poib HU3NUECKON Teopur B (POPMHUPOBAHUH TTPEICTABICHHIA
0 (u3MYecKol KapTUHE MHUpPA, MECTO (U3NUYECKON KapTUHBI MHUpa B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

Nzyuenue kypca puszuku yriyonaéHHoro ypoBHs B 11 kitacce ocyiiecTBiseTcs
C Y4€TOM COJEP>KATENbHBIX MEXIPEIMETHBIX CBA3EH C KypcamMH MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TeoTrpaduu U TEXHOJIOTHUH.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUECHUEM MEM 0008 HAYUHO20
NO3HaHUA: SIBJICHUE, HAy4yHbIN (aKkT, TUNoTe3a, Pu3nUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJENb, W3MEPEHHE,
MOTPENIHOCTH U3MEPEHUI, U3MEPUTEIbHBIE MTPUOOPHI, UG POBas 1adbopaTopusi.

Mamemamuka: penieHUE CHUCTEMBbl ypaBHEHUH. TpuroHoMerpudeckue
(YHKUUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1€CTBO. BEKTOpPBI M HMX MPOEKUMU HAa OCH KOOPAMHAT, CIIO)KEHUE BEKTOPOB.
[IpousBoanbie aneMeHTapHbIX GyHKIMA. [Ipu3Hakum MogoOus TPEyroJbHUKOB,
OTpeesICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEéMa Tell.

buonocua: >nektpuyeckue SBICHHUS B KMBOM MNPHUPOAE, KoJeOaTelbHbIe
IBIKEHUS B JKMBOM NPHUPOJAE, 3SKOJOTMYECKHME PHCKHM IPU IPOU3BOJACTBE
ANEKTPOSHEPIUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKPYXArolleld  Cpelsbl,
yIbTPa3BYyKOBas JAMATHOCTUKA B MEAMUIIMHE, ONTHUYECKUE SIBICHUS B KUBOU
pUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaH3.

I'eocpaghusa: wmarnuTHple mNONIOCA 3€MIIM, 3aJ€KH MArHUTHBIX pYA,
doToCchEMKA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TMIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AJIEKTPOABUraTeNb SIKOOM, TeHepaTop MEPEeMEHHOTO TOKAa, WHAYKIIMOHHAs IeYb,
JUHUMU JJIEKTpoNepenay, 3JIeKTPOABUTaTeNb, paiap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBYU-neub, ynpTpa3ByKoBasi JHAarHOCTHKAa B TEXHUKE,
MPOEKIMOHHBIN anmnapat, BOJJOKOHHAs ONTHKA, COJIHEYHasi OaTapes, CIIyTHUKOBBIE
NPUEMHUKH, AJI€pHAsi JHEPIreTUKA U SKOJIOTUYECKUE aCIIEKThI €€ PA3BUTHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPASOBAHMAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS YydeOHOro mnpeamera «Duznkar
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYarOUINXCsl PYKOBOJCTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEH TO3ULMENH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX
OpUEHTAllUl, TIO3UTUBHBIX BHYTPEHHUX  yO€XKIEHUH, COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM LEHHOCTSIM POCCUHCKOro OOLIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONbITa U ONBITA ACATENBHOCTH B IPOLECCE PEATM3ALMH OCHOBHBIX HalpaBIICHUN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPaXKAAHCKOT0 BOCIIUTAHMSA:

c(hopMUPOBAHHOCTH IPAKAAHCKON MO3UIUU 00YHAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;

« NpPUHATHE TPAJAULMOHHBIX OOIIEYETIOBEYECKUX T'yMaHUCTHUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEN;

« TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX IPakJIaHCKOro
oOlecTBa, y4acTBOBaTb B  CaMOYIpPaBJICHUHM B  00pa3oBaTEIbHOU
OpraHu3alNy;

+ YMEHUE B3aUMOJIECTBOBATH C COL[UAIIBHBIMA HHCTUTYTaAMHU B COOTBETCTBUU
C UX (PYHKIIMSIMU U HA3HAYEHUEM;

+  TOTOBHOCTb K TYMaHUTapPHOW W BOJIOHTEPCKOU IEATENBHOCTH.

NATPHOTHYECKOI0 BOCIMTAHUS:
«  c(OpMHUPOBAHHOCTL  POCCUUCKOM rpaXJaHCKON
UJCHTUYHOCTH, IaTPUOTU3MA;

+ LEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM

POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMuUPOBaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

+  CIOCOOHOCTbH OLICHMBATh CUTYALIMI0 U NPUHUMATh OCO3HAHHBIE pPELICHUS,
OPUEHTHPYSCh HAa MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM
YHUCJIE B I€ATEIBHOCTH YUYEHOTO;

+  OCO3HAHUE JIMYHOT'O BKJIAJla B MOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

ICTETHYECKOT0 BOCIIUTAHMSA:



+ DOCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYasg JCTETUKY HAYyYHOTO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE.
TPY/AOBOI0 BOCIIUTAHMS:



MHTEpEC K Pa3InyHbIM cepam NpodecCUOHANBHON EATEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oyaymiedt mpodeccuu U peaqTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHbl; TOTOBHOCTh U CIOCOOHOCTB K 00Opa30BaHMIO U CaMOOOPa30BaHHUIO B
o0actu (GU3UKHU Ha MPOTXKEHUU BCEH KU3HU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

Cc()OPMUPOBAHHOCTb KOJIOTUYECKOMN KYJBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAaHUE M OCYIIECTBIICHHE JIEWCTBHIM B OKPY)KAMOIIEW cpelae Ha
OCHOBE 3HaHUS LEJNE yCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHUE OMNbITa ACATEIBHOCTH SKOJOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE.

HEHHOCTU HAYYHOI'O MIO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYyYHOU IEATEIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUS] (PU3UKH OCYIIECTBIISATh MPOCKTHYIO U HCCIEIOBATEIBCKYIO
JNEATENBHOCTh UHAMBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe neiicTBus ba3oBbie
JIOTHYECKHe AeCTBUSA:

CaMOCTOSATENbHO  (OopMyIHMpoBaTh U aKTyaJIU3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAETATh LENU JEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JTOCTUXKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX
(U3HUECKUX SBJICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHMBBI B JIESITEIBHOCTb, OLIEHUBaTh COOTBETCTBUE
pPE3yJIbTATOB LIENSIM, OLIEHUBATh PUCKU MOCIIEICTBUN JIESITETbHOCTH;



O

KOOPAVMHHUPOBaTb U BBINOJHATH pPadOTy B YCIOBUSAX pEAIbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBnle ucciieqoBare/LCKue J1eiCTBUSA.

BJIa/ICTh HAYYHOW TEPMUHOJIOTHEHN, KIIOYEBBIMU MOHITUSIMHU U METOJIaMU
(u3nUecKol HayKH;

BJIQZIETh  HaBbIKAMU  Y4YEOHO-HCCIEAOBATEIILCKOM W MPOEKTHOMN
NEATeIbHOCTH B 00JIaCTH (PU3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIHOMY TIOMCKY METOJOB pELIEHUs 3a4ady (PU3NYECKOTO
coliepKaHUsl, MPUMEHEHUIO PAa3JIMYHBIX METOJOB IIO3HAHMS;  BIAJETh
BUJIaMH  JIEATEIBHOCTH 1O  TMOJYYEHHUIO HOBOIO  3HAHUA, €ro
MHTEpIIPETALNU, TPE0OPa30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHCJI€ MPHU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JacTU
busuKu;

BBISIBJISITh NPUYMHHO-CIICJCTBEHHBIE CBSI3W M aKTyaJIU3WpOBaTh 3ajaady,
BBIIBUTaTh TMIOTE3y €€ pEeUIeHus, HaXOAWUTh AapryMEHThl Ui
JI0Ka3aTelIbCTBA CBOMX YTBEPXKJICHUMW, 3a/1aBaTh MapameTpbl U KPUTEPHUH
peuieHus;

aHAJIM3UPOBATh IIOJYYECHHBIE B XOJ€ PEIICHMsS 3aJaud pe3yJIbTaThl,
KPUTHUYECKN OLIEHNUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHUKY;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh MEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUYECKYI0 00JIacTh
AKU3ZHENIEATEIbHOCTH;

YMETh WHTErpUPOBATh 3HAHUSA U3 Pa3HBIX MPEAMETHBIX oOjacteil; O
BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTb OPUrMHAIbHBIE OIXO0/IbI U PEIICHUS;
0 cTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

PabGora ¢ undpopmaumeii:

BJIa/IETh HaBbIKAMU MOTy4YeHUsI HHPOpMALIUK (PU3UUECKOTO COAEPIKAHUS U3
VUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEBHO OCYIIECTBIATh IOHUCK,



aHaJIU3, CHCTEMAaTU3allMI0 M UHTEPIPETALNI0O MHPOPMALUN PA3ITUYHBIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

*  OIICHHUBATh JOCTOBEPHOCTH HHPOPMAIIUH;

+  HUCIOJB30BaTh CpEICTBA HH(MOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUA B  PEUICHUH  KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 33Ja4 C COONIOACHUEM TpPEOOBAaHUI SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, PECYypCOCOEpEKEHHUs, IMPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;

+ CO3/aBaTh TEKCTbl (PU3UYECKOTO COAEpKAHUS B pa3iIMuHbIX (opMaTax ¢
y4€TOM Ha3HauyeHud UHGOpPMAIMM M UEJNEBOM ayAuTOPUH, BBIOMpAs
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHHKaTHBHBIC YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHA:
OCYIIECTBIATh OOIEHWE Ha YpoKaXx (U3MKU U BO BHE-ypPOUHOMH
NEATEIIBHOCTH;

« pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii © CMAr4arh
KOHQIMKTBI; Pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C
UCIIOJIb30BaHUEM SA3BIKOBBIX CPE/CTB;

« IIOHMMaTb H UCII0JIb30BaTh IIPEUMYLIECTBA  KOMaHIHOMN U
WHIUBUyaJIbHON PabOTHI;

« BBIOMpATh TEMATUKY U METOAbl COBMECTHBIX NEHUCTBHMA C YUETOM OOLIMX
UHTEPECOB U BO3MOKHOCTEMN KaKI0TI0 YJI€HA KOJUIEKTHUBA,;

« IIPUHUMATh LEJIA COBMECTHOM [JEATEIIBHOCTH, OpraHU30BBIBATH W
KOODAUHUPOBATh JEUCTBUS IO €€ JOCTHKEHHMIO: COCTABIIATH IUJIaH
NEUCTBUMN, pacpeieisiTh POJId C YYETOM MHEHUN YYaCTHUKOB, 00CY X AaTh
pe3yNbTaThl COBMECTHON padOTHI;

+ OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 Y4aCTHHKAa KOMaHIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

+ IpeajaraTb HOBBIE IPOEKThI, OLEHUBATh WAEH C MO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

*  OCYUIECTBIIATh IO3UTMBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYaLMSIX, IPOSBIIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepCaJbHbIe YueOHbIe neiicTBus CaMoopranu3zanus:



*  CaMOCTOSITEJIbHO OCYIIECTBIISATh [I03HABATEIbHYIO ACSTEIBHOCTD B 00J1aCTH
($U3MKH U aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTAaBUTh U (DOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

+  CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PELICHUS PAaCYETHBIX M KaYECTBEHHBIX
3a]a4, IUIaH BBINOJIHEHUS MPAKTUYECKOH pabOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHU;

- JIaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

«  pacumpATh paMKH yuyeOHOro IMpeAMeTa Ha  OCHOBE

JUYHBIX TPEOYTCHHI;

- JenaThb OCO3HAHHBIM BBIOOpP, APrYMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHNUE;

*  OLICHUBATh IPUOOPETEHHBIN OIIBIT;

« cnoco0cTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYAULMU B 00JACTH
(U3KMKHK, MOCTOSHHO TOBBIIIATh CBOW OOpPA30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJICKT:



JaBaTh OLIEHKY HOBBIM CHUTYaIllUsIM, BHOCUTb KOPPEKTUBBI B JICSITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIQJIETh HAaBBIKAMHU I[I03HABAaTEJIbHOW pediiekcud Kak  OCO3HAaHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAaHHIA;

UCIIOJIb30BaTh MPUEMBI pePIICKCUH JJTsI OIIEHKH CUTYaIlUH, BLIOOpA BEPHOTO
pelieHus;

yMETh OIICHUBAaTh PUCKHW W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO HX
CHIKCHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E pPE3yJIbTAaTOB
JeSITEIIbHOCTH;

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E pPE3yJIbTATOB
JIeSITEIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONITHOKH.

B nponecce gocTtuxkeHHs] TUUYHOCTHBIX PE3YIbTATOB OCBOEHHS MPOTPAMMBI IO
¢u3uke Uil ypoOBHSA cpeaHero ooOmero oOpa3oBaHuA y 0Oydaromuxcs

COBEPIIECHCTBYETCS AMOIUOHATIbHBIN WHTEJJIEKT, peAnoJIararonui
c(hOpMHUPOBAHHOCTH:
¢ CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BUAECTh HANPABIEHUS Pa3BUTHUSI COOCTBEHHOM
AMOIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKJIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
AMOIIMOHAJIBHBIM W3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAOIIEH CTPEMIICHUE K JTOCTHKEHUIO LIEJIN
U YCIIEXYy, ONITUMHU3M, HHUIIMATUBHOCTh, YMEHUE JACHCTBOBATh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE
COCTOSIHME JPYIMX, YYMTBIBaTh €ro IMpH OCYLIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKNBAHUIO;

COLIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUSI C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSIBISTH HHTEPEC U
paspemiaTh KOHGIUKTHI.

IMPEIMETHBLIE PE3VYJIBTATDBI



K koniry oOyuenus B 10 knacce npeAMETHBIE PE3YIbTATHl HA YTIIYOJIEHHOM YPOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

NOHUMAaTh pOJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTUYECKOHM, COIMAIbHOW M OITUYECKOM cdepax NesaTeIbHOCTH
YesioBeKa, POJib U MECTO (PM3UKH B COBPEMEHHOW Hay4YHON KapTHUHE MUDA,
3HaYEHUE OIMUCATEIbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
OpPOrHOCTUYECKOW  (PyHKIMI  ¢du3MUecko TEOpUHM —  MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJIb (PU3MUECKON TEOpPUH B
(dopMUpOBaHNY TPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCJIOBUA NPUMEHUMOCTH MOJIENEH (PU3UUECKUX TEN U IPOLECCOB
(sBNeHUI): MHEpIUalIbHAs cUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepuaibHasi TOUKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOAHOE MaJICHHE,
abcoyiIoTHO yripyras jaedopmanus, aOCONIOTHO YNpyroe U abCOIIOTHO
HEYNpPYyroe CTOJKHOBEHHS, MOJEIH Ta3a, >KUAKOCTU U  TBEPAOrO
(KpHCTaJUIMYECKOTO0) TeJla, UACAIbHBIN a3, TOUCYHBIN 3aps]l, OAHOPOIHOE
AIEKTPUUECKOE T0JIE;

pazinyath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAaHUYECKHE TMPOLECCHl M  SIBICHMUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI U 3aKOHBI MEXAHUKH (OTHOCUTENBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
IBWKEHUsI, TIpeoOpazoBaHusi lamuiies A CKOPOCTH W TEpEMEIICHUs,
3aKkoHbl HpIOTOHA, TMpPUHLKII OTHOCUTENBHOCTH [l'anmuies, 3aKoH
BCEMHUPHOI'O TATOTEHMS], 3aKOHBI COXPAHEHUSI UMITyJIbCca U MEXaHUYECKOM
SHEPrUuu, CBsI3b Pa0OTHI CHUJIBI C U3MEHEHHEM MEXaHUYECKOW 3Hepruu,
yCIIOBHSL PpaBHOBECHS TBEPAOrO Tejla), HPU OTOM MCHOJb30BATh
MaTeMaTHYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
(¢u3nuecKkux 3aKOHOB: MpeoOpa3oBaHuil ['anmuiesi, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHMSI UMITYJIbCA M MEXaHWYECKOH
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOILIECCHI U SIBICHUS, UCTIOIb3Ys
ocHoBHble moJokeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (PUBMKU U
TEPMOJIMHAMHMKHU (CBSI3b  JIaBJICHMSI UJACAIBHOIO Ta3a €O CpeaHei
KUHETUYECKOW JHEPruer TEIUIOBOTO JBHXEHHS W KOHLEHTpALIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPbl BEIIECTBA CO CpPEIHEH KUHETUYECKON



SHEPruel TEIJIOBOTO ABWKEHHS €r0 YacCTHUll, CBS3b JABJICHUS UACATbHOTO

rasza ¢ KOHIEHTpalKUeW MOJIEKYJI U €ro TEMIIEpaTypOu, ypaBHEHHE
MenneneeBa—Knaneiipona,  nepBbld 3aKOH TEPMOJUHAMHKH, 3aKOH
COXpPaHEHUS SHEPTUH B TEIJIOBBIX MPOIECCax), IPU 3TOM UCMIOJIb30BaTh
MAaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHHs: MeHnneneeBa—Knanelpona;

« AQHANIM3UPOBATh M OOBSICHATH DJIIEKTPUUYECKHUE SIBICHUS, UCIOIb3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUABHOCTD
3JIEKTPOCTATUYECKOrO TMOJIS,, NPUHLOHUI CYNEPHO3ULUNA SICKTPUUECKUX
MOJICH, MPU 3TOM YKa3biBasl yCJIOBHS NMPUMEHMMOCTH 3akoHa Kyiona, a
TaK)XK€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa sl ydacTka
Henu W I 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyns—JleHua,
npasuia Kupxroda, 3akonsl @apajnes 11 31€KTPoJn3a);

« ONUCHIBaTh (HU3UYECKUE TMPOLIECChl U SBJICHUS, HUCIOIb3YysS BEJIMYMHBI:
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIBL, IABJICHUE, IIOTCHIIMAJIbHAS SHEPTUsl, KHHETUYECKAsl SJHEPT U,
MEXaHMUYeCKas dHEPTusi, padoTa CHUJIbI, ICHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CUJIa TSDKECTH, CHJIA YOPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aMMOJICUCTBHS Teja ¢ 3eMIIEN BOIM3H € MOBEPXHOCTH, DHEPTHS YIIPYTOM
nedopMaly Mpy>KUHBI, KOJTHMYECTBO TEIUIOTHI, a0COIIOTHAsI TeMIIeparypa
Tena, paboTa B TEPMOJIMHAMHUKE, BHYTPEHHSSI DJHEPTUsl UACATHLHOTO
OJIHOATOMHOTO ra3a, paboTa UeaqbHOIr0 ra3a, OTHOCUTEIbHAS BJIAKHOCTh
Bo3ayxa, KIIJI uaeambHOro TEIUIOBOTO ABUTATENS; 3JIEKTPUUECKOE TMOJIE,
HaNpsLDKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSYKEHHOCTD MOJISI TOUYEYHOIO
3apsja WM 3apsHDKEHHOrO IIapa B BAKYYME U B JUAJICKTPUKE, MTOTEHIMAT
3JIEKTPOCTATUYECKOTO MOJIsA, PA3HOCTh MOTEHIMAIOB, 3JICKTPOIBHKYILAS
CUJia, CUJa TOKa, HaNpPsSHKEHUE, MOIIHOCTh TOKA, JJIEKTPUUECKAST EMKOCTh
IUIOCKOTO  KOHJAEHCATOpa,  CONPOTHUBJIEHHWE  y4YacTKa  Lenu  C
MOCTICIOBATEBLHBIM 1 TTAPAIJIETBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUSI
3JIEKTPUYECKOTO MOJI KOHJEHCATOpa;

« OOBSICHATH  OCOOEGHHOCTHM  TpPOTEKaHWS  (UBUYECKUX  SIBJICHUM:
MEXAHUYECKOE JBHXKEHUE, TEIUIOBOE JBH)KEHHUE YACTUIl BELIECTBA,
TEIMJIOBOE paBHOBEcHE, OPOYHOBCKOE IBIKeHUE, Tuddy3us, ucnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJIICHUE U KPUCTAJUIN3alMs, HAITPABICHHOCTh
TEIUIONIEPENadH, JICKTPU3ALHUS TEJI, SKBUIIOTEHIHAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO NMPOBOIHUKA;



IPOBOJIUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3UUYECKOI BEIMUUHBI OT
JPYTOH C UCHOJIB30BaHUEM MIPSIMBIX U3MEPEHUI, IPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢usznyeckux BENUYMH B BHUIAE TpaduUKOB € YYETOM aOCOITIOTHBIX
HNOTPEIIHOCTE  WU3MEPEHUM, JenaTh BBIBOABI [0  pe3ysibTaTaM
UCCIIEJOBAHMS;

MPOBOANTH KOCBEHHBIE H3MEPEHUsA (PU3MUECKHX BEJIMYMH, TPU STOM
BBIOMpATh ONTHUMAJBHBIM METOJ] M3MEpPEHUs, OICHUBATh aOCONIOTHBIE U
OTHOCHTEJIbHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIUTDH OMBITHI 10 MPOBEPKE MPEIOKEHHON TUIIOTE3bL: IJIAHUPOBAThH
AKCIIEPUMEHT, COOMPaTh SKCIEPUMEHTAIbBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHbIE pe3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3HI;

co0roAaTh npaBuiia 0€30MacHOro TPyAa IpU NPOBEACHUN UCCIICOBAHUMN B
pamKax y4eOHOro HKCIIEPUMEHTA, MPaKTUKyMa u
y4eOHOUCCIIEN0BATENBCKON U MIPOEKTHOM NEeSATEIbHOCTH C
UCIIOJb30BAaHUEM  W3MEPUTENIbHBIX  YCTPOHCTB U JaOOPATOpPHOIO
000py10BaHUS;

pemarb pacy€THBIE 3a0a4d C SIBHO 3aJaHHOW W HESIBHO 3aJaHHOU
(u3nuecKoil MOJENbI0: Ha OCHOBAHWM aHalIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJACHHM, OTBeYaromield TpeOOBaHUSIM  3aJlauu,
OPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3UIECKUX
TEOPHUM MPU UCHOJB30BAHUU MATEMAaTHYECKUX METOJOB pEIICHUS 3a/ad,
MPOBOJIUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCA JTaHHBIX, aHAJTU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOTYYEHHBIX
pE3yNbTATOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pPa3HbIX pa3JeioB Kypca (PU3MKH, a TAKKE UHTErpaluy 3HAaHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaUBaTh JIOTHYECKYIO
LEMOYKY PacCy>XJI€HUI ¢ ONOPOIl HA U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS JJi1 OOBIACHEHHS OCHOBHBIX
MPUHIIUIIOB paOOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MTPOLIECCOB;

IPUBOJUTH MPUMEPHI BKIIaJa POCCUIMCKHX U 3apyOSKHBIX YIEHBIX(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUIA;



aHAJIM3UPOBATh U OLIEHUBATH MOCJIEICTBUS OBITOBOM M IPOU3BOACTBEHHON
JESTEIbBHOCTH 4YEJIOBEKA, CBA3aHHOM C (PU3MYECKHMMM IpPOLIECCaMU, C
MO3UINI KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHUH O pallMOHATIFHOM
MPUPOIONOIb30BAHUH, & TAKKE Pa3yMHOM HCIIOJIb30BAaHUH JTOCTHXKEHUIM
HAyKM W TEXHOJIOTMHA U1 JaJIbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
00IIIECTBA;

NPUMEHSTh pa3u4Hble crocoObl paboThl ¢ MHpOpManuen (Gpusnaeckoro
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTHM, TPU 3TOM MCHOJIb30BaTh COBPEMEHHBIE MH()OPMAIIOHHBIE
TEXHOJIOTMM JJI1 TIOMCKA, NepepadOTKH U MNPEeAbsBICHUS Y4YEOHOH H
Hay4YHO-TIOMYJISIPHOM MH(OpMaALUKU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
uH(pOpMalUK, TOITYYEHHON W3 pPa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UpPOBaTh  MOJy4YaeMylro  HMHQOpMAlMI0 U OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSI 3HAHUM, TaK M Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

MPOSIBIISITh OpraHU3alOHHBIE U MTO3HABATEJIbHbIE yMEHUS
CaMOCTOSITENIbHOTO IPUOOPETEHUSI HOBBIX 3HAaHUH B IIPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIE0BaTENbCKUX PadoT;

paboTath B TpyHIe C HCIOJIHEHUEM pa3Iu4HbIX COLMAIBHBIX PpOJEH,
MJIaHUPOBATH PA0OTy IPYMIbI, PALIMOHATIBLHO PACIPENETATh AeATEIbHOCTh
B HECTAaHJApTHBIX CUTyalHUsAX, aJCKBATHO OLICHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTpUBAEMON TPOOIIEMB;

MPOSIBJISITh MOTUBALIMIO K OyAyliel npodecCuoHanbHOU AESTENbHOCTH O
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.

K koniry oOyuenus B 11 knacce npeAMETHBIE PE3yIbTaThl HA YTIIYOJIEHHOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MMOHUMATh POJIb GUZUKHU B IKOHOMHUECKOM, TEXHOJIOTHUECKOM, COIUATBLHOM
U ITHUYECKOM cdepax AesTeNbHOCTH YE€JIOBEKa, POJb U MECTO (PU3HKHU B
COBPEMEHHOW Hay4YHOM KapTUHE MHUPA, POJIb ACTPOHOMUU B IIPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKAa M JAJbHEWIIEM HAayYHOTEXHMYECKOM Pa3BUTHUU,
3HAYCHHUE OIMCATEIFHON, CHUCTEMaTHU3UPYIONIeH, OOBSICHUTCIBHOW W
IPOTrHOCTUYECKOW (PYHKIUN (PU3NYECKON TEOpPHH — 3JIEKTPOJUHAMUKH,
CHEIUaIbHOM TEOPUU OTHOCHUTEIBbHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢usndeckoit Teopud B (POPMHUPOBAHWUHU TMPEJCTABICHUN O (PU3HUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUMN O IPUPOJIE;



pasnuyaTh yCJI0BUS MPUMEHUMOCTU MOJIENe GU3HUECKUX TN U POLECCOB
(ssB7IEHUI): OTHOPOJIHOE AIIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KOJIEOaHHs,, MATEMaTUYECKU MAasiTHUK, HI€ATIbHbIN
MPY>KUHHBIN MAasITHUK, rapMOHUYECKHE BOJIHBI, UJeaNbHBINA
KoJe0aTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO sJipa 1
KBaHTOBOW MOJIEJIN CBETA;

pasnuyaTh yCIOBUS (TpaHUIbl, O0JIACTH) NPUMEHUMOCTH (U3HUECKUX
3aKOHOB, [IOHUMATh BCEOOIINI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS W 3aKOHBl DJJEKTPOJAMHAMHUKUA U
CHEUUaIbHOM  TEOPUHM  OTHOCHUTEIIBHOCTM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsaa, cwia Awmmepa, cuwia JlopeHma, 3akoH
ANIEKTPOMATHUTHOM  MHAyKuuW, npaBuino  Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJIEKTPUYECKOM LEMU CO CKOPOCTHIO
M3MEHEHUS CUJIbI TOKA, OCTYJIAThI CIEIUAIIBHON TEOPUU OTHOCUTEIbHOCTH
DliHIITelHA);

aHAJIM3UPOBATh U OOBSCHATH KBAaHTOBBIE IIPOLIECCHI U SBJICHUS, UCIOJIB3YS
MOJIOKEHUS ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dboTorddexTa, mepBoIil U BTOPO MOCTYIaThl bopa, MPUHIIUI COOTHOIICHUS
HeomnpenenéHHoctel [elizeHOepra, 3aKOHBI COXpPaHEHUS 3apsSIOBOTO U
MacCOBOT'0O YHCEJI U JHEPTUU B SAEPHBIX PEAKLUAX, 3aKOH PaINOAKTUBHOTO
pacrana);

ONMKCHIBATh (PUBNYECKHUE TMPOLIECCHl U SIBJICHUS, HUCIOJb3YysS BEJIUYUHBI:
HANpsHDKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATHYECKOTO
[OJIA, PAa3HOCTh IOTEHUMAJIOB, JJIEKTPOABWKYILNAS CHJIA, WHIYKLUA
MarHuTHOTO TMOJIsl, MarHUTHBIA MOTOK, cuia Amnepa, UHAYKTUBHOCTD,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIMHM, HHEPrus MAarHUTHOTO MOJIS
IIPOBOJIHUKA C TOKOM, PEIITUBUCTCKAN UMITYJIbC, ITOJTHAS SHEPTHSL, SHEPT U
MOKOSI CBOOOIHOM YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
U 3apsi siipa, SHEPTUsl CBSI3U Spa;

OOBACHATHL  OCOOCHHOCTH  MPOTEKaHUS  (PUBUYECKUX  SBJICHHM:
AJIEKTPOMArHUTHAs MHAYKLKSA, CAMOMHIYKIUS, PE30HAHC, MHTepPEpEeHLINs
BOJIH, Ju(dpakuus, JAWUCIEpCHs, TIOJHOE BHYTPEHHEE OTpa)XKeHHE,
doTosnextpuueckuit 3pdekt (hotorddexr), anvda- u 6eta-pacnasl aaep,
ramMmma-usnydeHue saep, Gu3ndecKue MPUHIUIBI CIEKTPAIbHOTO aHau3a U
paboTHI J1a3epa;



OTPENICNIATh HAMpABJICHUE HMHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHia;

CTPOUTH U300paKEHHE, CO3/IaBAEMOE INIOCKUM 3€PKaJioM, TOHKOUW JTMH30M,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJArarolue aCTPOHOMUYECKUE TOHSTHUSI, TEOPUU U
3aKOHBI I aHalm3a ¢ OOBSCHEHHS (U3UYECKHX IPOIECCOB,
IMPOUCXOJAIINX B 3BE3/aX, B 3BE3THBIX CHCTEMax, B MEKTraJaKTHUYECKOMN
cpene; IBIKEHUS HeOSCHBIX T, SBOJIONNH 3BE311 1 BeeneHHow;
MPOBOAUTH HCCJEAOBAaHUE 3aBUCUMOCTEH (DU3NUYECKUX BEJIMYHMH C
UCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHUH, TIPH ITOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCHUpOBaTh pe3ynbTaThl MOJYYCHHON  3aBHCHMOCTH
(u3NUecKMX BEIMYMH B BHAE TIpaUKOB C YYETOM aOCONIOTHBIX
MOTPEITHOCTE  M3MEPEHUM, JAenaTh  BBIBOJABI IO pe3yJibTaTaM
HCCIICOBAHUSI;

IIPOBOJINTh KOCBEHHBIE H3MEpeHUs (GU3UYCCKUX BEIUYHH, IPH ITOM
BBIOMpATh ONTUMAJbHBIA METOJ W3MEpPEHHUs, OLEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKESHHON THUIIOTE3bI: TJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYyYEHHBIC PE3yJbTaThl W JI€JIaTh BBIBOJ O CTaTyce MPeIOKEHHOU
TUTIOTE3bI;

OIMCBIBATh METO/IBI IIOJIYYEHHUs HAYYHBIX aCTPOHOMMYECKUX 3HAHUM;
coOJ01aTh MpaBuiia 0€300aCHOrO TPY/la IPHU MPOBENCHUH UCCIIEI0BAHNIM B
paMKax y4eOHOro DKCIIEPUMEHTA, IIPAaKTUKyMa 151
y4eOHOUCCIIeI0BATEILCKON 51 [IPOEKTHOM NEeATEIIbHOCTU c
UCTIOJb30BAaHUEM  M3MEPUTENIbHBIX  YCTPOHMCTB U JAOOPATOpPHOIO
000pynoBaHUs;

pemarh pacyE€THBIE 3aJa4yd C SIBHO 33JaHHOW W HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENbI0: Ha OCHOBAHWM AaHalIM3a YCJIOBHUS BBIOMPATH
¢usnyeckue MoOAeNd, OTBEYarolhe TPeOOBaHUAM 3aJauyM, MPUMEHSTH
(GopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJNATHl (PU3UYECKUX TEOpUM
OpU WCHOJIB30BAHMM MAaTEMAaTHUYECKUX METOJOB pPEUIEHUs 3aaad,
IIPOBOAUTD PACUYETHl HA OCHOBAHUYM MUMEIOIIUXCS JAaHHBIX, AaHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOMBI PELIECHUs C YYETOM MOJY4YEHHBIX
pE3yJbTaTOB;

pemiaTh KayeCTBEHHbIE 3a7auM, TpeOyrollde MPUMEHEHUs 3HAHWN U3
pa3HbIX pa3zenoB Kypca PU3MKH, a TAaKKE WHTErpalud 3HAHUH U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LMKJIA: BBICTPAMBATH JIOTHYECKYIO



LIEIIOYKY PACCYKICHUH C OIIOPON HA U3YyUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB pa0OThl H3MEPUTENIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX(PUZUKOB
B pa3BUTHE HAyKHd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCJIEICTBUS OBITOBOM M IPOU3BOACTBEHHON
JESTEIBHOCTH 4YEJIOBEKa, CBA3aHHOM C (U3MUECKMMM IIpOLECcCaMU, C
MO3ULIUNA 3KOJOTMYECKON 0€30MaCHOCTH, MPEACTABIECHUIN O pallMOHATIBHOM
MPUPOJONOIB30BAHUM, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHUKEHUIN
HAyKd W TEXHOJOTMH JUId JaJIbHEHIIEr0 pa3BUTUSA YEJIOBEYECKOIO
00IIIeCTBA;

MPUMEHSATh pa3IMyHble CIOcOObl paboThl ¢ MHPOPMALUEH (PU3UUECKOTrO
COlepKaHUsl C MCIOJb30BAaHHUEM COBPEMEHHBIX HH(MOPMALMOHHBIX
TEXHOJIOTHM, TPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTMHM JUIsl TIOMCKA, NEepepadOTKM M MpeAbsIBICHUS Y4YEOHOU U
Hay4YHO-TIOMYJISIPHOM MH(MOpMALUK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMaIMU, MOJYyYEHHOW M3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBaTh  MOJy4aeMyr0  HMHQOpMAIMI0O W  OLEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSI 3HAHUM, TaK M Ha OCHOBE
aHaJM3a UCTOYHUKA UH(POPMALINH;

POSIBIIATH OpraHU3alOHHbIE " II03HABATEJIbHbIE yMEHUSA
CaMOCTOSITENIbHOTO MPUOOPETEHUSI HOBBIX 3HAaHUH B IIPOLIECCE BBHITOJIHEHUS
MIPOEKTHBIX U y4EOHO-UCCIIEN0BATENbCKUX PadoT;

paboTath B TpyHIe C HCIOJIHEHUEM pa3Iu4HbIX COLMAIBHBIX PpOJEH,
IUTaHUPOBATh PabOTy TPYMIIbI, PAIlMOHATIBHO PACIPENETATh 1EATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXIOIro W3
YYaCTHUKOB I'PYMIbI B PEIICHUE pacCMaTpUBAEMOM IPOOIIEMBI;

POSBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU ASSTEIbHOCTH O
CHEUATBLHOCTIM (UBUKO-TEXHUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
/i HaumenoBanue pPa3ae/ioB U TEM NMPOrpaMmMmabl Beero KOHTpOJ]beIe HpaKTHqCCKHe Oﬁpag()BaTe_]]bele
padoThI padoThI pecypcenl
Pa3znen 1. HAYYHBIA METO/ IIO3HAHUWSI TPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 3
Hroro o pasneny 3
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 8 1
2.2 Junamuka 8
2.3 Craruka TBEpAOTO Tena 3 1
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 8 1
Wroro no pazneny 27
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOIUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOPUU 10 1
3.2 Tepmonunamuka. TeniaoBble MalTuHbI 18 1
ArperatHpie cocTosiHus BenecTBa. Da3oBwie
3.3 12 1

Mepex oAbl




Uroro no pazgeny

40

Paznen 4. JIEKTPOANHAMUKA

4.1 DIEKTpUYecKoe MoJe 20
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 20
4.3 ToKM B pa3nu4HbIX cpeax 4
Htoro no pazneny 44
Pazgen 5. ®U3HUECKHN MIPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 16 16
Hroro no paszneny 16
Pe3epBHOE Bpems 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM (ungposnie)
¢ n IPOrpaMMBI Beero Kontpoabubie | IlpakTuueckue 00pa3oBaTe/bHEbIE
padoThI pPadoThI pecypceel
Paznen 1. JIEKTPOJIUMHAMUKA
1.1 MarauTtHoOe 1mose 10
1.2 DneKTpOMarHuTHast MHIYKIIUS 10 1
Hroro o pasneny 20
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanudeckne KoeOaHus 10
2.2 DNeKTpOMarHuTHbIE KoJeOaH!s 13
MexaHUYecKue U AJIEKTPOMArHUTHBIC BOJIHBI
2.3 8 1
2.4 Onrrka 20 1
Hroro no pazneny 51
Pa3znen 3. OCHOBBI CIIEIITMAJIbBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBbel CTO 4 1
Uroro no pazgeny 4




Pazpea 4.

KBAHTOBAS ®PU3UKA

4.1 KopmyckysipHO-BOJTHOBOM JTyalu3m 10

4.2 ®duznka aToma 3)
du3nKa aTOMHOTO SApa U SJIEMEHTAPHBIX

4.3 JacTHI] 5

Htoro no paznemny 20

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 10
Hroro o pasneny 10
Pazznen 6. PUSHUYECKHM TIPAKTUKYM

6.1 ®uznyeckuil NPakTUKYM 16 16
Hroro o pasneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE

Cucremarusamnus u 000011IeHNE
NPEMETHOTO COJEpPKAHUS W  OIbITa

71 NEeSITETbHOCTH,  MPHOOPETEHHOTO  TPH 10
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazneny 10

PeszepBHoe Bpems 5




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHusl

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

dwusuka — pyHAaMEHTATFHAS HayKa O
npupoe

02.09

AOcoirroTHas u OTHOCHUTEJIbHAA
HOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX
BCIINYUH

03.09

MopnenupoBanue B ¢pusuke. Ponb u mecto
¢u3uku B (GOPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NEITEILHOCTH 0

04.09

MexaHn4ecKoe JIBHKEHHUE. Cucrema oTcuerTa.
OTHOCHUTEILHOCTh MEXAQHUUECKOTO
JABHIKCHUA. HpHMaﬂ u 06paTHa;1 3agadu
MCXaHUKHU

09.09

Pannyc-BexkTop MarepuaibHON TOYKH, €TI0
MPOEKIIMU Ha OCU KoopAuHAT. Tpaekropus.
[Tepememenue. Ckopocts. X npoekuuu Ha
OCH KOOpAMHAT

10.09




PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduyeckoe omnucaHue paBHOMEPHOIO
IIPSMOJIMHEMHOTO IBUKECHUS

11.09

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.

16.09

Pemenue 3amau

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [IpsamonnHeiinoe
ABVKCHUC C TOCTOAHHBIM YCKOPCHUCM

17.09

I'paduueckoe onucanue NPIMOIUHEHHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

18.09

10

CBobosiHOE MajieHe. Y CKOpeHue
CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpEMEHU U ux rpaduku J[BuxeHue rena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY

23.09

11

Kpusosmuelinoe nBrkeHue. J[BuxKeHue 1o
OKPYKHOCTH. YTJIOBasi U IMHEHAs
ckopocts. [Iepuoa u yacrora.
LleHTpOoCTpEMUTENBHOE U TIOJTHOE YCKOPEHUE

24.09

12

KonTponbhas pabota no teme
"KunemaTtuka"

25.09




13

IIepssbiit 3axk0oH Hprorona. MMaepuuansusie
cuctemsl orcyéra. [TpuHnmn
OTHOCUTENBHOCTH ["annies.
HeunepuuanbHble CUCTEMBI OTCYETA

03.10

14

Cuna. PaBHogelicTByromas cuia. Bropoi
3akoH Hrrotona. Macca B3aumonelictsue
tei. Tperuii 3akoH HeroToHa

30.09

15

HpI/IHI_II/Il'I cynepnosnauu  CUll. Pemenue
3ala4 Ha IPUMCHCHUC 3aKOHOB HrroTona

01.10

16

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJICHTHOCTH I'PAaBUTALIMOHHON 1

02.10

UHEpPTHOM Macchl. Cuita TSDKECTH U
YCKOpEHHE CBOOOTHOTO TTaJICHUS

17

I[BI/I)KCHI/IG HEeOECHBIX TCII )51 nx
HCKYCCTBCHHBIX CIIYTHUKOB. HepBa;I
KOCMHUYCCKasA CKOPOCTh. 3aKOHEBI Kermepa

07.10

18

Cuna ynpyroctu. 3akoH ['yka. Bec tena

08.10

19

Cuina tpenust. [Ipupoaa v BUABI CUIT TPEHUS.
JIBr>keHrEe B KUJKOCTH W ra3e ¢ Y4ETOM
CHUJTbI COIIPOTHUBIIEHHUSI CPEJIbI

09.10

20

Hasnenue. 'mapocratndeckoe gaBiIeHUE.
Cwita Apxumena

14.10




AbcomoTHO TBepaoe Teino. [loctynarensHoe 15.10
U BpAalLLATEJIbHOE JIBUKEHUE TBEPJOrO Tela

21 MomenT CHJIBI OTHOCHUTEIBHO ocu
BpaieHus. [1neqo cuiibl
CioxkeHue cuil, IPUJIOKEHHBIX K TBEPAOMY 16.10
teny. LleHTp TsxkecTH Tena. YcinoBus

22 paBHOBECHs TBEPJOTO Tena. Buasl
paBHOBecHs Pemenue 3anau

23 Kontponbnas padota nmo teme "J[uHamuka. 21.10
Craruxka TBepaoro tena'
NMinynbc MaTepralIbHOW TOUYKHU, CUCTEMBI
MaTepualbHbIX ToueK. LleHTp Macc cucteMbl
MaTepHualbHbIX ToOueK. Teopema 0 JBUKEHUU

24 1eHTpa Macc MIMnybc CUilbl U U3MEHEHUE 22.10
MMITyJIbCa TeJla. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE IBUKEHUE

25 Pemnrenne 3amau 23.10
PabGora cunpl Ha ManoM M Ha KOHEUYHOM

2% nepemernieHnu. I'papuueckoe
npecTaBiIeHne paboThl CHIIbI. MOIIIHOCTH
CHUJIBI
Kunernueckas sueprus. Teopema 00

27 W3MEHEHUU KUHETUYECKON 3HEpruu

MaTepHaHLHOﬁ TOYKH




28

[TorennumanbHble U HENOTEHUMAIBHBIE CHUJIBI.
ITorennmansHas JHEPIHUsl. Bropas
KOCMHYECKasi CKOPOCTh

29

TpeTrbs kocMudeckasi ckopocTb. CBs3b
pabOThl HENMOTEHLIUATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

30

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyium 1 uneanbHOM
KUJIKOCTH

31

KoHnTpoapHas padoTa o Teme "3aKoHbI
COXpaHEHHUs B MeXaHHKe"

32

PaszButue mnpencraBineHuid 0 mpuUpoOnE
termnoThl. OcHOBHBIE nonoxenust MKT.
Juddyzus. bpoyHoBckoe ABMKEHHE

33

CrpoeHue ra3000pa3HbIX, KUIKUX U
TBEPJIBIX TeJ. XapakTep JBMKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BELIECTBA

34

Macca u pazMepsl MOJIEKYIT (AaTOMOB).
KomnmuectBo Bemectsa. [TocrosHHas

ABoraapo




35

Temmneparypa. AOGcostoTHas TeMIeparypa.
3akoH /laneToHa TemioBoe paBHOBECHE.

IlIkxana Ilenscus Pemenue 3ama4

36

WneanbHelil ra3. YpaBHeHUE
MenneneeBaKianeiipona. ['a30Bbie 3aKOHbI
Penrenue 3anau

37

I/I30Hp0ueccm B UACAJIbHOM ra3€ €
INOCTOAHHBIM KOJITMYCCTBOM BC€HICCTBA

38

['paduyeckoe mpencTaBicHue
M30MPOIECCOB: U30TEPMa, U30X0pa, n306apa

39

OcHoBHoe ypaBHenne MKT Pemenue 3anau

40

CBs13b a0COIIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEeIHEN
KMHETUYECKOW SHEPTUEN MOCTYNATENbHOIO
TEIUIOBOTO IBM)KEHUS €€ YacTHI]

41

O0001eHne 1 cUcTEMATHU3alAA 3HAHUNA 110
teme "OcuoBel MKT"

42

KontponbHas padota o teme "OCHOBBI
MKT"

43

TepMoanHaMuyecKkas CUCTEMA. 3a/laHUE
BHEIIHUX ycinoBul i T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
[Tapametpsl T/l cuctemsl Kak CpeiHHE
3HAYEHHUsI BEJIMYMH, OITUCBHIBAIOIINX €€ HA
MHUKPOCKOIINYECKOM YPOBHE




44

Ypasuenne Menneneesa-Kianelipona u
BBIPAKECHUE Il BHYTPEHHEN SHEPTrUU

45

BrIpaxenue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'O MJI€aJIbHOTO Iasa.
KBasucraTtnueckne U HECTaTUYECKHE
IIPOLIECCHI

46

DnemMeHTapHas paboTa B TEPMOAHMHAMUKE.
Boruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

47

Temonepeaaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
cosepiieHus pabotsl KonBekius,
TEIUIONPOBOJHOCTD, U3JIyYEHUE

48

KonunuectBo Temnorel. Tem1oéMKoCTh Tea.
YaenbHas u MOJIAApHAasA TEIJIOEMKOCTH
BEIlleCTBA. Y AeIbHas TEIIoTa CropaHuA
TomnuBa Pacdér koandecTBa TEIIOTHI Ipu
TCILIoNepeaaquc

49

[Tonsitne 00 annabatHom mporecce. [lepBorit
3aKOH TepMOHI/IHaMI/IKI/I

50

Bropoit  3akoH = TepMOIMHAMUKU IS
PaBHOBECHBIX M HEPABHOBECHBIX MTPOLIECCOB.
HeoOpatuMocTh NpHUpOIHBIX MPOIIECCOB

51

[TpyuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH.

KIIJT




52

MakcumanbsHoe 3Hauenue KITJ. I{uxn

Kapno Pemenune 3anau

53

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIUIOBBIX ABUTaTelIed. TerioBoe
3arpsi3HEHUE OKPYXKAIOLEH CpeIbl

54

O0001IEHNE ¥ cUCTEMATHU3AIMs 3HAHUH 110
TEME "TepmouHaAMUKa. Tennosrwie
MAaIuHb!"

55

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TernoBbie MauHb!"

56

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenne n kunenue. Y nenpHas TeILIoTa
napooOpa3zoBaHus

57

HacplleHHbIe 1 HEHACBIITICHHEIE Tapsl.
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT 00BEMa
HACBIIICHHOTI'O ITapa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUSA B
KHUAKOCTHU

58

Brnaxnocts  BO3mgyxa.  AOcomioTHas U
OTHOCHUTEIbHAS BIAXKHOCTD

59

Pemenue 3agau




Teépnoe Teno. Kpucrammyeckue u

60 amop(HbIe Terna. AHU30TPOIUS CBOWCTB
KpUCTAJUIOB

61 [LnaBnenue u kpucramm3anus. Y 1eapHas
TeruioTa riasiaenus. Cyonmumanus
Hedopmaruu TBEpAOTO Tena. PacTskenue u

62 cxatue. Cnur. Monyns HOwnra. Ilpenen
yrnpyrux aedopmarmii

63 YpaBHeHHe TEIJI0BOr0O OanaHca

64 Pemenue 3amay
[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie

65 saBieHUd. /aBieHune noa NCKpUBIECHHON
MOBEPXHOCTHIO JKUJIKOCTU. DopMyIna
Jlannaca
O000meHre U cucTeMaTu3anus 3HAaHUKA 110

66 TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
®dazoBble Iepexoas”

67 KonrtponbHas paborta no reme "ArperaTHsie
cocTtosHMs BenlecTBa. @a3zoBbie nepexoan”
DneKTpu3anus Tei U e€ MposiBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna

68

SJICKTPUYCCKUX 3apsa10B. HpOBOJIHI/IKI/I,
JAUDJICKTPHUKU U TTOJIYIIPOBOAHUKHA




69

DJIeMEHTapHbIN ATIEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEHHsI SJICKTPUUECKOTO 3apsiia

70

B3anmopenicTeue 3apsanoB. Toueynsle
3apsiabl. 3akoH Kynona Pemenue 3amau

71

Onektpuueckoe noise. Ero neiictBue Ha
ANEKTPUUECKUE 3aPS/IbI

72

Hanps€HHOCTh 3JEKTPUYECKOTO MOJIS.
[TpoOHebIi 3aps. JInHuKM HANPSHKEHHOCTH
anekTpudyeckoro  mojs.  OpgHOponHOe
JIEKTPUUECKOE rnojue [TpuHIHD
CYNEPIIO3ULUH JICKTPUUECKUX TOJIEH

73

IToTreHnnuanpHas OHCPIruA 3aps/ia B
QJICKTPOCTATUYCCKOM IIOJIC. IToTenunan
QJICKTPOCTATUUCCKOT'O ITOJIA Pa3HocTh
IMMOTCHUHUAJIOB U HAIIPSAKCHUC

74

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
MOTEHIUAJIOB Ul SJIE€KTPOCTATHYECKOTO
OJISA

75

Pemenue 3amau

76

ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsbxeHHo cdepsl [lone paBHOMEpHO
3apsHKEHHOTO 1Mo 00bEéMy mapa. [Tome
PaBHOMEPHO 3apsHKEHHONW OECKOHEUHOM
IJIOCKOCTH




Konpnencarop. D1neKkTpoéMKOCTh

77 KOHJIEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa
[TapannenbHoe coeIMHEHNE KOHIEHCATOPOB

78 [locnenoBarenbHOE COENMHEHNE
KOHJIEHCATOPOB

79 OHeprus 3apsKEHHOr0 KOHAEHCATOpa

80 Pemenue 3amay

81 JIBrkeHHe  3apsOKEHHOM — 4acTHIBI B
OJIHOPOJHOM 3JIEKTPUUECKOM I10JIe

82 Pemenue 3anau

a3 O06o01eHre U cucTeMaTu3alus 3HaHUK 10
TeMme "DnekTpuueckoe nosue"

a1 KonTponbHas pabora no teme
"DnexkTpuueckoe mnosie"
Cuna toka. [ToctosiHHBIN TOK. YcaoBUs

85 CYIIIECTBOBAHHS MTOCTOSTHHOTO
AIIEKTPHYECKOTO TOKA

86 Wcrounuku Toka. Hanpsixenne u 3/1C

- 3akon Oma 1S y4acTKa Lenu.
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBHCUMOCTH CONPOTHUBIICHHS OJTHOPOTHOTO

88 NPOBOJHUKA OT €ro JJIUHBl W TUTOMAad

MOIEPECUYHOTO CCUCHUA




yI[CJ'IBHOC COIMPOTUBJICHHUE BEIICCTBA.

89 1
Pemenue 3agau

90 [TocnenoBarenpHOE, TapaIETBLHOE, 1
CMEIIAaHHOE COSTMHEHUE TIPOBOTHUKOB

01 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX L
neneii. [Ipasuna Kupxroda

92 Pemenue 3amay 1
Pabota anekTpuueckoro Toka. 3akoH

93 1
Jxoyns —Jlenna

94 Pemenue 3amay 1

o MoIHOCTb 3JEKTPUUYECKOTo ToKa. TernoBas L

5 MOIIIHOCTb, BbIJIETIsiEMasi Ha PE3UCTOpe

96 Pemenne 3amau 1

o7 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE 1
HMCTOYHUKA TOKA

o3 3axon OMa 1715 OJTHOM (3aMKHYTOM) 1
AIEKTPUYECKOM LETH

99 Pemenne 3amau 1

100 MomHoCTh HCTOYHUKA TOKA 1

101 Kopotkoe 3ambikanne 1

102 Konzaencarop B 1ienu nNocTOSIHHOTO TOKa 1

103 Pemenue 3amau 1




Pentenue 3anaud mo treMe "I1locTOAHHBINI

104 3NIEKTPUYECKUM TOK"

Penrenue 3anau mo treMe "I1locTOAHHBINI

105 AIIEKTPUYECKUH TOK"

106 Pemenue 3anau no teme "IlocTostHHBIN
ANEKTPUUECKUH TOK"

107 OO6o0mIeHre W cuUcTeMaTu3alus 3HaHWHA 110
teme "TlocTOSIHHBIN AIeKTpUUECKUA TOK"
KoHntpoinbHas padora mo teme "llocTosHHBII

108 AIIEKTPUYECKUI TOK"

DJIeKTpUUYecKas MPOBOJUMOCTb Pa3IUYHbBIX

109 BEIIECTB. DJIEKTPUUECKUI TOK B METaJIax.
CBepXInpoBOAUMOCTh
DNEKTPUYECKUH TOK B pacTBOPax U

110 pacIuiaBax 3J€KTpOoiIUTOB. 3akoHbl Dapanes
JUTSL DJIEKTPOIIN3a

111 DnexkTpuueckuil Tok B razax. [lnazma

119 DneKTpUYecKUil TOK B BakyyMe. BakyymHbie
npuOOpbI

113 DNEKTPUYECKUH TOK B TIOJTYIPOBOJHUKAX

114 [TorynpoBOTHUKOBBIE TPUOOPHI




115

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3MepeHue Cuiibl TOKa U HAMPSHKEHUS B
LENH MOCTOSTHHOTO TOKAa MPH MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
puOopoB" miu "3HaAKOMCTBO ¢ IU(PPOBOH
nabopatopueii o ¢puzuke. [Tpumepsl
U3MEepeHUs PU3NICCKUX BEITMYUH MIPH

MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

116

Ou3nyecKuil MPakTUKYM 0 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKECHHUS C
LIEeJIbI0 OTPEICIICHUS MTHOBEHHOM CKopocTH"

117

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JIBUKEHHHM 110 HAKJIOHHOW IIJIOCKOCTH" WM
"HccnenoBaHue 3aBUCUMOCTH IIyTH OT
BPEMEHHU IIPH PABHOYCKOPEHHOM JBUKCHHUN"

118

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"




119

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3ydyeHue IBH>KEHUSA TeJla 0 OKPYKHOCTH
C ITOCTOSIHHOM 1O MOJIYJIFO CKOPOCTHIO" MITH
"HccnenoBanue 3aBUCUMOCTH TIEpUOJIa
oOpallleHns KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

120

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOJAEHCTBYIOLIEH CUJIbI IPU
JBUKEHUH OpYyCKa M0 HaKIIOHHON
mockoctu" unu "IIpoBepka runoTesbl o
HE3aBHCUMOCTH BPEMEHHU JIBHKEHUS OpycKa
110 HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

121

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI

YIPYTOCTH, BO3HUKAIOIIMX B IPYKHUHE U
pe3MHOBOM 00pasiie, oT ux aedopmaryu”
wiy "M3yuenne IBUKEHUS CUCTEMBI TEll,
CBS3aHHBIX HUTBIO, MEPEKUHYTON uepe3
n€rkuii 610K"




122

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko uIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 PHIMEeHTa
3aBucumoctd Frp(N)" wiu "MccnenoBanue
JBIDKEHUS OpyCKa 10 HaKJIOHHOM TIOCKOCTH
C NepeMeHHbIM K03 unmeHTom TpeHus"
unu "M3yueHne IBUKEHUS TPy3a Ha BaIy C
TpeHuem"

123

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalieHus"
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOMUYMBOCTH TBEPAOTO TeJa, UMEIOILET0
IJI0LAb OTIOPHI"

124

Pu3NYecKuil TPAKTUKYM 110 TEME
"HM3MepeHne UMITyJIbca TENA [0 TOPMO3HOMY
nytu" i "M3mepenue cuiibl TAry,
CKOPOCTH MOJEIH 3JEKTPOMOOUIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEeHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHust
VMITYJIbCA MIPH YIPYTOM B3aHUMOJICHCTBUU"
iy "M3MepeHne KNHETHYECKON YHEPTUH

T€Ja 10 TOPMO3HOMY ITyTH"




125

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue u30TEpMUYECKOro Ipolecca
(peKOMEH/1I0BaHO HCIIOJIb30BaHKUE HU(POBOM
nabopatopun)" win "M3ydeHre H30X0pHOTO
npouecca" win "U3yuenue nzodapHoro
npouecca" win "[IpoBepka ypaBHeHUs
cocrosiHus"

126

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHOM TemIoéMKOCTU" Win
"UccnenoBanue mpoiiecca OCThIBaHUS
BemtectBa" uinu "Mccinenosanue
agnabarHoro mponecca” wim "M3ydenne
B3aUMOCBSI3H YPHEPTUU MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
Kugkocren"

127

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEHN HcrapeHust
)uakocrei" wim "M3mepenue yaenbHOn
TETJIOTHI TJIaBJIeHus JIbpaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepeHne abCOMOTHOM BIaXXHOCTU
BO3/yXa M OLIEHKA MacChl IapoB B
nomerienun". Msmepenue korppuimenta
MOBEPXHOCTHOT'O HATSKEHUS

128

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGnronenue mpeBpalieHus SJHepruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3IydeHus ceeronuoaa” unu "M3ydenne




MIPOTEKAHUS TOKA B LIETIH, COJICPIKAIIICH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTHU MOTCHITMAIOB (HAINPSDKEHUS ) TIPH
MOCJIENOBATEILHOM COEIUHEHUN
KOHJICHCATOPOB"

Ou3nuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue CMEMIAaHHOTO COETUHEHUS
pesuctopoB" wim "U3mepeHue yneabHOTO

129 CONPOTUBIICHUS IIPOBOJAHUKOB" WIIN
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIsl JIaMITbl HaKaJTuBaHUs "
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"M3MepeHnue 3apsia OJHOBAJIEHTHOIO HOHA"

130 W "UccnenoBanue 3aBHCHUMOCTH
COIIPOTHBIICHUS TEPMOPE3UCTOpA oT
TEeMIEPATyphl" U "Custue
BOJIbTAMIIEPHON XapaKTePUCTUKH auoaa”
PeszepBHbIit YPOK. O06o06meHue u

131 cucTeMaTu3alus 3HaHUi 1o TeMe
"KunemaTtuka"

PesepBHbIit YPOK. O60061eHne u

132 CUCTEeMaTH3allMsl 3HaHUH 10 TeMe

"Innamuka"




133

PezepBubiit  ypok.  OO6oOmieHue  u
cucreMarusanus 3Hanui mo teme "Craruka
TBeporo Tena'"

134

PesepBHbIit YPOK. O6006mieHne u

CHUCTEMAaTH3allis 3HAaHUM 110 TeMe "3aKOHBI

COXpaHEHHUs B MEXaHUKe"

135

PesepBublit ypok. O60011eHuE U
cucreMaru3anus 3HaHui 1mo Teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun""Tepmoannamuka. TemioBble
MaIIuHbI"

136

Peseprubiit ypok. O600111eHUE U
cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"OnexTpuueckoe nose""TlocTosTHHBIM
anekTpudeckuil Tok" "Toku B pa3InyHBIX
cpenax

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
N1/ T Jlarta uudgposbie
°n/m eMa ypoka
MY Beero Kontpoiabnbie | IlpakTHueckue usyuenns | 00PA30BATENLHBIE
paboThI paboTnI pecypcbl
B3anmoneicTBre TMOCTOSHHBIX MarHUTOB U 02.09
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE 1ozJe. 1
['mnore3a Amnepa
Bexkrop marautHOM uHAYKUMU. [TpuHUmn 03.09
2 CyNEPNO3UIIMU MATHUTHBIX MoJen. JIlnaun 1
MarHuTHON MHIYKIIUH
MarsuTHO€ 1noJj€e NPOBOJHUKA C TOKOM. 04.09
3 OmneiT Opcrena Cuna Ammnepa, eé 1
HaIpasJIeHUE U MOJYJb
[Ipumenenue 3akoHa Amnepa. 09.09
4 DneKTpou3MepuTeNbHble Ipudops! Pemenne 1
3a1a4y
Cuna JlopeHna, e€ HanpaBJIeHUE U MOJYJIb. 10.09
5 JIBrKeHune 3apsyKeHHON YacTHIIbI B 1
OJIHOPO/IHOM MarHUTHOM I10Jie
6 Pemrenue 3agau 1 11.09
7 PaGora cunel JlopeHniia 1 16.09
8 Pemrenne 3agau 1 17.09
9 MarHauTHoOe 1I0JI€ B BEIIIECTBE. 1 18.09
deppoMarHeTUkH, rnapa- u AuaMarHeTHKU




10 Pemenne 3ama4d no reme "MarautHoe moiie" 23.09
11 SBneHne IEKTPOMAarHUTHON UHAYKITHH. 24.09
IToTok BekTOpa MAarHUTHOM MHIYKLIUU
19 OJIC nnaykiuu 3aKoH 3JIE€KTPOMarHuTHOM 25.09
unaykuuu Papanes
13 [Tpaswio Jlenna Permenne 3amau 30.09
Buxpesoe anexrpudeckoe nozue. Toku @yko 01.10
14 OJC uHAYKUMH B IBUKYLUXCSI
MIPOBOJIHUKAX
SBnenune camounaykuu. 3/C 02.10
15 CaMOMHIYKITUU
OHeprus MarHMTHOTO TMOJsl KaTyIIKH C 07.10
16 TOKOM. DJIEKTPOMAarHuTHOE T0JIe
17 Pemenue 3amau 08.10
O0001eHne U cUCcTEMATU3AMs 3HAHUM II0 09.10
18 Teme "DneKkTpoauHaMuka”
KontponbHas padoTa o Teme
19 ) " 14.10
TMEKTPOJUHAMHKA
5 Konaebarensuas cucteMa. CBOOOIHEIE
0 konebanus. 'apMoHndeckue KoneOanus 15.10
Kunemarnueckoe ¥ TMHaMHAYECKOE
21 16.10

OIMCAaHMUE KOJIeOaTEIbHBIX JBHOKCHHU N




Ammuiutyna u ¢asza xonedanuii [lepuon u
yactorta konebanuii. [lepuon manmbix
CBOOO/IHBIX KOJICOAHUI MaTEMaTHIECKOTO

22 21.10
MasiTHUKA. [leproa cBOOOTHBIX KOJICOaHMIA
MPYKUHHOTO MasiTHUKA
23 3aryxaromue Konebanus. BeiHyX1eHHbIE
kosieOaumst. Pe3onanc 22.10
24 ABTOKONIEOAHUS 23.10
25 Pemenue 3amay
26 Ypok-koHpepenmus "MexaHuueckue
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"
57 O0o00m1enrne U cucreMaTu3alysd 3HAHUH 110
TeMe "MexaHnueckue koiaeoanus"
28 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBs3b aMIUIUTYABI
29 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHITBI
TOKa B KOJIEOATEIbHOM KOHTYpe
30 3aKOH COXpaHECHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue JIeKTPOMarHuTHbIC
31 KoJIEOaHMUSL. BreinyxaeHHbie

SJICKTPOMArdHuTHBIC KoJieOaHMs




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

32 Karymika MHIyKTUBHOCTH B LIeNIU
IIEPEMEHHOI0 TOKa
MoHOCTh IepeMEHHOr0 TOKA.

35 AMIUTUTYIHOE U ICUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaNpsKEHUS

36 Pe3onanc B anekTpudeckoi nenu Pemenue
3a1a4
WneanbHblif Tpanchopmarop.

38 [IpousBoncTBO, epenaya u noTpedieHne
3JIEKTPUUECKOI SHEPrun

39 DKOJIOrHYecKre PUCKH IIPU IPOU3BOJICTBE
anekTposHepruu. KynabTypa ucnonb3oBaHus
AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU

12 O06o0011IeHre U cuCTeMaTU3alusl 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"
MexaHnyeckne BOJIHBI. XapaKTepUCTUKHU

53 MEXAHUYECKUX BOJIH CaoiicTBa
MEXaHUYECKUX BOJH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Undpa3syk u yapTpassyk. lllymosoe
3arpsi3HEHNE OKPYKArOLIEH CpeJIbl

57 Pemenue 3anau




58

9J’I€KTpOMaI‘HI/ITHbIe BOJIHBI. I/IBHY'-IGHI/IG
9JICKTPOMArHuTHBIX BOJIH

59

OHeprus NeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

60

[Ixana 3JEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne IIEKTPOMArHUTHBIX BOJH B
TEXHHKE U OBbITY

61

HpI/IHHI/IHbI PaauoCBA3U U TCIICBUACHUA.
Paguonokamus. :‘)HCKTpOMaFHI/ITHOC
3arps3HCHUC oxpy;xaromeﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

Cser. 3aKkoH MPSIMOJIMHEHHOTO
pacmpocTpaHeHHUs CBETa

64

Otpaxenue csera. [1nockoe 3epkaino.
Ccepuueckoe 3epkaino

65

[Ipenomnenue cBera. AOCONIOTHBIN U
OTHOCHUTEJIbHBIN NOKA3aTeb MPEIOMIICHUSI.

ITonHoe BHYTPCHHCC OTPAXKCHUC.
Hpel[eHLHLIﬁ YroJi MOJIHOT'O BHYTPECHHETO
OTPAKCHUMA

66

Pemenne 3amad Ha MNPUMCHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUSA CBCTA




Xon stydeil B mpusMe. Jlucnepceust cBera.

67 .
CnoxHbIN cocTaB Oenoro ceera. L{per

68 JIunzpl.  DoOKycHOE  pacCTOsHHME U
ONTHUYECKAsl CUJIA JIUH3BI

69 [TocTpoenne n300pakeHUH B JIMH3aX U HUX
cucTeMax. YBeJlInYeHHEe JTUH3bI
Pemenue 3agau Ha mocTpoeHue

70 M300paXeHU, OJIy4aeMBbIX C IIOMOILBIO
JIVH3
Pemenue 3anau. [Ipenensl npuMeHUMOCTH

71 FCOMETPUYECKONM  onTukM [ma3  Kak
ONTHYECKasl CUCTEMA

72 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUs

73 [ucnepcus ceerta
Wntepdepenius ceera KorepeHTHble

74 UCTOYHUKU. YCIIOBHS HAOMIOIEHUS
MaKCUMyMOB I MUHUMYMOB

- [Tpumenenue unrepdpepenuun Pemenue
3a1a4y

76 Hudpaxus ceeta

- Hudpakumonnas  pemeérka.  YciaoBue
HaOJII0IeHUS TJIaBHBIX MAKCUMYMOB

78 Pemenue 3amau




HOHepeqHOCTB CBCTOBBIX BOJIH.

79
[Tonsipu3zanus cBeta
20 OO6o00meHre 1 cucTeMaTu3alus 3HAHUM 10
teme "OnTtuka"
81 KoHTponbHas paborta o teme «OnTuKa
I'panu1IBI IPUMEHUMOCTH KJIACCHYECKOU
82 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U
NPUHIUI OTHOCUTEIBHOCTH
[TocTynatet CHeLHAaJIbHON TEOPUH
83 OTHOCHUTEJIEHOCTH Y CJIOBUE TIPUYUHHOCTH.
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.
3amMezieHre BPEMEHU M COKPAIICHNE JTTMHBI
Y OHeprust U UMITYJIbC PETSTUBUCTCKON
YaCTHIIbI
- CBsi3b Macchl C HHeprued M HMIYIbCOM
PENATUBUCTCKOM YacTUIbl. DHEPIUs MOKOs
26 PaBHOBecHOE TemIOBOE M3ITydeHNe 3aKOH
cMenienus Buna
87 I'mnoresa M. Ilnanka o kBaHTax. ®OTOHBI
88 DHeprust 1 UMITYJIbC GOTOHA
®oroaddext. OnbiTe A. I'. CTonerona.
89
3akonbl poTorddekTa
VYpaBHenue DifHmTelHa 11 GoTodPdeKTa.
90 " n
Kpacnas rpanuna" gotorddexra
91 JaBnenue cBera. OnbiTel [1. H. JIeObenena




BomaHoBEIEe cBOlicTBa yacTull BoaHEI Ae

092 bpoina. [lnuna BosiHbl ne bpoiuisa u
pasMepsl 001aCcTH JTOKATU3AIUN
JIBUKYILIEHCS YaCTULIBI

93 KoprnyckynsipHO-BOJIHOBOH Jyalii3mM

94 Pemrenne pacy€THbIX 3a1a4
KonTpompHas padora o Temam: "OCHOBBI

95 CTO", "KopryckyisspHO-BOJIHOBOI
nyanuzm"

96 OnBITHI 110 UCCIIEIOBAHUIO CTPOEHHUS aTOMa.
[Tnanerapnast moaens atoma Pesepdopna

97 [Hoctynars! bopa Busasl cnektpos. Criektp
YPOBHEW PHEPTUU aTOMa BOJAOPOAA

98 CHOHTaHHOE U BBIHYKJEHHOE U3JTyUYE€HUE
ceera Jlazep
Hyknonnast Mogens sanpa

99 I'eitzenbeprallBanenko. 3apsn 1 MaccoBoe
YUCIIO SApA.

N3otonsl. PagnoakTMBHOCTH
3aKOH paJnoakTUBHOro pacnana. CBoiicTBa
100 HOHU3UPYIOUIETO U3iIydeHus. Brusaue

PAAVOAKTUBHOCTH Ha KUBBIC OPraHNU3MBI.
Ho3nmerpus




101

OHeprus cBA3U HYKJIOHOB B siJpe. S nepHbie
cuiel. Jleext maccol saapa. SnepHbie
peakuuu. Snepueie peakTopsl. [IpodieMbr
YIIPABIISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

102

Meroasl perucTpaluy U UCCIEI0BAHNS
JJIEMEHTApHBIX YacTull. OyH/IaMEHTAIIbHbBIE
B3aUMOJICUCTBUA. bapnoHbI, ME30HBI U

nentoHsl. [IpencraBienue o CtanaapTHOM
mojenu. KBapk-riitooHHass MOJEIb aipOHOB

103

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

104

[TpuMeHnMOCTh 3aKOHOB (DU3UKU IS
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BbeKTOB. METO/ Il aCTPOHOMHUYECKHUX
HCCIIeIOBAaHNI

105

Bun 3Bépmnoro neba. CosBe3nus, SpKUe
3Bé3ll])l, IIaHETHBI, UX BUAUMOC IBUXKCHUC

106

Comueynas cucrema. Coinane. ConHeyHas
aKTUBHOCTH. McTounuk sneprun ConHua u
3BE3




107

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTHUKHU.
Junarpamma 'cnekTpalbHBIM Kiacc —
CBETUMOCTB" 3Be3 bl TJIaBHOM
IOCJICIOBATCIBHOCTH

108

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOKICHUU U
sBositony CosHIA U 3BE3/1. DTallbl )KU3HU
3BE3 ]

109

Mineunsiii [Iyte — Hama ["amaktuka. Tunel
rajakTuk. YEpHbIE ABIPHI B s/1pax rajJakTHK

110

Bcenennas. Pacmmupenne Beenennoil. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PennkToBO€ n3iyueHue

111

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBanue MarHUTHOTO MOJISt

MOCTOSTHHBIX MarHUTOB" WJTH
"UccnenoBanue cBOMCTB (eppoMarHeTHKoB"
w "HccnenoBanue neicTBYS IOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKOM"

112

Pu3NUeCcKuil TPAKTUKYM 110 TEME
"N3mepenue cunsl Amnepa” win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
nin "OnpeneneHne MarHUTHONW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammnepa”




Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS 3€KTPOMArHUTHOM
113 uHaykauu" win "Onpenenenrue HHIYKIUN
BHUXPEBOI'0 MarHUTHOTO MOJIS"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue siBIeHUS CaMOMHIYKIIUN"
win "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reHeparopa"

114

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

115

Pu3NYeCKuil TPAKTUKYM 110 TEME
116 "IIpeoOpa3oBaHne SHEPTUU B IPYKUHHOM
MasiTHUKE"

Pu3nYecKuil IPAKTUKYM 110 TEME
117 "HccnenoBaHue NepeMeHHOr0 TOKa Yepe3
[IOCJIEA0BATEIBHO COEAUHEHHBIE

KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ min
"HccnenoBanue pabOThl HCTOUHUKOB CBETA
B LIETIH NIEPEMEHHOr0 TOoKa"

118 Pu3nUeCcKuil IPAKTUKYM 110 TEME

"N3y4yeHue napaMmeTpoB 3ByKOBOW BOJIHBI"




119

DuU3nYeCKu MPAKTUKYM 10 TEME
"M3Mepenne nokazaresns npeaoMiIeHUs
crexna" win "[lonydeHune n300pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JTUH3bI"

120

®u3nyecKkul  MpPakTUKyM 110  TeMme
"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusg OT BelIeCTBa (HA HpUMEpe
kugkux — mH3)"  wim - "H3Mepenue
(OKYCHOTO PACCTOSHHS PACCEUBAIOIIUX
uH3"

121

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIIH
U noJasipusanuu ceera'

122

Pu3nYecKuil NPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
PeNSITUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

123

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue noctosHHoi [lnanka Ha ocHOBE
uccnenoBanus Gotorddexra" umu
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO] OT HarpsiKeHus"

124

Pu3nUeCcKuil IPAKTUKYM 110 TEME




"HccnenoBanue CrieKTpa pa3pesKkeHHOTO
aTOMapHOro BOJIOPOJA M HU3MEpEHHE
nocTtostHHOM Punbepra”

125

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
MCIIOJIb30BAaHUEM JI03UMETpa' Uin
"M3yueHne noriomeHus 0eTa-4acTuly
aroMuHueM"

126

®u3NUeCcKuil TPAKTUKYM I10 TEME
"HabGnromenus 38€34H0r0 Heba
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUITOKEHUM J1J15
OTIpEICTICHUS TTOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue
3B€31b1" nian "HabmroneHus B TeIECKONI
JlyHsl, 1aHET, TYMAHHOCTEN U 3BE3HBIX
CKoOIJIeHui"

127

O0001eHne U cucTeMaTU3alus 3HAHUN 110
Teme «MexaHuka"

132

O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH 110
teme "MonekynspHas puzuka”

133

O0001IeHNe U cUCTEMATH3aIMs 3HAHUN 110
Teme "DneKkTpoauHamMuka”




134

PesepBHeblit ypok. O6o0IICHHE U
CHCTEMATU3ALMS 3HAHUH 10 TEME
"MexaHndecKknue KoeOanust

DJIeKTpOMarHuTHbIE Koyie0aHus "

135

PesepBHeiit ypok. O600IICHHE 1

CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE
BoJIHBIL. Ontuka”

136

Peseprubiit ypok. O60011eHuE 1
cHcTeEMaTu3alus 3HaHui no teme "dusznka
aToMa M aTOMHOTO sJipa ¥ 3JIEMEHTAPHBIX
yactuir"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

16







YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

o dusuka. Mexanuka, 10 knacc/ Makumes I'.5., Cunsaxos A.3., OOmiecTBO ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

®uzuka. 10 xnace. YueOHuk as 061meodpazoBaTebHbIX opranu3anuii. ba3osblit
n yriayonennsiii ypoBHu/I'. 5. Msikuiues, b.b. byxosues, H.H. Corckuii,

"UznarensctBo "[IpocBenienue"”

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1)®usuka. Pa3bop sx3amenanuonnsix 3aganuii EI'9/M.JI1. Kacarkuna, Poctos-
Ha/lony "MU3natensctBo "OEHUKC", 2)/locTrKEHNE TMUHOCTHBIX PE3YJIHTATOB
yuamumMucs Ha ypokax pusuku/Kynam M.A., Boarorpan, "M3garenscTBo
"Vuutens", 3)®Pusuka. 7-11 knaccsl. Opranuzaiusi BHeKJIacCHON paboThl. bank
MeToau4ecKuX uaeu. TBopueckue MeponpusiTusi/ ABTOpbI-COCTaBUTENN
B.C.bnaronapos, JK.W. PaByukas, Bonrorpan, "MU3narensctBo "Yuurens"
4)Duzuka. [loypounoe mnanupoBanue. 10-11 knaccel. [Tocobue nis yuureneit
oOmeoOpaszoBarenbHbIX opranuzanuii. Kimaccuaeckuit kypc/B.®.

[Iunos/Mocksa, "U3narensctBo "[Ipocsemnienue”, 5)dusuka. 10 kiacc.
Metoanueckoe mocooue/IlerpoBa M.A., Kyapsisuer B.B., Mocksa, 3naTenscTBo

"IIpocsenienue".



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1)https://lecta.ru/ - IludpoBas oOpazoBatenbHas maThopma,

2) https://lbz.ru/ - anexTpoHHBIE pecypchl 10 PHU3HKE,
3)https://fizika.ru/ - caiit g npenogaBaTeel GU3HKH,
4)https://college.ru/ — matepuansl A noaroroBku k EI'D ¢ 2002r.,
5)https://elementy.ru/ - «ITyTh B HayKy» - 3JIEKTPOHHBIN KYpHAJ IS

IMKOJIBHUKOB, CTPCMAIINXCS PA3BUTH CBOM Kpyro3op 1 yJIy4dllnuTb 3HAHUS 110

dusuke,

6) https://fiz.1sept.ru/ — »snekTpoHHas MOAOOpPKA >KYpHAIOB IO (H3UKE OT

u3zaTenabckoro goma «IlepBoe ceHTsOps»,

7) https://teach-shzz.jimdofree.com/ — Nudopmaruka u Qusvka, yHUKaIbHBINA

pecypc, coliepkKaniuil AIeKTPOHHbIE OMOIMOTEKH MaTEPUAIOB MO 3TUM JIByM

MpeaMeTam;

8) http://school-collection.edu.ru/- Enunas KOJUICKITHSI UPPOBBIX

00pa3oBaTeIbHBIX PECYPCOB,
9) https://lesson.edu.ru/ - denepanbuelii mopran «Poccuiickoe 00pa3oBaHuey,

10) https://m.edsoo.ru/ - Enunoe comepikanue o01iero oopa3oBaHusl.






