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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypoBHE cpeAaHero oOiiero oO0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# oOpa3oBaTenbHOM mporpammel, npeactaBieHHbix B GT'OC COO, a
TaKkKe ¢ yuyéTtoMm QenepanbHOil paboueill mporpammsbl Bocnutanus u KoHuenuuu
npenoaaBaHust yueoHoro npeamera «Puszuka» B 00pa30BaTEeIbHBIX OpraHU3aIUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MEJsAX, COAEpNKaHUM, OoOIen
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yueOHoro npenmera «dusukay Ha yriayOaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd YriiyOJIEHHOTO YpPOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATLHON OpUEHTAIMM, HANPABJICHO HA CO3/IaHUE YCIOBUU IS
NPOSIBJICHNSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOIMMBI JUIsl TPOAOJKEHUS 00pa3oBaHUsS B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U UHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsloTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO 00Iero oOpa3oBaHus: JIMYHOCTHEIE,
METanpeIMEeTHbIE, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METO/IOJIOTHYECKON OCHOBOM [IJIsi pa3pabOTKH TpeOOBaHUW K JUYHOCTHBIM,
METalpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YaroIMXCs, OCBOMBIIUX
mporpaMmy 1m0 (QU3MKE Ha YpOBHE CpeaHero oOmiero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3WMKH HAa YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiep;kaHue yueOHoro npeamera «Pu3nka» 1o rojiaMm oOy4eHwusl.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH 1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH ISl peaiM3alldd  Pa3JIMUHBIX METOAUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HaubOosee OOIMX 3aKOHaX MPUPOJIbI, BBICTYNAsl B
KauecTBe y4eOHOTo IMpeIMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbusznueckoit reorpaduert u actpoHomuei. Mcmonp3oBaHME U aKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIH
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAn uaeH, KOTOphIE MOXKHO pacCcMaTpUBaTh KaK MPUHILIMIIBI €TI0 MOCTPOCHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (U3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpeAnonaraeT MCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHAaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIEeCTBa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dbuszuku yromyOon€HHOTO ypOBHS
MPEIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJIOTHUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEJACTABICHUA W COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIepKaHMsI, TMOCBSILIEHHBIX S3KOJOTMYECKMM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHM, a TaKXKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpaMMbl 10 PU3UKE JOJKHO OBITh MOCTPOCHO HA
MPUHIMINAX CUCTEMHO-AESATEALHOCTHOTO Mojaxoaa. [ pu3nku peanusaiusi 3TUX
MPUHIIMIIOB 0a3UpPyeTCS Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JelicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOa€HHOro
YPOBH — 3TO CHUCTEMA CaMOCTOSTEIBHOTO YYEHMYECKOTO JSKCIIEpUMEHTA,



BKJIFOYAOMIETO (POHTAIbHBIC YUYCHWYECKHUE OMBITHI TMPU HW3YYCHHH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
nBa crocoba peanu3anuu (U3MYECKOro TMpakTUkymMa. B mepBoMm ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, 1ubo mocsiae nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HCCIEA0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIIaroBOi HHCTPYKIUH.

B mporpamme 1o @usMke cHCTeMa YYEHHYECKOTO OSKCIEPHMEHTA,
7a00paTOPHBIX pabOT M MPaKTUKyMa TPEJCTaBlieHa €IUHBIM IepedHeM. Brioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYCCKUX MPAKTHUYCCKHX Pa0dOT OCYIIECTBIISICTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAs U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA W OCHaIeHUs KaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEPEHUsS, WCCICAOBAHMS 3aBHCHUMOCTEH (DU3UYCCKUX BEIIMYMH W ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 3aJaHHOM (hM3MYECKOW MOJIENbIO, TO3BOJISIONINE TPUMEHSThH
U3y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszfiena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fenoB. [[1s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO & MaTepualbHO-
TEXHUYCCKOMY OOCCIICUeHHUI0 y4eOHOro mporecca Kypc (H3UKH yriayOJIEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /IS BBIMOJTHEHHUS YKa3aHHBIX B MpOrpamMme IIo
¢u3NKe YYEeHHYECKHX OIBITOB, JAOOPATOPHBIX pabOT W pabOT MpaKkTUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCIICIOBAHUS  W3y4aeMbIX  SBICHWH ¥  MPOIECCOB, OMIHUPHUECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuETe



OJIHOTO KOMIUIEKTa Ha JByX oOywaromuxcs. TeMaThnyeckue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUi.

OCHOBHBIMHM LIETISIMU U3y4€HUS (PU3UKH B OOLIEM 0Opa30BAHUU SIBIISIIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOILIUM SIBJICHUSM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4Y€HHUs OCHOB
CTpOEHUSI MaTepPUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAaHUEM (PU3UUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMuUpoBaHUE TPENCTABICHUNA O pONM (PU3UKU [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE peACTaBICHUN 0 BO3MO>KHBIX cdepax Oynyiein
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHnue 3TUX Liened oOecrneunBaeTcs peleHrneM CIIeAyIoluX 3a71ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DPM3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecknx SBICHUNA B TPHUPOAEC W JUIS TNPUHATHAS TPAKTHUECKUX PEHICHUN B
MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/JaHUE
¢usnyeckoll MojenH, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
MHXEHEPHOI'O XapaKTepa;

NOHMMAaHWE (PU3NYECKUX OCHOB M IPUHLUIIOB JCHCTBUS TEXHHMYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOLYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
GU3MYEeCKUX DKCIEPUMEHTOB, aHalM3a M  HHTEpHpeTrauud uHopManmu,
OIpEJENIEHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yibTaTa;

CO3/IaHUE YCJIOBUM ISl PAa3BUTUA YMEHUU NPOECKTHO-HCCIEA0BATEIbCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTue uHTEpeca K chepam npodecCHOHATBHON AeSTEIbHOCTH, CBI3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss ydeOHoro mpenmera «®Dusmka» Ha YpOBHE CpeaHEro O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYalOUIMMUCS, [UIAHUPYIOLIMMU TPOJOIHKEHHE
0o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIL.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTa0OpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W OMBITOB C YYETOM HHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionaenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEI0, HWJeadbHas >KUIAKOCTb, HJACAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unore3a. @U3MYECKHil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCcTH. dDusnueckas
TEOpHUs.

Ponb m mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaINpsSOKEHHS B IENU IOCTOSSHHOIO TOKa IpHU
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYNH MPU MOMOIIHU KOMIIBIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

[Tepemerienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpauKH.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepPUaIbHON TOUKH OT BPEMEHU U UX TPAPUKH.



KpuBonnHeiiHoe  nBukKeHue. JIB)KEHHE  MaTEpUAJIbHOM  TOYKH  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsA0B, LENHbIC, I[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccien0BaHus JBUKEHUM.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue naBmwkeHUs Tena, OpOIIEHHOrO TMOJ YIJAOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbI0 ONpPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PAaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO najgcHus (peKOMEH10BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenue nBwkeHHs Tena, OpOIIEHHOTO ToOpu3oHTaNbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tella IO OKPY)KHOCTH C IIOCTOSSHHOM II0 MOZYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH NEPHOJA OOpallleHHs KOHUYECKOIO MasiTHUKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cuctembl otcy€ra. I[Ipunimn
oTHOocuTenbHOCTU ['anmunes. HemHepruanbHble cUCTeMBbl OTCUETa (OmMpeneseHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TsbkecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOIHOTO MAaJCHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKEeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHHUS U CUJIa TPECHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAJIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WIM IIAPOB PAa3HOM MacChl C OAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CHUI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJECUCTBYIOMIECH CHJI IPU JBUKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B MNPYXKUHE U
pe3uHOBOM 00pasile, oT ux aedopmariuu.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpPaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne ycloBUI pPaBHOBECHS TBEPIOrO Tela, HWMEIOMIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl coXpaneHus 6 Mexanuke.

NmMnynsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. L{eHTp macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoMeHT umIlynbca MaTrepualbHOM TOYKHM. [IpencrtaBienue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHIManpHBIE W HEMOTEHIMAIbHbIE CWIbl. [loTeHIManbHAs SHEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
Teja B TPABUTALIMOHHOM I0JIe OJHOPOJHOTO Iiapa (BHYTpH W BHE Imiapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ PabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPHU JABWKEHUHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE oOocHOoBaHue. Jubdys3us. bpoyHoBckoe nBMXKEHHE. XapaKTep
NBM)KEHUS W B3aUMOJECHCTBUSL 4YacTHI] BemecrBa. Mopaenum CTpOe€Hus Ta3oB,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



Mojeneii. Macca u pasmepsl Moisiekyln (aromoB). KomuuecTtBo BermiecTa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenb uieanbHOTO ra3a B MOJEKYJISIPHO-KMHETHYECKON TEOPUU: YaCTHUIIbI
raza ABWKYTCS XaOTHYECKHU U HE B3AUMOJECUCTBYIOT APYT C JPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOco0THAS
Temreparypa (mkana temneparyp KensBuna). 3akon Jlanetona. M3omporeccs B
UjeaTbHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBa3p  MEXJIy JaBJI€HMEM U  CPEAHEM  KUHETUYECKOW DJHEprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBIXKCHHUST MOJIEKYJT HJI€aIbHOTO Taza (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UCATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETUYECKOM SHEPTUei MOCTYNAaTeIbHOTO TETJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpPOWCTBA U TEXHOJOTMYECKHE TMPOLECChl: TEPMOMETD,
O6apomeTp, Moy4eHrue HaHOMaTepPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTaquIin4ecKuX pemeToK.

HaGmronenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

HccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO pPAaBHOBECUS IIpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne wn30TEpMHUYECKOro Tpolecca (PEKOMEHAOBAHO MCIOJIb30BAHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEpPMOJIMHAMHUYECKOW CUCTEMbl. BHENIHNE U BHyTpeHHHUE napaMeTpbl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoamHamMuku. (CaMOIPOM3BOJBHAA — PEJIAKCALIHS
TEPMOJAMHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopenp wuIeanpHOr0 ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHMIA:
ypaBHeHHe MeHneneeBa—KianeipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypbl. BeipakeHue aJisi BHyTpeHHEH SHEPrUu OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratnueckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss pabotel.  KoHBekius,
TEIMJIONPOBOIHOCTD, U3IIyYEHUE.

KomnuectBo TtemnoTel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEMJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkommyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM Tpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa odHeprud. KomandectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJUHAMUYECKON CHCTEMBI IMPOXOIUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
komrieHcanuu (Knaysuyc). Heo6patumMocTh NpUPOIHBIX TPOILIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE ACHEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJUITMOHED, JW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENd, TapoBas TypOWHA,
MOJIyYEHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aquadaTUYECKOM PaCIIUPEHUH.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



Cnoco0bl U13MEHEHUSI BHYTPEHHEN SHEPTHUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne u Kpuctamzanus. YeiabHas TEIUIOTa IUIaBJICHUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacmMpeHre KUIKOCTEH W TBEPABIX Tell, 00bEMHOE M JTIMHEHHOE
paciipenrie. AHTApMOHHU3M TEIUTOBBIX KOJIeOaHUI YacTHIl BEIIECTBA KaK MPUYUHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. J[aBneHne noa UCKPUBIEHHOM ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSAKEHUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue kodpduirieHTa MOBEpXHOCTHOTO HATSXKCHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel U €€ MpOSBICHUs. JNEKTpUUYecKuil 3apsan. JlBa Buaa
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTPUUECKUE 3apsIbl.

HamnpsbkéaHocts  anekTpudeckoro  moiisl.  [IpoOHbid  3apsn. JluHum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloTeHnmanbHass sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojs. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOU cdepnl. [lone
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEUHON TUIOCKOCTH. KapTuHBI JUHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JvaneKTpuku B AIEKTPOCTATUYECKOM ToJe. JlnanekTpuyeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencatop. D1eKTpOEMKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCThH IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO ¥ PUHLIUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psaakKa KOHJIEHCATopa 4Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydenne nporekanus TOKa B LIENH, COACPHKAILECH KOHICHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) pu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenune U u DJ1C £ .

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuét pazBeTBIEHHBIX AnekTpuueckux mnemnen. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xxoyna—Jlenna.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAMNpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTMPOTUBICHUS HWJIWHIPUUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0sI coennHeHUs1 UCTOYHUKOB Toka, DJIC GaTapei.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS MJISI  JIAMIIBI
HaKaJMBaHUs.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOnekTpuueckas MPOBOJAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METAUIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTD.



DJIIEKTpUYECKUI TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTb
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLIMALMSL.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Momnnus. [iazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiiHble
JaMIIbl, AJIEKTPOHHO-TyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: TUOM,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JIIEKTPOHHAS! MUKPOCKOMIUS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OJHOBAIEHTHOI'O HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETUUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEJIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEpPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIIIETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAay4HbId (DaKT, rumnoresa, (pU3MUYECKas BEJIWYMHA, 3aKOH,



Teopusi, HaOIIOJAEHUE, DSKCHEPUMEHT, MOJIECIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHue cuUcTeMbl YypaBHeHUH. JlunelHas ¢yHKUUA,
napa6ona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKaloIIeW cpebl,
yTUIW3alusl OUMOOPTraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEIeCTBAa, MOJSpPHAs Macca, IMOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPHUCTAIUIbI, AIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMET.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (THPOCKOIN, BOAOMET U JPYrHe), JBUraTeslb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUILMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3e€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe no-e.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MaruutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MaruauTHoe nosne B Beuiectse. DeppoMarHeTUKH, apa- U THAMarHeTHKH.



TexHu4ueckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOLECCChI: IPUMCHCHHC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHWMA  WHAYKOUM ~ MarHATHOTO  TOJSL  TOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMI MarHuTHON MHIYKIIMH TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIICBOT'O MPOBOHUKA, KATYIIKUA C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBuxkeHUs myyka 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[Tpunnun NEeNHCTBUS ANEKTPOUZMEPUTEIIHHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

NccnenoBanue neicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomaznumuas uHOYKYuUs.

SIBneHne 3IEKTPOMAarHUTHOM WMHAYKOMH. [lOoTOK BEKTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKAa.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: HHIAYKIMOHHAs
1eYb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3emuu.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpaBuio Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

HccnenoBanne 3aBucumocty DIC caMOMHAYKIMU OT CKOPOCTH WU3MEHEHHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJieny AJIEKTPOMArHUTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXpPaHCHHUS MEXaHHMYECKOW sHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTUYECKOTO OITMCAHMS.

Amvmintyna u (dasza kosnebanuil. CBS3b aMIUTMTYbI KOJIeOaHUN HCXOTHOU
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuii. Ilepumom ManbIxX CBOOOJHBIX KOJI€OAHMIA
MaTeMaTH4eCKOro MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHM TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6monenne He3aBUCUMOCTH TTeproa MalbIX KOJeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHuid 1 3aBUCHMOCTH IIEPHOJIa CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MacCUBHOW MPYXKHUHE C UEIbIO
dbopMUpOBaHUS MPEACTaBICHUN 00 HeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHECHUS SHEPTUH IPH KOJIeOAHUAX TPy3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



WN3mepenue mnepuona CBOOOJHBIX KOJIEOAHUW HHUTSHOTO M MPYXUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B X0/€ KOjeOaHU Ha yIIpyrom MmojBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHU.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenvubiit koHTYp. CBOOOJHBIC DSJIEKTPOMArHUTHBIE KOJeOaHUS B
ujeanbHOM KoJsiebatenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIMTYIBI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JEHCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa W HANpsDKEHUsS MpU pazIuyHou dopme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHbli NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOiIeHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH NpU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE MPOILECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOHBIX KOJIECOAHHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHJEHCATOP B LIEMHU MEPEMEHHOTO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT JIEUCTBUS TpaHcpopmaTopa.



Mopaeinb AMHUM 3JIEKTponepeIadHn.

Yuenuueckuit 3xcnepumenm, nadvopamopnvie pabomaolt, npAKMUKyM.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbLE 80IHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpojoJibHbIEe BOJIHBL. llepuos, CKOPOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJICHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOTHHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.

NccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KEHHUE,
MpeIoMIIeHHE, NoJisipu3anus, Tudpaxkuus, narepdepeHius.

O6HapyxeHue nH(ppakpacHOro U yIbTPAPUOIETOBOTO U3ITYUEHHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3ydenune napaMeTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4euyHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenaomieHusi. OTHOCUTENbHBIN MMoKazaTeab npeaomieHus. [IoCTOSTHCTBO 4acTOTHI
CBETa M COOTHOLICHUE JIJIMH BOJIH MPU MEPEX0JIE MOHOXPOMATHUECKOIO CBETa
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpeaenabHblid yroyl MOJHOTO BHYTPEHHETO
OTpaKEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTossHHE M ONTHYECKas CWia TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM ChepuvecKoil JUH3BI OT €€ T€OMETPUH U OTHOCHUTEIHHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOW JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka MPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue npubopsl. Paspemaromas cnoco6HocTh. ['11a3 kak onrtuyeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MHUKPOCKOI, MPOCKIMOHHBIN ammapaTr, MPOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npenomMiaeHus CBETa.

HaGmtoneHre noaHoro BHyTpEHHETO OTpakeHusi. Mojienb CBETOBOA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPAJUIECIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpA.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCMMOCTH (DOKYCHOTO pACCTOSTHUSI OT BelecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI clIeMAJIBLHOM TEOPUU OTHOCUTEIBbHOCTH.

['pannupl  NpUMEHMMOCTHM — KJlacCMYeCKOM  mexaHukd.  [loctynatsl
CIIELIUAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoue npUUUHHOCTUA. OTHOCHUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHUE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTHIIbL. DHEPIuUs
TTOKOSI.



TexHuueckue YCTPOMCTBA M TEXHOJOTHMUECKUE TMPOIECChl: CITyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTUIl (TIO0
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®OoTOHBI. DHEPrUsd U UMNTYJILC (OTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakawIllyro mnoBepxHocTh). Onbitel 1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl 00JacTH JIOKAJIM3allMK ABWXKYIIEHCs vacTuipl. KopmyckymsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaJUIaX.

Crneunduka n3mepenuii B Mukpomupe. COOTHOIIEHHSI HEONpeaeIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dboToameMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (HoTOdPdeKTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosiaaoi [Imanka Ha ocHOBe HcciienoBanus Gororddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3zuxa amoma.

OneITEl MO HCCIAEIOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norjioiieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHS DHEPIUHU HA JPYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW Y3HEPTUM ATOMA BOJIOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEeKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siupa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. DNEKTPOHHBI U TO3WTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpusi.

DHeprusi CBSI3M HYKJIOHOB B sifipe. SlnepHbie cuibl. JledekT macchl sipa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepunie peakTopsl. [Ipodiemsr
YOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OKOJIOTUYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

MeTobl perucTpanuu U UCCIEN0BAHUS JIIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunacTBO (hrzmveckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue paiioakKTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS acTpoHOMUU. [IpuKIIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEeHUMOCTh 3aKOHOB (U3UKK it OOBSICHEHUS MPUPOJbBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCJIE€NOBATEIbHOCTU. BHYyTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Bostonu CoiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B siApax
rajgaKkTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIHOJIB30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUM  3aBUCHUMOCTEU
du3NYecKUX BEIUWYMH, MPOBEpPKa MPEJIOKEHHBIX Trumore3 (BoIOOp H3 padoT,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne 1 cucTeMaTu3alus COAEp)KaHus paslieNioB Kypca «MexaHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMUHM B OSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENBHOM W  NPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YUYETOM COJAEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHaAmMuUA, C6A3AHHBIE C UYUEHUEM MEMO008 HAYUHO20
no3nanuA: SBIEHUE, HAY4HbIH (akT, rumoresa, (QpuU3MUeckas BEJINYHHA, 3aKOH,
TEOpHsi, HaONIOIEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW MPUPOJE, OSKOJIOTMYECKHE PHUCKH IpU IPOU3BOJACTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYJKAlolled  Cpenbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAJUIMYECKOW PEMIETKH, CIEKTpaIbHBIN
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb S K0oOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKLIUOHHAS I€Yb,
JUHUM 3JIEKTponepeay, 31eKTPOABUraTeNb, pajap, paiuonpuEMHHUK, TEJIEBU30p,
anteHHa, TtenedoHn, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEYHasl Oarapesi, CIyTHUKOBbBIE
MIPUEMHHUKHY, SIJIEpHAs SJHEPTeTUKA U YKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS [TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHUS Yy4yeOHOro mnpeaMera «Duzukay
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HAaIlpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEN;

e TOTOBHOCTbH BECTH COBMECTHYIO JIE€SITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBATh C  COLMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOILICHUE K T'OCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHHUS,

e CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAS OSCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA:



HWHTEPEC K Pa3audHbIM chepaM MpodecCHOHAIBHON ACATEIHHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

FOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUI0O M CcaMOOOpa3oBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS 1I€JIEN YCTOMYMBOrO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpEeNeNATh 1NN ACSATEIBbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUST B pPacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUAX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJIMHUPOBATh ¥ BBIMOJHATH pPabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJa/IeTh HAYYHON TEPMHUHOJOTHUEN, KIIFOYEBBIMU MOHATUSAMU M METOJAMHU
(u3HUECKON HAyKU;



BJaJE€Th  HaBbIKAMU  y4YEOHO-HCCIEAOBATENBLCKOM U NIPOEKTHON
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJICp>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJaJE€Th BHJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIliy, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YU€OHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U U aKTyaJIM3UpPOBATH 3aj/auy,
BBIIBUTATh THUNOTE3y €€ pelIeHus, HaXOAuTh apryMeHThl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIBHOMN
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUSI MHPOpMAIUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBISTH IOUCK,
aHaIKM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 HH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEUNIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEPKAHUS B Pa3IMUHBIX (popmarax c
y4€TOM Ha3HaueHus HHQPOpPMAIMU U 1EJIEBON ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJIATh OOILIEHWE Ha Yypokax (HU3MKM M BO BHEYPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKY M METOJbI COBMECTHBIX JCHCTBUN ¢ yu€TOM OOLIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
NENUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUHN y4aCTHHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboTHhI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEU C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISTh IO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B pPa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEJIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH MPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULMA B 00JaCTH
(GU3UKH, TMOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpO.HL, 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HAaBBbIKAMU T[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATH PELIEHUS II0 HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI I10
buzuke IS YpOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIIMXCS

COBEPIIEHCTBYETCS HMOIIMOHAJIbHBIH UHTEJUIEKT, IpeanoIaramui
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  TMOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOPETyJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM WU3MEHEHHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATh  DMOIIMOHAIBEHOE
COCTOSIHME JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHNUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBAaTh
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K xoniy obyuyenus B 10 Knacce npeaMeTHbIE pe3yJbTaThl HAa YriayOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMAJIbHOM M ATUYECKOM cdepax JeaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  (QuU3MUecKol TEeOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUN 0 PU3NUECKON KapTUHE MUPA;

pa3niuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Ten u
MPOIIECCOB (SIBJICHUI): WHEpIMadbHas CUCTeMa OTCuY€Ta, abCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJHOE TmajecHue, abcomoTHO yhpyras Aedopmaius, abCOTOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAaHMUECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBIXKCHHS, (POPMYJIbI KUHEMATHKA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW JHEpruw,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOU IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETHUYECKOW 3HEPIrHed TEIUIOBOrO ABHMXKEHHS W KOHUEHTpAIlMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEMIOBOTO JBMKECHUS €r0 YacCTHll, CBSA3b JABJICHUSA HACATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpPBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHHUsI SHEPrUU B TEIUIOBBIX Mpolleccax), MPU 3TOM HCIOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI AJICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXXKHBIE COOTHOIIEHHUS: 3aKOHbl OMma g ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeEMEIEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENA U CUCTEMBI TEJl, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKash JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emii€ii BOMM3M €€ TMOBEPXHOCTH,
SHEprus ymnpyroi gedopmari MpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUUECKOE MOJIE, HANPSHKEHHOCTD AJEKTPUYECKOTO MOJIs,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAN AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, JJIEKTPUYECKass €EMKOCTh IUIOCKOIO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBMKCHUE 4YacTUIl BEUIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALIUSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3NUYECKOUN BETMUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpaduUKoB C Y4ETOM



aOCOIOTHBIX MOTPEIIHOCTEH U3MEPEHHUIA, 1eJaTh BBIBOJBI 110 Pe3yabTaTaM
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

co0roIaTh TpaBwiia 6€30MacHOro TPy/ia pU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax yd4eOHOro DOKCIepMMEHTa, MpakTHKymMa W  y4eOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENHHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW W HESBHO 3aJ[aHHOW
¢u3nYecKoll MOJENbI0: Ha OCHOBAaHHMH aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJAENH, OTBeYamImeld TpeOOBaHUAM 3aayuH,
OpUMEHSTh  (OPMYJIBI, 3aKOHBL, 3aKOHOMEPHOCTH M  TOCTYJAThl
¢u3nUecKkux TEOpud NpPU HCIOIB30BAHMM MAaTEMATUYECKHX METOIOB
peleHus 3a/1a4, TPOBOAUTE PACYETHI HA OCHOBAHUYU UMEIOIIUXCS TaHHBIX,
aHAJM3UPOBATh PE3yNbTaThl U KOPPEKTUPOBATh METOABI PEIICHHS C
y4ETOM MOIY4YEHHBIX PE3yJIbTaTOB;

pemaTh KadecTBEHHBbIC 3a/ayH, TpeOyIollue MPUMEHEHHS 3HAHUM U3
pa3HBIX Pa3lenoB Kypca GU3UKH, a TAK)KE WHTETPALlUN 3HAHUH U3 JAPYTHX
IpEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IETI0YKY PacCy>KACHUH C OMIOPOI Ha N3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHMA [UIsI OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOANTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJIM3UPOBATh M OLIEHNWBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITEIbHOCTH YENIOBEeKa, CBSI3aHHOM ¢ (u3MueckuMu mpoleccamu, ¢
MO3UIINH 3KOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUHI O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAHUM JOCTHXKEHUU
HAyKH W TEXHOJOTWHA i1 JalbHEHIIEer0o pa3BUTUS UYEJIOBEUYECKOTO
o01IecTBa;



MPUMEHSATh pa3Iu4Hble CcrocoObl paboThl ¢ MH(poOpManuend (GpU3nYecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPIPETALINU
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIE C MCIOJHEHUEM pPa3IUYHBIX COIMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyallUAX, aJ€KBAaTHO OIICHMBATh BKJIAJ KAXKIOTO U3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

HPOSIBJIATH MOTUBALMIO K Oynylield npodecCuOHaIbHON AEATEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJib aCTPOHOMHH B
MPAKTUYECKON  JICSATEIIbHOCTH YEJIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTETFHON M TPOTHOCTUYECKOW (GyHKIMU (u3mdeckoil Teopuu —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NUIECKON Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTA MoAeleld (u3udeckux Ten U
IPOLIECCOB  (ABJIEHUM): OJIHOPOJHOE HJIEKTPUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJICOAHUs, MATEMAaTHICCKUN MasSTHUK,
WJICAUTbHBIN TMPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, UICAIBHBIN
KoJie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOIO si/ipa U
KBAaHTOBOM MOJICJIM CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, O0JacCTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAJIM3UPOBATh M OOBSACHATH SJICKTPOMATHUTHBIC TPOIECCH U SIBICHUS,
UCIIONB3Ysl OCHOBHBIC TIOJOXKECHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, 1npaBwio  Jlenma, cBa3p  O/C
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIBI  TOKa,  TOCTYJaThl  CHEIHaIbHOW  TEOpPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBIICHUS, UCTIONB3YS
NOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHME  DWHINTEHHA  AJs
dororddexra, mnepBblii U  BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUS HeompeaenéHHocTeil [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SJIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPSHDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIMAN 3JIEKTPOCTATUYECKOTrO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MAarHUTHBIM MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIUW, HHEPrus MAarHUTHOTO IOJIS
NPOBOAHUKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TOJHAsS JHEPTHs,
SHEPrus TIOKOSI CBOOOJHOM 4YAaCTHUIBI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U S1pa;

OOBSICHATH  OCOOGHHOCTH  MpOTEeKaHWUs  (QU3WYECKUX  SBICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepEeHIINS
BOJIH, Audpakius, JUCHEpCHs, TOJHOE BHYTPEHHEE OTPaKCHHE,
dotosnexTpuueckuit 3pdexr (dhoroaddekr), ampda- um OeTa-pacmaibi
anep, raMMa-u3lydeHue snuep, (Ppu3ndeckue MPHUHIUIBI CHEKTPATHHOTO
aHanm3a u paboThI Ja3epa;

OTIpEeIeNIsITh HAIMpaBiICHUE WHIYKIIMA MAarHUTHOTO TIIOJSl TPOBOJHUKA C
TOKOM, cHJibl AMriepa u cuibl JlopeHia;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBAThH €TO XapAKTEPUCTUKH,

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
MPOUCXOMAIMINX B 3BE37aX, B 3BE3MHBIX CHCTEMaX, B MEKIaJIAKTHICCKOM
cpene; ABIKEHUS! HeOECHBIX Tell, DBOJIONUY 3BE311 U Beenennoii;
NPOBOAUTH HCCJIENOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWH, TpPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBATh pPE3yAbTaThl TMOJIYYCHHOW 3aBUCHMOCTH



(u3nUecKUX BEIMYMH B BHUAE TPAPUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTraMm
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ M3MEPEHHS, OLIEHWBATh a0CONIOTHBIC U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBwiia 6€30MacHOro TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B paMKax y4eOHOro OJKCIepUMEHTa, TMpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, MPUMEHSThH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3NUYECKUX TEOpPUM
OpY  MKCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3ajayd, TpeOylollue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpally 3HAaHUN U3 IPYruX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KIACHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHMS JUIsl OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTENbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TMPOIECCAMH, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PallMOHAIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCHOJIb30BAaHUU JOCTHXKCHUN



HAYKA W TEXHOJOTMW [Jid JJIbHEWIIEr0 pa3BUTUS UYEIOBEYECKOrO
o011IecTBa;

MPUMEHSATh pa3inyHble crocoObl padboThl ¢ MH(popMalmeil (HU3nIecKoro
COJICp>)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HH(GOPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TMepepabOTKu U NPEeAbSBICHUS Yy4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalnMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHUW B  TIporiecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C KCIOJHEHHEM Pa3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTAaHJAPTHBIX CUTYyallUsIX, aJ€KBAaTHO OILICHMWBAaTh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

MPOSIBJISATh MOTUBAIIMIO K Oyayiel mpodhecCHOHAIIBHON IeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoasubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 Arperartnble cocTosiHus BeniecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16










IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
®uszrka — pyHIaMeHTaJIbHas HayKa o 1
pHUpoIe 01.09.2023
Hayunb1ii MeTO1 MO3HAHUS U METOIbI 1
HCCIIeIOBAHUS (PU3NICCKUX SIBIICHUHN 05.09.2023
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHug mpupoasl. HaOmronenue u 1
bHp 05.09.2023
IKCIIEPUMEHT B (PU3HKE
Crioco06s1 m3MepeHus: GPU3NIEeCKIX BETUYNH 1
06.09.2023
AGCOIOTHAS M OTHOCUTEJIbHAS MTOTPEIIHOCTH 1
n3MepeHUH (PU3HNIECKUX BEIMYNH 07.09.2023
MonenupoBanue B ¢pusuke. Posb u mecto
¢u3uku B GOpPMUPOBAHUU COBPEMEHHOM
. . 1
Hay4YHOU KapTHUHBI MUPA, B TPAKTHIECKON 08.09.2023
NEeSITeNbHOCTH JIIOeH
Mexannueckoe nBmxkeHue. Cucrema oTcuera.
OTHOCHUTETHHOCTh MEXaHUYECKOTO 1
nsuxkenus. [Ipsmas u oOpatHas 3aqaun 12.09.2023
MEXaHHUKHI
Panuyc-BekTop MaTepualbHOM TOUKH, €T0
1
MPOEKLHUU Ha OCH KoOpauHaT. TpaekTopus. 12.09.2023




[Tepemenenue. Cxopoctb. VX mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MIPSIMOJIMHENHOTO JBUKEHUS

13.09.2023

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

14.09.2023

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpocTh. Yckopenue. [Ipamoinmueitnoe
JABUXXCHUC C TOCTOSAHHBIM YCKOPCHUEM

15.09.2023

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

19.09.2023

13

CBoboaHoe masieHre. Y CKopeHue
cBOOOHOTO MaJeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M HX TpaduKu

19.09.2023

14

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU3OHTY

20.09.2023

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo

OKPYXHOCTH. Vriosas u ImHenHas CKOPOCTD.

Hepnoz[ K 9aCToTa. HeHTpOCTpeMI/ITeJ'ILHOG u
TIOJIHOC YCKOPCHHUC

21.09.2023

16

KonTtponeHas padota no teme "Kunemartuka"

22.09.2023

17

IlepseIif 3akoH HproToHa. MIHEepnaibHbIe
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIILHOCTH [ amuies.
HewnnepunanbHble CUCTEMBI OTCYETA

26.09.2023




Cuna. PaBHozelicTByroas cuiia. Bropoit

18 3akoH Hrrotona. Macca 26.09.2023
19 B3aumopeiicteue Ten. Tperunii 3akoH
Hprorona 27.09.2023
20 [MpunHIMN cymeprio3uiuu cuil. Pemnenue
3a/1ay Ha IpUMEHEeHne 3aKkoHOB HbroToHa 28.09.2023
3aKO0H BCEMHPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTAIIMOHHON U
WUHEPTHON MacChl ’ ’ 29.09.2023
29 Cuna TSDKeCTH M YCKOpeHUe CBOOOTHOTO
aJeHust 03.10.2023
JIBKeHre HeOSCHBIX TEI U MX
23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
Koci/mqecxaﬂ CKopzzTL. 3aK0HLfKennepa 03.10.2023
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 04.10.2023
Cuna tpenus. [Ipupoa v BUJIbI CHJI TPEHHUSL.
25 BIDKCHHUE B JKMIKOCTH U Ta3e ¢ Y4ETOM CHIIBI
}SonpOTI/IBJIeHI/I}I Ic[pem,l . 05.10.2023
26 Jaenenue. ['mapocraTiudeckoe JaBicHUE.
Cuna Apxumena 06.10.2023
97 AbGcooTHO TBepaoe Teino. [loctynarensHoe
Y BpallaTeIbHOE IBUKEHHE TBEPJOTO Tea 10.10.2023
)8 MOMEHT CHJIBl OTHOCUTENEHO OCHU BPAIICHHUS.
IInedo cuibr 10.10.2023
CrnosxeHue CHll, IPUI0KEHHBIX K TBEPIOMY
29 teny. LleHTp Tsbkectu Tena. Y ciaoBus 11.10.2023

PaBHOBCCHA TBEPAOIO TECJIaA. Bugsr




paBHOBECHS

30

Pemenue 3amau

12.10.2023

31

KonTtposneHast padota no teme "/[uHamuka.
Craruka TBepaoro tena'

13.10.2023

32

Nmnynec maTepuanbHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. LleHTp Macc crucTeMbl
MaTepHalbHbIX TOYEK. Teopema 0 IBUKEHUU
LIEHTpa Macc

17.10.2023

33

NMnynbe cvItbl M1 M3MEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
JBUKECHHE

17.10.2023

34

MoOMEHT uMIyiibca MaTepUaTbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B IIEHTPATbHBIX MOJISIX

18.10.2023

35

Pemrenue 3agau

19.10.2023

36

PaGora cuibl Ha MaJIOM U HAa KOHEYHOM
nepemenieHuu. I'padguueckoe npeacrapieHue
paboThl cuiibl. MOITHOCTH CHIIBI

20.10.2023

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHanbHON TOUKH

24.10.2023

38

IToTeHIManbHbIE U HEIOTEHIUAIIBHBIE CUIIBI.
IToreHumanesHas sHeprus. Bropas
KOCMHMYECKasi CKOPOCTh

24.10.2023

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs13b
paGOTLI HCIMMOTCHIMAJIbHBIX CUJI C

25.10.2023




M3MEHEHUEM MEXaHUYECKOU dDHEPIUHU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPTrUun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpasuenue bepryinu mist uaeansHON 96.10.2023
KUIKOCTH
41 KonTponsHas paborta no teme "3aKoHbI
COXpaHEHUs B MeXaHUKe" 27.10.2023
Pa3BuTHre npencraBieHuid 0 Npupoie
42 Ter1oTel. OcHOBHBIE NoJI0KeHUsI MKT. 07.11.2023
Hudody3us. bpoyHoBckoe ABuxeHnE
Ctpoenue ra3000pa3HbIX, KUJIKAX U TBEPABIX
43 Tesn. XapakTep MBIKCHUS ¥ B3aUMOICHCTBUS 07.11.2023
YacTHUIl BEIIeCTBa
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
44 Komuuectso Bemecrsa. [locrosauas 08.11.2023
ABoraapo
45 Temneparypa. TemnoBoe paBHoBecue. [lIkana
Henbcus 09.11.2023
46 Pemenue 3amay 10.11.2023
47 Wneanpuslii ras. ['a3oBble 3aKOHBI 14.11.2023
48 Ypasaenune Menzaeneesa-Knanelipona.
Pewrenue 3apau 14.11.2023
49 AbcomoTHas TeMieparypa. 3akoH JlanbroHa 15.11.2023
50 N3omponeccsl B HacalIbHOM rase ¢




IOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA

16.11.2023

51

I'padmueckoe npeacTaBieHUE H30MPOLIECCOB:

M30TEpMa, U30X0pa, H300apa

17.11.2023

52

OcnoBHoe ypaBHenne MKT

21.11.2023

53

Pemenne 3amau

21.11.2023

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOJIUHAMHYECKON CHCTEMBI CO CpeHEeM
KMHETUYECKOHN SHEPrue NoCTYNaTeIbHOTO
TEIUIOBOTO JBM)KEHHUS €€ 4acTHIl

22.11.2023

55

O0001IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA T10
teme "OcHoBel MKT"

23.11.2023

56

KonTtponsHas padota o reme "OCHOBBI
MKT"

24.11.2023

57

TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycioBui jyist T/l cuctemsl.
Brenrane 1 BHyTpeHHUE TTapaMeTPBhI.
[TapameTpsl T/l cucTeMbl Kak cpeHue
3HAYE€HUs BEJIMYKMH, OIHMCHIBAIOIINX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE

28.11.2023

58

HyneBoe Ha4vaJ10 TCPMOJUHAMUKM.

CaMOHpOI/BBOJ'II)HaH peirakcanusa TI[ CHUCTCMBI

K TCTIJIOBOMY PaBHOBECHUIO

28.11.2023

59

Mogenp naeaabHOIO Ta3a B TCPMOJANHAMUKE.

YcnoBus MPpUMEHUMOCTU 3TOM MO

29.11.2023

60

VYpaBHenune MenpeneeBa-Knaneiipona u
BBIpaKEHUE JI1 BHYTPEHHEN SHEPruu

30.11.2023




61

BeIpaxenue 111 BHyTpEHHEN S3HEPrUun
OJIHOATOMHOT'O MJICAJIBHOI'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

01.12.2023

62

OnemenTtapHas paboTa B TEpMOANHAMHUKE.
Beraucnenue paboTsl o rpaduky npouecca
Ha pV-auarpamme

05.12.2023

63

Tennonepenada kak crnoco0® U3MEHEHUs
BHyTpeHHel sHeprun T]] cucremsl 6e3
COBEPIICHUS pabOTHI

05.12.2023

64

KonBekuus, TEmIOnpoBOIHOCTb, U3TYYEHUE

06.12.2023

65

KommuectBo Temiorsl. TemnoéMKoOCTh Teaa.
VY aenbHas ¥ MOJIIpHAS TETIIOEMKOCTH
BeIlleCTBA. Y IeJbHAs TEIJIOTa CTOPAHUS
TOILUIMBA

07.12.2023

66

Pacuér xommdecTBa TEIUIOTHI IIpu
TEILIonEpeaadec

08.12.2023

67

[Tonsarue 06 annabaTHOM Tiporiecce. IlepBrrii
3aKOH TEPMOIMHAMHUKHU

12.12.2023

68

KonuudecTBo TemnoTel u paboTa Kak MEpbI
W3MEHEHUs BHyTpeHHel sHeprun T/
CUCTEMBI

12.12.2023

69

Bropoii 3ak0H TEpMOAMHAMUKH TSI
PaBHOBECHBIX 1 HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTtumocTh NpUpOTHBIX MPOLECCOB

13.12.2023

70

HpI/IHLII/IHLI HeﬁCTBHH TCIIJIOBBIX MAlIIMH.
KIIJT

14.12.2023




71

MakcumanbHoe 3HaueHue KII/. [ukn KapHo

15.12.2023

72

Pemenue 3amau

19.12.2023

73

DKOIOTUYECKHE ACIIEKTHI HCITOJIb30BaHUS
TEIUIOBEIX JIBHUTaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

19.12.2023

74

Pemenne 3amau

20.12.2023

75

O06o001enre U cucTeMaTru3alus 3HaHUH 110
teme "Tepmonunamuka. TenmoBeie MaliMHb"

21.12.2023

76

KounTponbnas paborta o teme
"Tepmoannamuka. TernaoBeie MalIuHbB"

22.12.2023

77

[TapooOpazoBanre U KOHICHCAIIHSL.
Hcnapenue u kurenue. Y genbHas TEIIOTa
napooOpa3oBaHHs

26.12.2023

78

Hacermennsie u HCHACBIIICHHBIC ITApPhI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOT'O IIapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT 00BéMa
HaACbIIICHHOI'O IT1apa. 3aBHCHUMOCTD
TEMIICPATYpPhl KUIICHHUA OT JAaBJICHU B
KHUAKOCTHU

26.12.2023

79

BrnaxxHocTh Bo31yxa. AGCOMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

09.01.2024

80

Pemenue 3amau

09.01.2024

81

TBépnoe teno. Kpucramnmueckue u




amopdHble Teaa. AHU30TPOIHS CBOICTB
KpHUCTAJIJIOB

10.01.2024

82

[TnaBnenue u KpucTamau3anus. Y aenpHast
TerutoTa TuiaBieHus. Cyomumanus

11.01.2024

83

Hedopmaruu TBEpIOTO Tena. Pactsokenue n
cxatue. Casur. Moayns FOnra. Ilpenen

yapyrux nedopmarmii

12.01.2024

84

TermmoBoe pacmmpeHue KUIKOCTEN U
TBép)IBIX TECII. AHl"apMOHI/ISM TCIIJIOBBIX
KoJieOaHUi YacTHUIl BElIlecTBa

16.01.2024

85

[IpeoGpa3zoBanue sHEpruu B GazoBbIX
nepexojax

16.01.2024

86

VYpaBHeHHE TEIJIOBOTO OaaHca

17.01.2024

87

Pemenue 3agau

18.01.2024

88

[ToBepxHocTHOE HaTshxeHue. KanuspHbie
siBJieHUs. J{aBieHue 1oy MCKpUBJICHHOM
MOBEPXHOCTHIO KUJIKOCTH. Dopmyra
Jlamnaca

19.01.2024

89

O00011eHrEe U cUcTEMAaTU3aLMs 3HAHUI IO
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble Iepexoap”

23.01.2024

90

KonTposnpHast paboTa o Teme "Arperarssle
cocTosiHuA BelecTBa. Pa3zoBble Mepexoapl”

23.01.2024

91

DneKkTpu3aius Tei U e€ MposIBICHUSI.
Dnektpuyeckuid 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsaoB. [IpoBogHUKH,

24.01.2024




AUBJICKTPUKHU U MMOJIYIIPOBOJHUKU

DneMEeHTapHBIN ANEKTPUYECKU 3apsil. 3aKOH

92 COXpaHEHUs IEKTPUIECKOTO 3apsiaa 25.01.2024
93 BzaumoperictBue 3apsnoB. Toueunsie
3apsnbl. 3akoH Kynona 26.01.2024
94 Pemenue 3amau 30.01.2024
95 Dnektpuyeckoe nose. Ero neiictBue Ha
ANEKTPUIECKHUE 3aPSIbI 30.01.2024
Hanpspk€HHOCTD 3JIEKTPHYECKOTO TIOJIS.
96 [IpoOnelif 3apsa. JIlunun HanpsHKEHHOCTH
ANEKTPUIECKOTO ToJs. OTHOPOTHOE 31.01.2024
ANEKTPUYECKOE MOJIe
97 [ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
1oJisi. Pa3HOCTh OTEHITMAIOB U HATIPSHKEHUE 01.02.2024
[loTenumanpHas 3Heprus 3apsia B
98 ANEKTpOCTaTUUeCKOM MoJie. [loTenmman 02.02.2024
AIIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTH
99
MTOTEHITUAJIOB JIJISl AJIEKTPOCTATHYECKOTO OIS 06.02.2024
100 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX
noJiei 06.02.2024
101 Pemenue 3amau 07.02.2024
102 [Tone Toueuynoro 3apsiaa. [lone paBHOMEpHO
3apsHKEHHON cdepsl 08.02.2024
[Tose paBHOMEPHO 3apsKEHHOTO IO 00BEMY
103 .
mapa. Ilone paBHOMEPHO 3apsKEHHOM 09.02.2024




OECKOHEUYHOMU TUIOCKOCTH

HpOBOl[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

104
YcnoBue paBHOBECHS 3apsI0B 13.02.2024
105 JIVDIIEKTPUKY ¥ TIOTYIIPOBOHHUKH B
AIEKTPOCTATUUECKOM I10JIe 13.02.2024
Konpnencarop. DnekTpoéMKOCTh
106 KOHJICHCATOpa. DIEKTPOEMKOCTH TUIOCKOTO 14.02.2024
KOHJICHCATOpa
107 [TapannensHOE COeTMHEHHE KOHIEHCATOPOB 15.02.2024
108 ITocnenoBaTensHOE COeTMHEHIE
KOHJICHCATOPOB 16.02.2024
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa 90.02.2024
110 Pemtenue 3amay 90.02.2024
JIBr>keHue 3apsKEHHOW YaCTUIIbI B
111
OJIHOPOJTHOM DJICKTPUUECKOM T10JIe 21.02.2024
112 Pewtenue 3amay 99 02.2024
113 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "Dnekrpuyeckoe nose" 27.02.2024
114 KonTtponsHas pabota o Teme
"OnexkTpuueckoe mnojue" 27.02.2024
Cuna Toka. [locTosiHHBIN TOK. Y CIOBHS
115 CYLIECTBOBaHUS MOCTOSIHHOTO 98.02.2024
ANEKTPUIECKOTO TOKA
116 Wcrounnku Toka. Hanpsbkenne nu 9/1C




29.02.2024

3axon Oma Juid yyacTKa Lemnu.

117 DIEKTPUYECKOE CONTPOTUBIICHUE 01.03.2024

3aBUCUMOCTB COIPOTHUBJICHUS OTHOPOJHOTO
118 MPOBOJHUKA OT €r0 JIJTMHBI U TIJIOIIA1

Hinep);quro CG‘IGHE?[ e 05.03.2024
119 YaenpHOE COMPOTUBIICHHUE BEIIECTBA.

Pemenue 3amau 05.03.2024
120 [TocnenoBarensHOE, TapaLICILHOE,

CMEIIaHHOE COETMHEHHUE MTPOBOTHUKOB 06.03.2024
121 Pacuér pa3BeTBIIEHHBIX JICKTPHUCCKUAX

neneit. [IpaBuna Kupxroda 07.03.2024
122 Pemtenue 3amay 12.03.2024
123 PaboTa snekTpuueckoro Toka. 3akoH Jlxoys

—Jlenma 12.03.2024
124 Pemtenue 3amay 13.03.2024
195 MonTHOCTh 3JEKTPUYECKOTo Toka. TermnoBas

MOIITHOCTb, BBIJIC/ISIEMAst Ha PE3UCTOPE 14.03.2024
126 Pewtenue 3amay 15.03.2024
127 O/1C n BHyTpeHHEE CONIPOTUBIICHHE

HCTOYHHKA TOKa 19.03.2024
128 3akon OMa A5 IOJTHOM (3aMKHYTOM)

AIEKTPUUECKOU 1Ienu 19.03.2024
129 Pemenue 3amau

20.03.2024




130

MouHocTh UICTOUHHUKA TOKA

21.03.2024

131 Kopotkoe 3ambikanne 99 03.2024
132 Konnencarop B 11enu NOCTOSIHHOTO TOKa 02.04.2024
133 Pemenwue 3amau 02.04.2024
134 Pemenue 3agaq nmo teme "IlocToSTHHBIN

ANEKTPUIECKUH TOK" 03.04.2024
135 Pemenue 3agaq nmo teMme "IlocToSTHHBIN

ANEKTPUIECKUH TOK" 04.04.2024
136 Pemenue 3agay nmo reMme "IlocToSIHHBIN

ANEKTPUIECKUH TOK" 05.04.2024
137 O06001eHre u cucTeMaTu3alus 3HaHu| 1o

teMe "I10CTOSIHHBIN AMEKTPUIECKUi TOK" 09.04.2024
138 KontponsHas padota o teme "IlocTosHHbBIN

ANEKTPUYECKUH TOK" 09.04.2024

DneKTpuyecKas IPOBOJUMOCTh PA3IUYHBIX
139 BEIIECTB. DJIEKTPUUECKUN TOK B METaJIaX. 10.04.2024

CBepXmpoBOJIUMOCTb

DIEeKTpUYECKUN TOK B pacTBOpax u
140 . )

pacrmiaBax 3JeKTpoiauToB. 3akoHbl Dapanaes 11.04.2024

JUISL SIIEKTPOIIH3a
141 DnexTpuueckuil ToK B raszax. [lnazma 12.04.2024
142 DNeKTpUUeCKUuil TOK B Bakyyme. BakyymHbIe

puOOpHI 16.04.2024




143

DNEeKTpUUECKU TOK B TIOJIYIPOBOIHUKAX

16.04.2024

144

[TonynpoBoAHUKOBBIE TPUOOPHI

17.04.2024

145

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HANPSKEHUS B
LIENU TIOCTOSTHHOTO TOKA MPY NOMOIIH
AHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
nprbopoB" uiu "3HaKOMCTBO ¢ IIUPPOBOI
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUUHH MIPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

18.04.2024

146

®u3nyecKuil MpakTUKyM 1o Teme "N3yuenne
HEPaBHOMEPHOTO BUKEHHUS C LEIbIO
ONpeeIeHUsI MTHOBEHHOHM cKopocTu"

19.04.2024

147

DU3NYECKUH TPAKTUKYM 10 TEME
"H3mepenue ycKkopeHus pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIB>KEHUH 10 HAKJIOHHOM MJIOCKOCTH' WIIN
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BpEMEHU MPU PABHOYCKOPEHHOM JBUKEHUH"

23.04.2024

148

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepeHue yCKOpeHHs CBOOOIHOTO
najgeHus" win "N3yueHue ABUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

23.04.2024

149

duznyeckuil NpakTukyM 1o teme "M3ydyenne
JBUKEHHUS TeJla 110 OKPYKHOCTH C
ITOCTOSIHHOM 110 MOJYJIF0 CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH IIEPUOAA

24.04.2024




oOpamieHnss KOHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

150

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOJAEHCTBYIOIIEH CUIIBI ITPU
JBUKCHUH OpYCKa 10 HAKIIOHHOW TUIOCKOCTH"
unu "lIpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BpEMEHU JIBUKEHUS OpyCKa 110 HAKJIOHHOM
IJIOCKOCTH Ha 33/1aHHOE PAaCCTOSIHUE OT €ro
Macchl”

25.04.2024

151

®u3NYeCKUi IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00pa3siie, oT ux aepopmarun"
niu "N3yueHne ABUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBHIO, TIEPEKUHYTOMN Yepe3
JIErKui Oy10K"

26.04.2024

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduireHTa TpeHus mno
BEJIMYMHE YIII0BOTO KO3 PHUIIHCHTA
3aBucumoctd Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpYyCKa M0 HaKIIOHHOW TJIOCKOCTH
C IepeMeHHBIM KO3 (UIIUEHTOM TpeHHs "
win "M3yueHue ABMKEHUS Tpy3a Ha Bally €
TpeHHeM"

02.05.2024

153

Du3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue yciuoBHi paBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh BpALEHUS"
nnu "KoHCTpynpoBaHuE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue

03.05.2024




YCTOWYUBOCTH TBEPIOTO TEJIA, UMEIOILETO
1011316 ONOpH!"

154

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue umnynbca Teaa o TOpMO3HOMY
nyru" win "M3mepenue cuibl TSIru, CKOPOCTH
MOJEINH 3JIEKTPOMOOUIISE 1 MOITHOCTHU CHJIBI
Taru" win "CpaBHeHHE U3MEHEHUS UMITyJIbCca
TeJa ¢ UMITYJIbCOM CHJIBI" WU
"UccnenoBanue coxpaHeHUs UMITYJIbCA MPU
yOpyrom B3aumoiericteun” uim "M3mepenue
KMHETUYECKOM SHEPruu Tejia o TOPMO3HOMY

ITyTH

07.05.2024

155

®u3nyecKnil MpakTHUKyM 1o Teme "N3yuenne
M30TEPMHUECKOTO Mpoiiecca (PeKOMEHI0BaHO
WCIIOJIb30BaHKue U(PoBOH JabopaTopun)"
niu "M3ydeHne n30XopHoro mpoiecca’ uin
"N3yuenne n3obapHOTO Iporecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUSA"

07.05.2024

156

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHue yaenbHol TEeIoEMKOCTU WIH
"UccnenoBanue mpoiecca OCThIBaHUS
BemecTa" win "HccienqoBanue aqnadaTtHoro
npouecca" unm "M3yueHne B3auMOCBsI3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPhl KUTICHUS
JKUaKocten"

08.05.2024

157

duznyeckuil NpakTukyM 1o teme "M3ydenne
3aKOHOMEPHOCTEN HCTIapEHUS JKUAKOCTENH"
niu "M3Mepenne yneabHOU TENIoThI

14.05.2024




I1aBJieHud apaa" win "M3ydeHue cBONCTB
HachllLEHHBIX MapoB" niu "M3mepenue
a0COJIIOTHON BIQXXHOCTH BO3IyXa M OLIEHKA
Macchl apoB B nomerenun". Msmepenne
K03 (HUIIMEeHTa TTOBEPXHOCTHOTO HATSKCHHS

158

@uU3NYECKU IPAKTUKYM I10 TEME
"HaGntoienne npeBpaieHust SHEPTruu
3apsKEHHOTO KOHIEHCATOPa B SHEPTHI0
n3nydeHus ceroauonaa” unm "Msydyenue
MPOTEKaHHUs TOKA B LIEMH, COJICpHKALIEH
KoHAeHcaTop" win "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HAIIPSLKEHUS) TIpU
IIOCJIEJOBATEILHOM COCIMHEHUU
KOHAEHCAaTOpOB"

14.05.2024

159

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBanye CMENIAHHOTO COEIUHEHMNS
pesucropoB' win "M3MepeHue yieapHoro
COTNIPOTHUBIICHHUS IMPOBOJIHUKOB" MITH
"HccnemoBanye 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS JUTS JIAaMITbl HaKaJIuBaHUs"

15.05.2024

160

Ou3nyecKuil MPakTUKyM IO TEME
"Habnronenune anekTpoiunsa" uim
"M3mepenue 3apsiga 0JJHOBAJIEHTHOTO HOHA"
nnu "HccieqoBanue 3aBUCUMOCTH
CONIPOTHUBIIEHUS TEPMOPEZUCTOPA OT
temneparypsl" uin "CHATHE BOJIBT-
aMIIEpHOM XapaKTEepUCTUKU Juoaa"

16.05.2024

161

PesepBHriit ypok. O600IIeHNE U
cucTeMaTH3aIlHs 3HAaHUI 10 TeMe

17.05.2024




"Kuuemartuka"

162

PesepBHeIit ypok. O600IICHNE 1
crcTeMaTH3allks 3HaHUM 110 TeMe
"Iunamuxa"

21.05.2024

163

PesepBHeIil ypok. O600IICHNE 1
cucreMarusanysa 3HaHui o teme "Cratuka
TBEpJ0TO Tena"

21.05.2024

164

PesepBubiit ypok. O60011eHNE 1
CHUCTeMaTH3alus 3HaHUI 10 TemMe ""3aKOHBI
COXpaHEHUs B MEXaHUKe"

22.05.2024

165

Peseprubrit ypok. O6001eHNE 1
cuctemaTusanus 3HaHui o Teme "OCHOBBI
MOJIEKYJISIPHOKUHETUYECKON Teopun"

23.05.2024

166

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 10 TEME
"Tepmoannamuka. TernaoBbie MalIuHb"

24.05.2024

167

PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEMe
"ArperatHbie cOCTOSAHMS BellecTBa. Da3zoBbie
nepexonr"

28.05.2024

168

PesepBubiit ypok. O6001IeHE U
cUCcTeMaTH3allHs 3HAHUH 110 TEME
"Onextpuueckoe noie"”

29.05.2024

169

PesepBHeIit ypok. O600IIeHHE 1
cucTeMaTH3alus 3HaHUH 1o Teme
"IIoCTOSIHHBIN 2JEKTPUUECKUIN TOK"

30.05.2024

170

PesepBHriit ypok. O600IIeHE 1
cucTeMaTH3alus 3HaHui o teme "Toku B

31.05.2024




pasnuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16










YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 11 kinacc/ Kacesino B.A., O61iecTBO ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «IPODA»; Akmonepnoe obiecto «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/ff
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