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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YpPOBHE CpEIHETO0 OO0Iero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM ¢enepanbHoi pabodeil mporpamMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueoHoro npeamera «P@u3nka» B 00pa30BaTEIbHBIX OpraHU3alUsIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
IIPOTPaMMBl.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COAEpKAHKE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYEHUSI TEM U PA3JIEIOB
y4eOHOI0 MmpeaMera C y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIHUXCH.
[IporpamMma 1o ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHUM, OOIIe
CTpaTernd OOy4YeHHs, BOCIMTAHHUA M Pa3BUTHS OOydYaIOIIUXCS CpeICTBaMU
yueOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

N3yuenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IO3BOJISIET PEATM30BATh
3aJjaul MPO(PEeCCUOHANBHON OpUEHTAIMH, HAMPABJICHO Ha CO3JaHUE YCIOBHM NSt
IPOSIBJICHUS] CBOMX HWHTEIJIEKTYaJbHBIX U TBOPYECKMX CHOCOOHOCTEH KaxKIbIM
OOy4arolumMcsi, KOTOpble HEOOXOAWMBI ISl TMPOJOJDKEHUS OoOpa3oBaHMs B
OopraHu3anusx Nnpo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEUATBLHOCTSIM.

B nmporpamme mno ¢usuke omnpeaensorcs IJIaHUPYyEMble pe3yJbTaThl
OCBOCHUS Kypca (DM3MKHU Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHus: JIUYHOCTHEIE,
MeTanpelIMeTHbIe, TMNpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METalpeMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOYYaIOIIMXCS, OCBOMBIIMX
nmporpaMmy 10 (QU3MKE Ha YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yI1yONI€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMbIE pEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ IPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00yUEHHUS;

cozieprkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma mo ¢u3uke HMeeT NPUMEPHBIM XapakTep M MOXET OBITh
UCITOJIb30BaHA YUUTEISAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMHi  Pa3IMYHbIX METOIUYECKHX
MOJXOJJOB K MpEenoAaBaHui0 (U3UKH HAa YIrIyOJIEHHOM YypOBHE NpPU YCIOBUU
cOoXpaHeHUs 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMas B
KauyecTBe y4eOHOIo IMpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoiieM mupe. LLKkompHBINH Kype GU3UKH — CHCTEMOOOpa3yIOIInii
JUIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busudeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
($u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromierocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEIHETO 00I1ero 00pa3oBaHus MOJI0KEH
PAA MW, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BELIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICICEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOLIeCTBa, a TakKke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMamu.

Hoen npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IITMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MpPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEp)KaHUsl, TMOCBSIIEHHBIX OJKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM paloOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue coaep:kanusi MporpaMMsl 1Mo PU3MKe JOJKHO OBITh MOCTPOEHO Ha
IPUHIIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. s yrmyOn€aHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHWUYECKHE OMBITHI TMPU HM3YYCHUH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoAuTcs Jaubo B koHie 10 u 11 kiacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco60 — 3To
WHTETpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MIPOBOJIATCA B MpoIlecce u3ydeHus paszzaena (temsl). [Ipu sTom mox pabotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1o @uMke cuUCTeMa YYEHUYECKOTO JKCIEPUMEHTa,
7a00paTOPHBIX PabOT W MpaKTUKyMa NpeAcCTaBieHa €AUHBIM IepeuHeM. Brioop
TEMAaTUKU JJIS 3TUX BUJIOB YYEHUUECKUX MPAKTHUYECKUX Pa0dOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHus1 KabuHera Qusuku. [Ipu sTOM oOecneunBaercs
OBJaJIcHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMbIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PACUYETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSTh
W3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO0 pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUIM U3 pa3HbIX pa3zenoB. JJis KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKux SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TPeOYOIIHe BbIOOpa
(bu3nYeCcKo MOJIENU SISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIICUCHHIO yueOHOTO Tpolecca Kype (UMK YTriyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3y4aThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOKHO OBITh HEOOXOJIUMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OO0ECleurBaeT TMOCTaHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  TPOLIECCOB, HSMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHH.

JlaGopaTopHoe 00OpymOBaHHME MJII YYCHHYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIHeuMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTopHOTO OOOPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUYeHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEMIICHHS OOYyYaromMxcsi K HaydYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie MO3HaHUs U (HOPMHPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3yYEHHsS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANBbHON  AESTENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHENIeMy 00y4eHUIO B 5TOM HAIIPABJICHHH.

JlocTikeHne 3TuX 1elield oOecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1a4y B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYI  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
(bu3nYecKUX SBICHUNW B TMPUPOJAEC M JUIsl TMPUHATHUS MPAKTHUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PEIICHUS pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3ajladyd, B TOM YHCJIE 3a]ad
WHKEHEPHOIO XapaKTepa,

NMOHMMaHuEe (U3NYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO ITUIAHUPOBAHUS U IPOBENICHUS
bu3MYeCKUX HSKCIMEPUMEHTOB, aHaiM3a MW HUHTepHpeTanuu  UHGOpMaInH,
ONPEIENEHHS TOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOCKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam mpodecCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C (pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI MO CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme no (¢U3MKE MepeueHb J1IabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBIOOP
IPOBEJCHHUS JTA0OpATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunblilt MeTOA IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o mpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (AHAJIOTOBbIE U LU(POBBIE
U3MEPUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HWACATBHBIN Ta3, TOUYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUS.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

M3mepeHne cuiibl TOKAa M HANpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO € LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl nzmepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHHUKHU.

Pagnyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IPpaUKu.



KpuBoimmHenHoe  nBWKEHWE. J[BHKEHHME  MaTepuagbHOM TOYKH 11O
OKPYXXHOCTH. YTJIOBas W JWHEHHas ckopocTh. Ilepmom m dactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KAacaTEIbHOE (TAHIEHUUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JNBUKEHUE CHaApsAOB, LEMHbIE, IIeCTepEHYAThle W PEMEHHBIE IEepeaayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBH>KCHUSL.

Cnoco0bI ucclief0BaHNs IBKEHUH.

WnmrocTpanuus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBMKeHUs Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEW NBHKEHUSI OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

M3y4yeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN).

W3yyenue pBMKEeHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETa M HAYAJIBHOM CKOPOCTBIO TeJa.

W3yyeHune NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa oOpalieHus: KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepnumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
IPUMEDBI).

Macca Tena. Cuita. [IpyuHIun cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpoThl. J[BHKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
KAJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TE.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MTA/ICHUH.

LleHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepeHre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JBIKEHHUS Opycka IO
HAKJIOHHOM IUTIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pE3NMHOBOM 00pasiie, OT uX JAehOpMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro Koddduimenra
3aBucuMocTu F.(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroituuBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTENIBHBIA KpPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKyM.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3axonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
IpeICTaBICHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuainbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHIMaIbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HEprus.
[TorenuunanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKHIKOCTH Kak CIEICTBHUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepeHne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAEUCTBUH.

M3mepeHne KHHETUYECKOM SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIIMAIBHON HEPTUU MPY>KUHBI ¢ pabOTON CHJIBI
TPEHUS.

Omnpenenenue padbOThl CWIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MoJsekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIeKYyIsipHO-KuHeTndeckol Tteopun (MKT), wux
ompiTHOE oOocHOBaHme. Jluddysus. bpoyHoBckoe nBIKeHHE. XapakTep
JBW)KCHUS M B3aMMOJEHCTBUS YaCTHUL] BellecTBa. Monenm CTpOeHHs! Trasos,
KHUAKOCTEH U TBEPIBIX TN U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBHKYTCSI XaOTUUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. Ao6comoTHas
tTeMriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYINATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBsi3b a0CONIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus xuakocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

HccnenoBanre mpouecca YCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHAOBAaHO HCIOJIb30BaHUE
rdpoBoii 1adopaTopun).

N3y4yeHne n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUU JJIs
TEPMOJMHAMUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBl KaK CPEIHUE 3HAYEHHUs BEJIMYMH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOHM3BOJIBHAS — peflaKcalys
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlUs YacTHUll, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU dHEPTUUd OJHOATOMHOTO HJIEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DSHEpPruu
TEPMOJMHAMUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KouBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMKocTh Tena. YAelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BELIeCTBA. YpaBHeHME Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoOThl mpu Temonepenaye. I[lonsrtue o0
aanabaTHOM TIpoliecce.

IlepBpiii  3ak0H TEpMOAMHAMUKU. BHyTpeHHsiss »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX IIPOLIECCOB: 4YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI IMPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MammH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOIIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3menenue Temneparypsl pu aanadbaTudecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEINIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. HMcmapeHue W KumneHue. YaeiabHas
TEII0Ta MapooOpa3oBaHus.

HaceblllleHHBIE W HEHAChIIEHHbIE TMapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBienne W Kpuctam3zanus. YJIeldbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (Pa30BbIX MMEPEX0IaAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOoe HaTsDKeHHE. K03 huImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie siBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TerioBoe paclupeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, nPpAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIaBJICHUS JIBJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiekTpoauHaMuKaA.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHAJIEKTPUKHM U  MOJYIPOBOJHHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  mond. [IpoOGueiii  3apan.  Jlunuum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJA. CBA3b HANPS)KEHHOCTH IOJIS U PA3HOCTU
NOTEHIIMAJIIOB ISl  JIEKTPOCTATUYECKOTO Moyl (Kak OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKEHHOTO 1o 00bEéMy miapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JnanexTpuku B 3IIEKTPOCTATUYECKOM oJe. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOH/JICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOAHOM 3JIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLINI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3aPSKCHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MMOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

OueHka cuil B3auMOJEHCTBUS 3apsyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEpKAIIE KOHAEHCATOP.

Pacnipenenenne pasHoOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanre paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO0 TOKA. MICTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa i1l ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CECUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux nenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KonaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUN.

Jemoncmpayuu.

N3mepeHre Cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IO MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaJIbBAHUYECKOTO 3JIEMEHTA
U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNs UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa OT HAMpsDKEHUST JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIbI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas MPOBOJIUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuyneie TMIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1na3ma.

TexHuyecknue yCTpPOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIUSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papases.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue amextpoiusa.

N3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEIUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTUUMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuyenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIIETCSA C YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Meosicnpeomemnule nOHAMUS, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHOZ20
no3HaHuA: SBJICHHWE, Hay4yHbId (akT, rumnoresa, (pU3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEpPUTENIbHBIE TPUOOPHI, IU(PpoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKaroUlell cpenbl,
yTUiau3aluusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIIBI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOJIb30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
[OJly4YE€HUS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna Amriepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mnoJje. Pabota cuibl Jlopenria.

MarunuTtHoe none B BemecTse. PeppOMArHETHKY, ITapa- U JUAMAarHETHKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATENH SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KapthHa  7uHHMA  WMHAYKOMM ~ MAarHATHOTO — TOJISL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHUil MarHUTHOM MHAYKIUU NOJIS JUIMHHOTO MPSMOI0 MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1BYX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA IIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykiuu. OJIC wuHAyKUMu. 3aKOH JJEKTPOMArHUTHOW uWHAyKiuu Papajes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
T0JIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIE€NMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHHUYeCcKHue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: WHAYKIIMOHHAS
1e4b, COJICHOU], 3aIUTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM IMOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

UccnenoBanune 3aBucumoctd IJIC MHAYKIUMU OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanne 3aBucumMoctd IJ[C caMOMHIYKIIUU OT CKOPOCTH M3MEHEHMUS
CWJIbI TOKA B IEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie pabomut, nPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnpeneneHue UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanue siIBICHUS CAMOMHTYKIIUH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUY€CKOTO OMTUCAHUS.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYJIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. [lepuon Manbix CBOOOJHBIX KoOJieOAHMI
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCTpoOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHu Irpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanue 3aTyxaromux KoiaeOaHuii 1 3aBUCUMOCTH Tieproaa CBOOOHBIX
KOJICOaHHI OT COTPOTHBIICHHUS.

UccnenoBanne KojebOaHWW Trpy3a Ha MacCHBHOM TIPY)KHUHE C IIEJIbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMs SHEPTUU MPHU KoIeOaHUIX Irpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYroM IMOABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazcHummnbsle Konedanusi.

Konebarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
ueanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyX1€HHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli TIEPEMEHHBIA TOK. Pe3ucrop, KOHAEHCATOp W KaTyllka
WHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IMEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

UneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIICKTPUYECKHIM
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXI€HHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMNU NEPEMEHHOIO
TOKA.

Pe3sonanc mnpum mocienoBaTeNIbHOM COENMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U NPUHIIMIT ASUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre nmepeMeHHOT0 TOKa 4Yepe3 MOCHeOBATENIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE BOJIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacrnpocTpaHenus. llomepeunbie u
OpoAobHbIE BOJIHBL. Ilepuos, CKOpOCTh paclnpoCTpaHEHUs U JJMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpPa)XCHHE, MpeloMJIeHHE, HMHTephEpEeHLUs |
mudpakiys.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IlymoBoOe 3arps3HEeHHE OKPYXKaIOLIei cpebl.

DNEeKTPOMarHUTHBIC BOJIHBIL. Y CIIOBHS U3MYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoMCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HUE,  NPEJIOMIICHHUE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[Ikana 371eKTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIEel CpeIbl.

TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE TNPUMEHEHHME: My3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs JMATHOCTHKA B TEXHUKE M METUITIHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Ten0 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHUIA.

Habmoienue oTpaskeHus U MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnnu u nudpakium MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro MpUMEHEHHE.

Habmronenue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOMN KoJieOaHUM.

HccnenoBanue  CBOMCTB  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTpPa)KeHHE,
npesoMIIeHUE, MoNspu3anus, AMpakuus, uHTepdepeHIus.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npAKMuUKyMm.



M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI oTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHUE [UJIMH BOJH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcust cera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenapHblil yroyl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomrie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPEeTOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOWIEAIIErO JUH3Y NOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMpAIOIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTtuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KiiacCMYeCKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHnHas peméTka. YCJIOBHE HaOJI0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzauus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanne Xojia CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu cBera.

N3yuyenue nudpakiinoHHON perETKY.

HaOmronenne nudppakiimOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAcCTOSIHUSI OT BemlecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHuUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIpU3aIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINY JIa3ePHOTO U3IIYYCHUS Ha JIBYX IIEISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. l[IpeoOpaszoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIIECHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apsSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Paznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHuss Buna. ['mnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl GoTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BomHoBbIE cBOMCTBa yacTull. Bonnuel ne bpoia. lnnHa BosHb! ne bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alMu JABWXKYLIEHcs vacTulbl. KopmyckymnsipHo-
BOJIHOBOU Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeTEHHOCTEH
['eiizendepra.

TexHuyeckue YCTpONCTBA M TEXHOJIOTHYECKHE TMPOLECChl: CIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (poToaddekTa.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

HccnenoBanne GpoTope3ucTopa.

N3mepenune nocrossaHoi [1manka Ha ocHOBe HcciieioBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @usuxka amoma.

OneITBl IO KCCIAEAOBAHUIO CTpoeHus aroma. [lmaHerapHas mMonens aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS dHEPTUU HA JPYTOi.



Bunpl ciexktpoB. CiekTp ypoBHEN SHEPTUU aTOMa BOJIOPOJIA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopna.

HabGnronenue TMHeYaThIX CIIEKTPOB.

YCTpONCTBO U ICHCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
noctossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaa. ONEKTPOHHBIM M TMO3UTPOHHBIA Oerta-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTHBHBIE H30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B simpe. SAnepHbie cuibl. Jlepext maccer sapa.

Anepurie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE acCleKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTozapl perucTpaluy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHUL.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-ritooHHas MOAENb aApOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTHYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHass OomoOa,
MarHUTHO-PE30HAHCHask ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

HccnenoBanue TpeKoB 4yacTHll (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DHU3UKH JUIsI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spKue 3BE3MBI, IJIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTB. MicTounnk sHeprun CosHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEILHOCTA. BHYyTpeHHEE CTpoeHHe
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennmkToBOE U3ydeHue.

Macmrabnas crpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonooenus.

HabGmronenust 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIs1 OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOIro MOJyIIapusd WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

DOu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHHUHM, HCCIEIOBAaHUM  3aBUCHUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o0marniee NOBTOPEeHUE.



O0o00uIeHNEe U cUCTEMaTU3alus COJIEpKaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B SKOHOMHUYECKOM, TEXHOIOTUYECKOH,
COLIMAJILHON M ATHMYECKOH chepax NedaTeIbHOCTH YeIoBeKa, POJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
dbusnyeckoil Teopuu, posib GU3NIECKON Teopruu B (OPMUPOBAHUU MPECTABICHUMN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3UUECKON KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCSL C YUETOM COJEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTe€MaTHuKH, OMOJIOTUH, XUMUH, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, I pOBast J1adopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXI€CTBO. BEKTOPBI M MX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIWNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocus: >nekTpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIE
JIBWKEHUS B SKMBOW TNPUPOJE, DSKOJOTMYECKHE PUCKUM TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIHMHE, OINTHYECKHE SBIECHUS B JKUBOU
pUpoJe.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKAsI CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpoBUTATENb SIKOOH, reHepaTop MepeMEHHOro TOKa, MHIYKIMOHHAS Ieub,
JMHUM 3JIEKTpONepeay, 31€KTPOJIBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
IIPUEMHMKH, sJIEPHAsA DQHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydyeOHoro mnpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsl pyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlUM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIIeCTBa, PACHIUPEHHE KXU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TMO3ULIMM  OOYyYaloIIEerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YIEHA POCCHIICKOTO 00IIEeCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIBHBIMU  HUHCTUTYTaMU B
COOTBETCTBHHM C UX (PYHKIIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOUW U BOJIOHTEPCKOU ESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHHWE K TOCYJAapPCTBEHHBIM CHMBOJIaM, JOCTHKCHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUSI,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4YHOIO
TBOPYECTBA, MPUCYILIETO (PU3HMUECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BbIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPa30BaHUIO B
o0nacTi GU3HKU HA TPOTSHKEHUN BCEH KU3ZHH.

IKOJOINYECCKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBUU B OKpYXKAlOILIEll cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YE€JIOBEUECTBA,;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTM HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
Bba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOATENLHO  (DOpMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B PacCMaTPUBAEMbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pE3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

BJIa/I€Th HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOAAMHU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB perieHus 3amad  (pU3HIeCcKOoro
COZIepKaHMsl, IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETALNN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIe TPU CO3JIaHUU YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PpEIICHUsl, HaXOIUThb AaApPTyMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHUS 3a/aud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM UUCJIC NPU U3YyUYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsAM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHMS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJYy4YEHUS MHPOpMALHUU (PU3HUYECKOTO COJIECP KAHUS
M3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHaJli3, CHCTEMAaTU3allMi0 M WHTEPIpeTalui0 MHPOPMAIUU pa3IHMuHBIX
BUJIOB U (hOPM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJII0JIEHuEM TpeOOBaHUII HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEP)KAHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3Ha4yeHHs WHGOpPMalWMU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIHU3AIHH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
JIESITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyallMd M CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHM C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessiTh poJid ¢ y4€TOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIAOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHHWE B Pa3IMYHBIX
CUTyallusiX,  MPOSBISATH  TBOPYECTBO W  BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3NKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTABUTh H
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ yYETOM UMEIOUINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacliMpATh  paMKH  y4yeOHOro TpeiIMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYIUIMH B 00JacTd
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTbh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIAJCTh HABBIKAMH TIO3HABATEIBHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEHICHUS MO HX
CHUIKCHUIO;

NIPUHUMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IIPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX MpPU aHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYrUX HA OMIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI T10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEITOJIar A0 IITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHUE, CIMOCOOHOCTh aJaNTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MMOHHMMATh  AMOIIMOHAIBLHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHHM OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M JOTHYECKOM cdepax JeaTeTbHOCTH
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpAa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA;

pa3iavuaTh YCJIOBUS NIPUMEHHMOCTH Mojeiedl (u3nueckux Tena u
IPOLIECCOB (SIBJIEHUI): WHEpLHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JIBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymopyras naedopmanus, aOCOIOTHO
ylnpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIIH Ta3a, )KUIAKOCTU
U TBEPAOrO (KPUCTAILIMYECKOTO) TeNa, UICaJbHbII ra3, TOUCUHBIA 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paszinyath YyCJOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UpPOBaTh M OOBACHATH MEXAaHUYECKHE IPOLECCHl U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OPMYJIbl KUHEMATHUKH PAaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus [amuies 1Jis CKOPOCTH U IEpeMELICHHUS,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa M MEXaHUYECKOU
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
YCIIOBHSI PAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYyJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHS] HWJCAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW DSHEpPruer TEIUIOBOTO JBHXKEHUS M KOHLICHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHUHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEPaTypod, YpaBHEHHE
MenneneeBa—Knamneipona, TmepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpaHEHUs! PHEPIrUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa JuId ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Iemnu, 3akoH Jxoyisa—JleHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
IEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BONM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedpopmManuyd TPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIOTHAsl TeMIieparypa Tena, paboTa B T€pMOJMHAMUKE, BHYTPEHHSS
PHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJIH,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHAT 3JEKTPOCTATHYECKOrO OIS,
Pa3HOCTh  MOTEHIMAJNOB, JJEKTPOABWKYLIas CWja, CWiIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBUKEHHE 4YacTUIl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLus Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMMOCTH OJHOM (DU3HUECKON BETMYUHBI OT
APYrol C  HCIOJIB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBI METOJ| M3MEPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITIOKEHHON TMIOTE3bl: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MperIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUH HCCIET0BaHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPAKTUKyMa U  Yy4eOHO-
WCCIIENOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemarb pacy€THBIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroled TpeOOBaHUSIM 3a/aud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
pelIeHus 3a/1a4, TPOBOAUTh PacYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHANM3UPOBaTh pe3yibTaTbl M KOPPEKTHPOBATH METONBl PEUICHUS C
y4€TOM MOIYYEHHBIX PE3YJIbTATOB;

peliaTth KadeCTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKE WHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyKJIEHUI ¢ ONOPOI HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUUYECKUX YCTPONUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH MpOIEccaMu, C
HO3ULHI 3KOJOTUYECKON 0€30MaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBA;



NPUMEHATH pa3jMyHble CIOCOOBl paboThl ¢ MHpOpManuend (HU3NIECKOro
COJEpKaHUS C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepadOTKU U MPEAbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHONM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE u NO3HaBaTeJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMKW B  IpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TpYMNIE C HCIOJIHEHHUEM pAa3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsSX, aJIeKBATHO OIICHMBATH BKIJAJ]l KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMEI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHEIUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
$u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJIb ACTPOHOMUU B
NPAKTUYECKON JIESITEIbHOCTH YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIHLHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTETFHON W MPOTHOCTUYECKOW (GYHKIMN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLMAIBHON TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
bu3uku, poib (puznyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUIN O
(bu3nuecKoil KapTUHE MHUpPa, MeCTO (PU3HUYECKOM KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TAPMOHWYECKUE KOJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAsSTHUK, TAPMOHUYECKHE BOJHBI, WJICATHHBINA
KoJIe0aTeNbHbBIN KOHTYD, TOHKAas JIMH3a, MOJIeTICH aTOMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath YCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,



aHAJTM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
NEKTpUUECKOro 3apsiga, cuina Awmmepa, cwia JlopeHna, 3akoH
ANIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, TpUHIMI
COOTHOILIEHHs HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaZIMOaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCIOJB3YySl BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOABIKYIAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIMYJbC, IOJHAs DHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBWYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHus
BOJH, Judpakuus, [IUCIEpPCUsi, T[OJHOE BHYTPEHHEE OTpa)XeHHE,
dboroanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (puznyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OMPENEIATh HAMPABJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTpOUTH U300paKeHUE, CO3/]aBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOlMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a ¢ OOBSACHEHUS  (U3UYECKUX  IPOIECCOB,
MPOUCXOMSIIUX B 3BE3/IAX, B 3BE3AHBIX CHUCTEMaX, B MEKIaJTaKTUYECKON
cpele; IBIKEHUS HeOECHBIX T, SBOJIONNHN 3BE3N U Beenennoii;
MPOBOJUTh WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
WCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



¢uznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLECHUBATH A0COJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3B;

OMKCHIBATH METO/bI MMOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUIN
B paMKax ydeOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKO MOJENbI0: HAa OCHOBAaHMM aHajlu3a YCJIOBHS BbIOMpATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSThH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HUCIOJB30BAHMM MaTEeMaTUYECKUX METOJOB PpELICHUA  3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM HOJYUYEHHBIX
pE3yNbTATOB;

peliath KayeCTBEHHbIE 3a/Jaud, TPeOylollue NpPUMEHEHHUs 3HaHWM U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIEHUI ¢ ONIOPOil HAa N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MIPOU3BOICTBEHHOU
JIESITEIbHOCTH YEJIOBEKa, CBA3AHHONM C (PU3MYECKHMH IMpOLIeCCaMu, C
MO3UIIAN YKOJIOTUIECKON OE30MaCHOCTH, MPEACTAaBICHUIN O palliOHATHFHOM
IPUPOAOIOIb30BAHUH, & TAKKE PasyMHOM HCIOJIb30BAHUM JTOCTHKEHUI



HAyKM M TEXHOJOTMH [UIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOrO
00111eCTBa;

NPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEp)KaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HWH(MOPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMi0 W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENbCKUX paboT;

paboTaTh B TpynIe C HCIOJIHEHUEM pa3Iu4HbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AeTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie nmpodeccnoHalbHON AesITebHOCTH 1O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB M TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

Bcero

Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Wroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
23 Crartuka TBEpOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszuneny 35

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TerioBbie MaITMHBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
' TIepEXO/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpuYECcKoe ToJie 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1




43 Toku B pa3MyHbIX Cpeaax 6
Hroro no pazgeny 54
Paznen 5. DUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKU IPAKTUKYM 16 16
Uroro no pazgeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM un¢poBbie
Ne n/m P Konrpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNEeKTpOMarHuTHas MHIYKIHS 13 1
Hroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 ONEeKTpOMarHUTHbHIE KOJIeOaHUs 15
)3 MexaHnyeckHe U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pasgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOM Ayanu3m 15

4.2 ®uznka aToma 5

43 ®u3nKa aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YaCTHI]




Uroro no pazgeny

25

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU

12

Hroro no pazneny

Pazgen 6. PU3HUECKHA MIPAKTUKYM
6.1

12

Pu3n4eCcKuil NPAKTUKYM

Hroro no pasaceiny

Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE

16
16

16

Cucremaruzanusg U 00001eHne
71 IIPEIMETHOTO COJICPIKAHUS U OIbITa

' JESTSIILHOCTH, TPHOOPETEHHOTO TTPU
u3ydyeHuu kypca ¢pusuku 10 — 11 kmaccos

Hroro no paszueny

PesepBHOE Bpems

15

15

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

10
170

16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

dwusnka — pyHAaMEeHTATbHAS HayKa O
npupoze

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

01.09.2025

DJIEeKTPOHHbBIE

uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://education.yandex.ru

HayuHblii MeTOI TO3HAHUS U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SBIICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCEe
Mo3HaHus pupoabl. Habmonenne u
SKCTIIEPUMEHT B U3HKE

Crioco6b1 u3MepeHus (PU3NIECKUX
BEJIMYHMH

02.09.2025

03.09.2025

04.09.2025

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS
MOTPENIHOCTH U3MEPEHUIN (PU3NYECKUX
BCIINYUH

05.09.2025

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B
MIPaKTUYECKON JEATEIbHOCTH JIIOIEH
Mexannueckoe nBukenue. Cucrema
orcueTa. OTHOCUTEIBHOCTD
MeXaHU4YEeCKOTro ABxkeHus. [psamas u
oOpaTHas 3a/1auu MEXaHUKH

Pannyc-BekTop MaTepranbHON TOUKH,

08.09.2025

09.09.2025




10

€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKOpocTb.

Hx npoeknuu Ha OCH KOOPAWHAT

PaBHOMepHOE NIpsAMOJIMHEHOE
neuxenue. ['padhuueckoe onucanue
PaBHOMEPHOTO MPSMOJIUHEHHOTO
JIBIKECHUS

CroxeHue nepeMeneHnii 1 CKopocTei.
Pemenue 3amau

10.09.2025

11.09.2025

12.09.2025

https://education.yandex.ru

11

HepaBHOMepHOE 1BUKEHHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssmMonMHENHOE NBUXKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

15.09.2025

12

13

14

15

16

I'paduueckoe onucanmne
Hp;[MOJIHHGfIHOFO JABHUKCHUSA C
MMOCTOAHHBIM YCKOPCHHUEM

CBoOoniHOe majieHne. Y CKopeHue
¢BOOOIHOTO ITa€HN. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpauKu

JIBr>xeHue Tena, OpoIIeHHOr0 MO
YIJIOM K TOPU3OHTY

KpuBonuneliHoe nBuxeHue. /[Brxenne
110 OKPY>KHOCTH. YTJIOBasl ¥ JJUHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENIBHOE U IIOJIHOE
YCKOpPEHHUE

KonTponbhas pabota no teme

16.09.2025

17.09.2025

18.09.2025

19.09.2025

https://education.yandex.ru




"Kunemaruka"

IIepsblit 3axkoH HproTOHA.
HMuepunanpHbple CUCTEMBI OTCUETA.

22.09.2025

17 [Tpuniun oTHocuTenpHOCTH ["anues. 23.09.2025
HeunepuuanbHble CUCTEMBI OTCUETA
13 Cuita. PaBHOIEHCTBYIOIIAS CHJIA.
Bropoii 3akon Hetorona. Macca 24.09.2025
19 Bzaumopeiicteue ten. Tpernitl 3aKk0H
Hprorona 25.09.2025
20 [Tpunuun cynepno3uiuu cui. Pemenue
3aj71a4 Ha MpUMEeHeHue 3akoHOB HproToHa 26.09.2025
3aKOH BCEMUPHOIO TATOTEHUS.
21 3KBI/IBaJIE3HTHOCTI) rPaBUTALMOHHOM U 79.09.2025
WHEPTHOI MacChl
) Cuia TS)KeCTH U YCKOPEeHHE CBOOOHOTO
mageHus 30.09.2025
JIBukeHre HeOECHBIX Te U UX
” HCKYCCTBEHHBIX CIYTHHUKOB. [lepBas
KOCMHYECKAsi CKOPOCTh. 3aKOHBI 01.10.2025
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 02.10.2025
Cuna tpenus. [Ipupona u BuabI cui
25 Tp?HI/ISI. JIBrKeHne B )KUJKOCTHU U ra3e ¢ 06.10.2025
Y4ETOM CHUJIbI COTPOTUBIICHUSI CPEIBI
26 Hasnenue. 'mapocrarndeckoe
nasnenue. Cuna Apxumena 07.10.2025
27 AOGCOTIOTHO TBEPAOE TEIO.




28

HOCTyr[aTCJ'IBHOC 1 BpallaTCIbHOC
ABWIKCHUC TBCPAOTO TCIIa
MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpalicHus. IIneyo cunl

08.10.2025

09.10.2025

29

CrnosxxeHue cuil, IpUIOKEHHBIX K
TBepaoMy Teny. LIeHTp TsxecTu Tena.
YcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunel paBHOBECHS

10.10.2025

30

31

32

Pemenue 3amau

KoHTposbHas pabora 1o Teme
"Iunamuka. CtaTvka TBep10ro Tena"

HNMnynbsc MmaTepuanbHOU TOYKH,
CUCTEMBI MaTepUaIbHBIX TOUEK. LIeHTp
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
TeopeMa 0 IBHKEHUU LIEHTPA Macc

13.10.2025

14.10.2025

15.10.2025

33

HMHy.TII)C CHJIbI 1 USMCHCHUC UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeaktuBHOE ABMIKEHME

16.10.2025

34

MoMeHT nMItynbca MaTepUAIBHON
Touku. [IpencraBienne o coxpaHeHnn
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX
MOJISIX

17.10.2025

35

36

Pemenue 3agau

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npezcTaBiIeHne paboThl CHIIBL.

20.10.2025

21.10.2025

https://education.yandex.ru




37

MOIIHOCTE CUJIBI

Kunernueckas sneprusi. Teopema o6
WU3MCHEHHH KHHETUYECKON SHEPTUU
MaTepUaibHONH TOUKH

22.10.2025

38

[ToreHnnanbHbIE U HEOTEHIIUAIBHBIE
cuibl. [loreHnmansHas sHeprus. Bropas
KOCMHUYECKask CKOPOCTh

23.10.2025

39

Tpetrbs kocMuueckast ckopocTb. CBs3b
pabOThl HEMOTEHLIUATIBHBIX CHUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

24.10.2025

40

41

42

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyium 1 uieanbHOM
KUJKOCTH

KonrtponsHas padorta no Teme "3aKoHbl
COXpaHEHHUs B MEXaHUKE"

Pa3BuTue npenacraBieHuid 0 Ipupoe
TermnoThl. OcHOBHBIE nonoxenust MKT.
Juddysus. bpoyHoBckoe ABMKEHHE

05.11.2025

06.11.2025

07.11.2025

43

CtpoeHue ra3000pa3HbIX, KUJIKUX U
TBEPABIX TeJ. XapaKTep ABUKECHHUS U
BSaI/IMO,Z[eI\/IICTBI/ISI YHacCTHII B€IIECTBa

10.11.2025

44

45

Macca u pazmepsl MOJIeKyIT (AaTOMOB).
KommgectBo Bemectsa. [locTostHHAs
ABoraapo

Temneparypa. TemioBoe paBHOBecHE.
[[Tkana [enbcus

11.11.2025

12.11.2025




46

Penrtenue 3amau

13.11.2025

47 WneanbHelii ra3. ['a30Bbie 3aKOHBI 14.11.2025
43 YpaBuenue Menneneesa-KnaneiipoHa.

Pemenue 3anau 17.11.2025
49 AOcoroTHas TemIiepaTypa. 3aKoH

HanbToHa 18.11.2025
50 H3omporeccsl B uaeaabHOM rase ¢

OCTOSIHHBIM KOJIMUECTBOM BEILECTBA 19.11.2025

I'paduueckoe npencrapnenue
51 Ezzgi()):eccom U30TEpMa, U30X0pa, 20.11.2025 https://education.yandex.ru
52 OcnoBHoe ypaBHeHue MKT 21.11.2025
53 Pewenne 3anau 24.11.2025

CBs13b a0COTIOTHON TEMIIEpaTyphl

TEPMOJMHAMHUYECKON CUCTEMBI CO
54 CpPEeIHEN KMHETUYECKON dHEpruen 25.11.2025

MOCTYNATEIbHOTO TEMJIOBOTIO ABM)KECHHUS

e€ yacTuly
55 O0001eHne 1 cucTeEMaTU3aINS 3HAHUI

o teme "OcHoBel MKT" 26.11.2025
56 KonTtponbHas padora no Teme "OCHOBBI

MKT" 27.11.2025
57 TepMoanHaMuyeckas cUCTeEMa. 3aJaHUeE

BHEIIHUX ycnoBui 1uist T/] cucreMsl. 28.11.2025




58

59

BHeuiHue v BHyTpEHHUE TapaMETPHI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYEHUsI BEJIMYUH, ONMCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKH.
Camonpoun3sBosibHas penakcarus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Mojenb naeanbLHOro ra3a B

TCPMOAUHAMHKCE. Ycnosus
IMPUMCHUMOCTH 3TOM MOACIN

01.12.2025

02.12.2025

60

VYpasuenne Menneneesa-Kitaneiipona u
BBIPAKECHUE JIJIs1 BHYTPEHHEN SHEPrUu

03.12.2025

61

62

63

64

BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O MI€aJIbHOIO Irasa.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLECCHI

OnemeHTapHas paboTa B
TepMOJMHaMUKe. Beruucnenue paboTsl
1o rpaduky mpouecca Ha pV-auarpaMMe
Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel 3Heprun TJl cucreMsl 6e3
COBepILEHUs pabOThI

KOHBCKIII/ISI, TCIJIOIMPOBOJHOCTD,
H3JTyUYCHUC

04.12.2025

05.12.2025

08.12.2025

09.12.2025

65

KoymdaecTBo TemnoTe. TemmoéMKOCTh
Tena. Y IenpHas U MOJIsIpHas
TEINIOEMKOCTH BeIIecTBa. Y AeabHas
TEIJIOTa CrOpaHus TOILJIMBA

10.12.2025

https://education.yandex.ru




66

67

PacuéT xonmdecTBa TENIOTHI IIpu
TCILIonepeaaqyc

[TonsiTue 06 aguabaTHOM IMpoOIIECCe.
[lepBblii 3aKOH TEPMOIMHAMUKHU

11.12.2025

12.12.2025

68

KonundecTBo TemnoTel u paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTrUuun
T/ cuctemsl

15.12.2025

69

70

71

Bropoii 3ak0H TEpMOIMHAMUKY IS
PAaBHOBCCHBIX 1 HCPABHOBCCHBIX
nporeccoB. HeoOpaTumMocTh MpUpOIHBIX
IPOIIECCOB

HpI/IHI_II/IHBI ,HeﬁCTBI/Iﬂ TCIIJIOBBIX MAIIIWUH.
KIIJT

Makcumanbsroe 3nHadenue KIT,. Iukn
Kapno

16.12.2025

17.12.2025

18.12.2025

72

73

74

75

Pemenue 3agau

DKOJIOTHYECKUE aCIEKThI
MCIIOJIb30BaHUS TETUIOBBIX JBUTATENEH.
TeroBoe 3arpsi3HEHUE OKPYKarOIIEH
cpensl

Pemenue 3amau

O0001eHne 1 cucTeEMaTU3aINS 3HAHUI
no Teme "TepmoauHamuka. TemmoBsie
MAaIIuHb"

19.12.2025

22.12.2025

23.12.2025

24.12.2025

76

KonTponbhas pabota no teme
"Tepmonuaamuka. TeniaoBsie MalTuHbI"

25.12.2025




77

78

[TapooOpa3oBaHue U KOHICHCALIUS.
Hcnapenue u kurieHue. Y aenbHas
TEIUIOTa Mapo0OPa30BAHUS

HacplmeHHbIC ¥ HEHACHIIIICHHBIE MTaphI.
KadecTBeHHast 3aBUCUMOCTH TNIOTHOCTH
U JIaBJICHUS HACHIIIEHHOTO 11apa OT
TEMIICPATYPhbI, UX HE3AaBUCUMOCTL OT
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
JaBJICHUA B ) KUAKOCTU

26.12.2025

29.12.2025

https://education.yandex.ru

79

80

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIBHAS BIAXKHOCTH

Pemenue 3amau

30.12.2025

09.01.2026

81

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJUIOB

12.01.2026

82

&3

84

[InaBnenue u KpucTaUIM3aIUA.
VY enpHas TEIIIOTA INIABICHUS.
CyO6numarus

Jedopmaruu TBEpIOTO TENA.
Pactsokenne u cxxatue. Cnpur. Monynb
FOwnra. IIpenen ynpyrux nedopmanuit
TermoBoe pacluupeHue XUIKOCTEN U
TBEPBIX T€J. AHTAPMOHU3M TEILJIOBBIX
KoJIe0aHUI YacTHI BEIIeCTBa

13.01.2026

14.01.2026

15.01.2026

85

[TpeoOpa3zoBanue 3HEPTHH B (Pa30BBIX
nepexojax

16.01.2026




86

87

YpaBHeHHe TEIJI0BOro OajgaHca

Penrtenue 3amau

19.01.2026

20.01.2026

88

[ToBepXHOCTHOE HaATSKEHUE.
Kanwmiapusle snenus. JlaBinenue nox
VCKPUBJICHHON ITIOBEPXHOCTBIO
xuakoctu. @opmyiia Jlannaca

21.01.2026

89

90

91

92

O0o01IeHrEe U CHCTeMaTU3alus 3HAHUH
1o Teme "ArperaTHble COCTOSIHUS
BeniecTBa. Pa3zoBble nepexoabl"”

KonrponbHas pabora no reme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexos"

DJneKTpu3anus Tel U €€ MpOosIBICHUSI.
OnekTpuueckuii 3apsia. /[Ba Buna
JJIEKTPUYECKUX 3apsa0B. [IpoBoaHUKY,
JIABJIEKTPUKHA U MOJTYTIPOBOJHUKH
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsaa

22.01.2026

23.01.2026

26.01.2026

27.01.2026

93

B3anmopericteue 3apsanoB. Toueunsle
3apsiabl. 3akoH Kynona

28.01.2026

94

95

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
ANEKTPUYECKUE 3aPsIbl

29.01.2026

30.01.2026

96

Hanpsok€HHOCTD 37€KTPUUECKOTo MOJIs.




97

98

[TpoOHeIii 3apsia. JIuaum
HaIPSKEHHOCTH SJIEKTPUYECKOTO MOJISL.
OnHOPOIHOE 3IEKTPUUYECKOE T10J1E

HOTGHHI/IaHBHOCTB OJICKTPOCTATHUYCCKOI'O
roJrst. PasHocTs IIOTCHIIMAJIOB U
HaIIps>KCHUE

[TorennumanbHas 3HEprUs 3apsaa B
3JIEKTPOCTATUYECKOM I10J1e. [loTeHman
3JIEKTPOCTATUYECKOTO MOJIS

02.02.2026

03.02.2026

04.02.2026

99

CBs13b HaPSKEHHOCTHU MOJISL U Pa3HOCTHU
IOTEHLIUAJIOB JUIA JJIEKTPOCTATUYECKOTO
10JISA

05.02.2026

100

101

[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEH

Pemenue 3amau

06.02.2026

09.02.2026

102

ITone Toueunoro 3apsnaa. [Tone
PaBHOMEPHO 3apsiKEHHOU cepbl

10.02.2026

103

104

105

[Tone paBHOMEPHO 3apsHKEHHOTO TI0
00bémy mrapa. [Tone paBHOMEpHO
3apsKEHHONW 0€CKOHEYHOM MIIOCKOCTH

[IpoBOAHMKY B 3IIEKTPOCTATUYECKOM
noJie. Y CJI0BUE PaBHOBECHS 3aps 0B
JIMPnexTpuKy 1 OITyIPOBOIHUKH B
AJIEKTPOCTATUYECKOM I10J1€

11.02.2026

12.02.2026

13.02.2026

106

KonneHcarop. D11eKTpOEMKOCTH
KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IJIOCKOT0 KOH/IEHCAaTopa

16.02.2026




HapaJ'IJ'ICJ'IBHOC COCIUHCHUEC

107
KOHJIEHCAaTOPOB 17.02.2026
108 [TocnenoBarenbHOE COETUHEHHE
KOHJICHCATOPOB 18.02.2026
109 DHeprusi 3apsHsKeHHOT0 KOHJIEHCaTopa 19.02.2026
110 Pentenue 3amau 20.02.2026
111 JIBukeHue 3apsHyKEHHOW YacTHUIIbI B
OJHOPOTHOM BJIEKTPUUECKOM I10JIe 24.02.2026
112 Pemenue 3agag 25.02.2026
113 O06o01IeHre u cucTeMaTu3alus 3HaHu|
1o Teme "DieKkTpuueckoe mnoie" 26.02.2026
114 KonTponbhas pabota mo Teme
"DnekTpuueckoe mnoie" 27.02.2026
Cuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS
115 CYIIECTBOBAHUA MOCTOSIHHOTO 02.03.2026 https://education.yandex.ru
AIEKTPUIECKOTO TOKA
11 41 .H
6 ctouHuku Toka. Hampspkenue u 3/1C 03.03.2026
117 3akoH OMa JJis yyacTKa LEMH.
DNEKTPUUECKOE CONTPOTUBIICHHUE 04.03.2026
3aBUCHUMOCTb COIIPOTUBIICHHS
11
8 OJHOPOJIHOTO MPOBOJIHUKA OT €0 JJIUHBI 05.03.2026
Y TUTOIIAU TIOTIEPEYHOTO CEUCHUSI
119 VenpHOE COMPOTHRIICHHUE BEIIECTBA.
Pemenne 3amau 06.03.2026




HOCJIC,I[OB&TCJ'IBHOC, napajajiCiIbHOC,

120
CMEIIaHHOE COEAMHEHNE IIPOBOIHUKOB 09.03.2026
121 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKHUX
nenei. [IpaBuna Kupxroga 10.03.2026
122 Pemenue 3agaa 11.03.2026
123 PaboTa snekrpruyeckoro Toka. 3aKkoH
Jxoyns —Jlenua 12.03.2026
124 Pemenue 3agau 13.03.2026
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
12 T
5 eIUI0Bast MOIIIHOCTD, BbIAE/IsieMas Ha 16.03.2026
pe3ucrope
12 P
6 eleHue 3aaa4 17.03.2026
127 O/1C u BHyTpEHHEE CONPOTUBIIEHHE
HCTOYHHKA TOKA 18.03.2026
128 3akon OMa 11 TOJTHOM (3aMKHYTOM )
AIEKTPUUECKON 1IeTTH 19.03.2026
12 P
9 elIeHNE 3a1ay 20.03.2026
1 M
30 OIIHOCTH UCTOYHUKA TOKA 73.03.2026
131 KopoTtkoe 3aMbIkanne 24032026
132 Konnencarop B 11enu NOCTOSIHHOTO TOKa 01.04.2026
133 Pemenne 3amau




Pemenue 3agaug mo reme "TlocTOSSHHBIH

02.04.2026

134 3JIEKTPUYECKUM TOK" 03.04.2026
135 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUUECKUIN TOK" 06.04.2026
136 Penrtenue 3anau mo treme "IlocTOAHHBIN
3JIEKTPUYECKUM TOK" 07.04.2026
O06001IeHne U cucTeMaTHU3alus 3HAHUN
137 o T”eMe "IToCTOSIHHBIN ANEKTPUUECKUI 08.04.2026 https://education.yandex.ru
TOK
138 KoHnTponpHas padboTa mo Teme
"ITocTOSIHHBIN ANMEKTpUYECKUil TOK" 09.04.2026
DneKTpuyeckas MpoBOAUMOCTh
139 A3JINYHBIX BELIECTB. DJIEKTPUUECKUI
501( B MeTanna?(l. CBepznpOBEILHMOCTL 10.04.2026
DJIEKTPUUYECKHI TOK B pacTBOpax U
140 acIlUIaBax dJIEKTPOJIUTOB. 3aKOHBI
Id)):paz[eﬂ LLJ?;I znelf((T)p0ﬂz3a3 ’ 13.04.2026
141 DnexkTpuueckuil Tok B razax. [lnazma 14.04.2026
142 DIIEKTPUUECKHI TOK B BaKyyMe.
Bakyymubie npuGopsl 15.04.2026
143 DIIEKTPUUECKHUI TOK B
MOJIyTIPOBOJHUKAX 16.04.2026
144 [TorynpoBOTHUKOBBIE TPUOOPHI 17.04.2026
145 Pu3NYeCcKuil TPAKTUKYM 110 TEME
"3HaKOMCTBO C ITU(GPOBOM JTabopaTopuei 20.04.2026




146

147

148

no ¢usuke. [Ipumepsl namepeHus
($U3MUeCKUX BETUYUH MIPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

DuU3nYECKU MPAKTUKYM 10 TEME
"N3yyeHue HepaBHOMEPHOTO JIBUKEHUS
C 1IEJIbI0 ONPEICICHUSI MTHOBEHHOM
ckopoctH"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepeHune ycKopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBMDKEHHUH 110 HAKJIOHHOM IIJTIOCKOCTH"

Pu3n4ecKuil IPAKTUKYM 110 TEME

"N3mepeHue yCKOpeHus CBOOOIHOTO
naneHusa"

21.04.2026

22.04.2026

23.04.2026

149

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tena 1o
OKPY’KHOCTH C ITOCTOSIHHOM 1O MOJYJIIO
CKOpOCTHIO"

24.04.2026

150

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECHCTBYIOIIEH CHUIIBI
IpU JIBUKEHUH OpYyCKa IO HaKJIOHHON
IJIOCKOCTH"

27.04.2026

151

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanne 3aBECUMOCTH CHIT
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3MHOBOM 00pasIle, OT UX
negopmanuu”

28.04.2026

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue ycioBUl paBHOBECHS

29.04.2026

https://education.yandex.ru




153

154

TBEP/IOrO Tella, UMEIOIIETO OCh
BparnieHus"

DuU3nYECKUi MPAKTUKYM 10 TEME
"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YIJIOBOTO Ko3(pduiimenTta
3aBucuMocTd Frp(N)"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"HccnenoBaHue COXpaHeHHsI UMITYJbCa
IIpU YIIPYroM B3auMoOIeUcTBUN"

30.04.2026

04.05.2026

155

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3yuenune n30xopHOro mpoiecca" ¢
PUMEHEHUEM U POBOI TabopaTopuu

05.05.2026

156

157

158

159

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"Usmepenue yaenbHOM TemioéMkocTu"

Du3NUEeCKUN IPAKTUKYM I10 TEME
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/lyXa U OLIEHKA MacChl IapoOB B
nomernieHun". 3mepenue

K03 duIMeHTa TOBEPXHOCTHOTO
HaTSDKEHUS

Du3NUEeCKU IPAKTUKYM I10 TEME
"PacnipenienieHyre pa3HOCTH ITOTEHIIMAJIOB
(HampsDKEHMS ) PU TTOCIIeTOBATEIFHOM
COEIMHEHUHU KOHJIEHCATOPOB"

Pu3NUeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue cMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIN
"N3mepeHue yaeabHOro COPOTUBICHUS
npoBoaHukoB" unu "MccnenoBanue

06.05.2026

07.05.2026

08.05.2026

11.05.2026




160

3aBUCUMOCTH CHJIBI TOKA OT HAIPSHKESHUS
JUIA JJaMITbl HaKaJTMBaHus"

DuU3nYECKUi MPAKTUKYM 10 TEME
"Habnronenue aimekrpoauza”

12.05.2026

161

PesepBHeiit ypok. O600ICHHE 1
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"KunemaTtuka"

13.05.2026

162

163

164

PesepBHeIit ypok. O000IICHNE U
cHCTeMaTH3alUsl 3HAHUH 110 TEME
"lunamuka"

PesepBusiit ypok. O60011eHNE U
cHCTEMATH3alMsl 3HAHUI 110 TEME
"Cratuka TBEpaO0TO Tena"
PesepBuslit ypok. O60011eHNE U

CUCTEMATH3alMsl 3HAaHUM 110 TeEMeE
"3aKOHBI COXpPaHEHUS B MEXaHUKE"

14.05.2026

15.05.2026

18.05.2026

165

Peseprubiit ypok. O60011eHIE U
CUCTEMaTH3alMsl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

19.05.2026

166

Peseprublil ypok. O600111eHIE U
cHCTEMAaTHU3allMs 3HaHUM 110 TEME
"Tepmoannamuka. TennoBeie MalIuHbI"

20.05.2026

167

168

Peseprubrit ypok. O6001eHuE 1
CHUCTEeMaTH3aIlus 3HAHUH 110 TeMe
"ArperaTtHbi€ COCTOSIHUSI BEIIECTBA.
®da30BbIe IEPEX0bl"

PesepBHriit ypok. O6001ICHHE U

21.05.2026




cCHCTEeMaTH3aIHs 3HAHUH 110 TEME
"DnexkTpuueckoe mnosie"

PesepBHbIil ypok. O0001ICHHE U
169 cHUCTEMaTH3alMs 3HaHUH 10 TEME

22.05.2026

" o . " 25.05.2026
[ToCTOSTHHBIN IMEKTPUICCKUI TOK
PesepBHeiit ypok. O600ICHHE 1
170 cUCTEMAaTHU3aINA 3Ha1:1/11/1 o teme "Toku 1 95 05.2026
B Pa3JIMYHBIX Cpeax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KosnuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero U3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
BzaumopeiicTBre NOCTOSHHBIX
1 . 1
MarHuTOB U MPOBOJIHUKOB C TOKOM 01.09.2025
MaruautHoe nosie. ['unoreza Ammnepa
BexTop MarHUTHON MHIYKIUU.
2 II 1
pI/IHVIII/IH CyHepHOBI/IIII/II/IUMaFHI/ITHBIX 02.09.2025
noJied. JInHuM MarHuTHOW MHAYKLINU
3 MarHuTHO€E 10J€ IPOBOJHUKA C TOKOM. 1
OmnbIT DpcTena 03.09.2025
4 Cuna Amnepa, e€ HallpaBJIEHUE U 1
MOZYJIb 04.09.2025
5 Pemenne 3ana 1
HICHHE S 05.09.2025
6 ITpumeHneHne 3akoHa Amnepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI 08.09.2025
Cuna JlopeHua, e€ HalpaBieHNE U
7 MOAYJb. JIBU2KEHHE 3apsKECHHOU 1
4acTULBI B OAHOPOIHOM MarHUTHOM 09.09.2025
noJue
8 P 1
CHICHHE Sazat 10.09.2025
9 Pa6ota cunsl Jlopeniia 1

11.09.2025




10

Penrtenue 3anau

12.09.2025
MarauTHoe 110JI€ B BEIIECTBE.
11 deppomMarHeTuku, napa- u 15.09.2025
IMaMarHeTUKH
OcHOBHBIE CBOMCTBa
12 LI
deppomarneTrkos. [Ipumenenne 16.09.2025
(dbeppoMarHeTUKOB
13 Pemenne 3amau no reme "MarautHoe
rojie" 17.09.2025
14 Pemenne 3aga4d mo reMme "MarautHoe
mose" 18.09.2025
SIBneHne ANEeKTPOMArHUTHOM
15 uHAykuuu. [ToTok BeKTopa MarHUTHON 19.09.2025
WHIYKINH
16 SAC nrayuan 22.09.2025
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU
®dapanes 23.09.2025
18 BuxpeBoe anexrpuueckoe nozie. Toku
Dyko 24.09.2025
19 OJIC MHAYKIIUY B IBUKYIIIUXCS
IIPOBOJTHUKAX 25.09.2025
2 P
0 eleHMe 3a1aq 26.09.2025
21 IT JI
PABiio Jerid 29.09.2025
22 NunykTtuBHOCTE. Katymka




HHIAYKTHUBHOCTHU B LECIIH ITOCTOSAHHOI'O
TOKa

SBnenune camounnaykiuu. IJ1C

30.09.2025

23 caMoHHAYKII 01.10.2025 https://education.yandex.ru
24 DHeprusi MarHuTHOTO TOJIsI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€ 02.10.2025
25 Penrenue 3amau 03.10.2025
26 O06o00mIcHNEe U CHCTEMAaTH3aLKs 3HAHUH
o Teme "DiekTpoaruHaMuKa" 06.10.2025
7 KonTtponpsHast pabora o Teme
"DnexkTpoauHaMuka" 07.10.2025
KonebarenbHas cucrema. CBOOOIHEBIC
28 koJsieOanus. ['apMoHHYECKHE
RO P 08.10.2025
79 KunemaTtndeckoe U TMHAMUYECKOE
OIMCAaHMUE KOJeOATEIbHBIX ABIKCHHI 09.10.2025
DHepreTudeckoe onucanue. BeiBos
JTUHAMUYECKOTO OTTUCAHMS
30 rapMOHUYECKUX KOJIEOAHUU U3 X 10.10.2025
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
ONMCaHUS
31 Ammntyna u gaza konebaHui 13.10.2025
[Tepuon u yactora konebanuii. [Tepuon
1 ManbIX CBOOOIHBIX KOJIEOAHUH
MaTeMaTn4ecKoro MasTHuka. [lepuon 14.10.2025

CBOOOJHBIX KOJIEOAHUN MTPYKHUHHOTO




MasTHHKaA

3aryxaromue KoieOaHus.

33
Breinyxnennbie kojaebanus. Pezonanc 15.10.2025
4 A
3 BTOKOJIEOaHUS 16.10.2025
35 Pentenue 3anau 17.10.2025
Ypoxk-koudepenuus "MexaHNUECKUE
36 Ko1e0aHus B M')"SLIKaJ'IBHLIX 20.10.2025
MHCTPYMEHTAxX
37 O0001Ienne U cucTeEMaTH3alNs 3HAHAN
o Teme "Mexannueckue Koiedbanus" 21.10.2025
18 DIIeKTPpOMarHUTHBIE KOJICOaHUSI.
KoneGaTenbHbIil KOHTYp 22.10.2025
®opmyna Tomcona. CBsi3b aMIUTUTYIbI
39 3apsaa KOHJIEHCATopa ¢ aMIUTUTYI0N 3.10.2025
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aKOH COXpaHEHMsI SHEPTUU B
UJeabHOM KOJIe0aTeTbHOM KOHTYpe 24.10.2025
3aTyxarolre 31eKTPOMarHuTHbIE
41 KoJjebanus. BeIHyKIeHHbIE 27 102025
AJICKTPOMArHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHJICHCATOP B LEIH IIEPEMEHHOTO 05.11.2025
TOKa
43 Karyika HHIyKTHUBHOCTH B TIETTH
MEPEMEHHOTO TOKa 06.11.2025
44 3akon OMa JJ1st SIEKTPUIECKOM Tenn




IEPEMEHHOT'O TOKa

MonHOCTh IEPEMEHHOI0 TOKA.

07.11.2025

45 A i
MIUIUTYJHOE U JeHCTBYIOIIEe 10.11.2025
3HA4YEHUE CUJIbl TOKA U HAIPSIKEHUS
4 P i
6 €30HAHC B 3JIEKTPUUECKOH LIeTH 11112025
47 P
CHICHIE Sazat 12.11.2025
WneansHblif Tpancdopmarop.
48 IT
POU3BOACTBO, Iepeiadya u ~ 13.11.2025
noTpeliieHUe AEKTPUUECKON S3HEPTUU
OKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOJICTBE IEKTPOIHEPTUH.
49 K
yIBTYPa UCIOJIb30BAHUS ) 14.11.2005
3JIEKTPOIHEPTUU B MIOBCEIHEBHON
KHU3HU
P
50 elIeHNE 3a1ay 17112005
1 P
5 enreHue 3aaad 18.11.2025
O06o0011eHre U cucTeMaTU3alus 3HaHUN
2 n
5 10 TEME 3'J"ICKTpOMaFHI/ITHLIe 19.11.2025
KoJieOaHus
MexaHn4YeCKHe BOJIHBI.
53 https://education.yandex.
XapakTepUCTUKH MEXaHUUECKUX BOJIH 20.11.2025 PReCHenton.yaRee
4 .
5 CBolicTBa MEXaHUYECKUX BOJIH 21.11.2025
55 3ByK. XapaKkTEPUCTUKH 3ByKa




Wndpassyk u yaprpa3syk. Lllymosoe

24.11.2025

36 3arpsA3HEHUE OKPYKAOUIEH CPeJIbl 25.11.2025
57 Pewenune 3anau 26.11.2025
58 DNEeKTPOMAarHUTHBIE BOJHBI.
N3nyyeHne 351eKTpOMarHuTHBIX BOJTH 27.11.2025
59 DHeprus MEKTPOMArHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 28.11.2025
[Ixana >MeKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue >IeKTPOMarHUTHBIX BOJIH
B EGXHI/IKG U OBITY ’ 01.12.2025
[TpuHIMIIBI paTHOCBSI3U U
61 TeneBuaeHus. Paguonokanms.
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE 02.12.2025
OKPYKAIOIEH Cpebl
6 KonTponbHas pabota mo Teme
"KonebGanus u BOTHBI" 03.12.2025
63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpoCTpaHEHHUs CBETA 04.12.2025
Pemenue 3agau Ha mMpuMEHEHHE 3aKOHA
64 MPSMOJIMHEMHOTO paclpOCTPaHEHUS 05.12.2005
cBeTa
65 Otpaxenue csera. Ilnockoe 3epkaino.
Cdepuyeckoe 3epkaio 08.12.2025
[Ipenomnenue cBeta. AGCOIIOTHBIN U
66 OTHOCHUTEJIbHBIN TTOKa3aTelb 09.12.2025

MMPCIOMJIICHUA. ITonHoe BHYTPCHHCC




otpaxxenue. [IpenenpHblid yrou
MOJIHOT'O BHYTPEHHET O OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

67 3aKOHOB OTPAYKEHHS U MPEIOMIICHUS 10.12.2025
cBeTa
Xon nydeit B mpusme. ucnepcus
68 ceta. CIIOXHBIN cocTaB 6e10ro CBeTa. 11122005
LBset
69 JInn3bl. @OKYCHOE PaCCTOSIHUE U
ONTHUYECKask CUJIA JTMH3bI 12.12.2025
70 [TocTpoeHue n300paxeHuii B JTMH3aX U
X CHUCTEMaXx. Y BEJIMYEHHE JTUH3bI 15.12.2025
Pemenue 3agau Ha mocTpoeHue
71 M300paXKeHH, MOJIy4aeMbIX C 16.12.2005
MTOMOILIBIO JINH3
2 r
7 J1a3 KaKk ONTHYECKasl CHCTeMa 17.12.2005
Pewenne 3anau. IIpeneinst
73 MIPUMEHUMOCTH T€OMETPUUECKOMN 18.12.2005
ONTUKH
74 CKOpOCTb CBETA U METOBI €€
WU3MEPEHUS 19.12.2025
75 Hucnepcus cBera 22122005
76 WNutepdepentus ceeta 3.12.2025
77 KorepenTHble UCTOUHUKHU. Y CTOBUS
HAOIIO/IEHUSI MAKCUMYMOB U 24.12.2025




MHUHHMYMOB

78 P
elIeHUe 3aa4 25.12.2025
II
79 pUMeHeHHe nHTephepeHITNH 26.12.2025
80
Jlacparwuis ceeta 29.12.2025
81 Judpakunonnas pemeérka. Y cioBue
HAOJI0/IEHUS TTIABHBIX MAKCUMYMOB 30.12.2025
82 P
CHICHHE 3a7ad 09.01.2026
23 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanust cBera 12.01.2026
84 P
CHICHHE sa7ad 13.01.2026
85 CBeToBbI€ BJICHUS B IPUPOJIE 14.01.2026 https://education.yandex.ru
26 O06o01IeHre u cucTeMaTu3alus 3HaHu|
no teme "Onrtuka" 15.01.2026
%7 KonTponbHas pabora no teme
«OnTuka» 16.01.2026
['paHUIBI TPUMEHUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI
AJIEKTPOIMHAMUKY U TTPUHLIMIT 19.01.2026
OTHOCHUTEIIEHOCTH
29 ITocTynartel cienuanbHOU TEOPUU
OTHOCUTEIIBHOCTH 20.01.2026
90 [IpocTpancTBEHHO-BpEMEHHOU




unrepsai. [Ipeobpazoanus Jlopenia.
VYcenoBue NIpU4UHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3aMmeyIeHHe BpEMEHH U COKpAILlEHUE
JUTMHBI

21.01.2026

DHEPrus U UMITYJIbC PEIATUBUCTCKON

91
YaCTHUIIbI 22.01.2026
CBsI3b MacChl C 3HEPrHeN U UMITYJILCOM
92 i .
PENATUBUCTCKOM YacTULbl. DHEPrHsl 23.01.2026
HOKOs
93 PaBHOBeCHOE TeII0BOE U3IyUEHHE
26.01.2026
94 3 B
aKoH cMelleHus: Buna 27.01.2026
95 I'unoresa M. IlimaHka o kBaHTax.
DOTOHBI 28.01.2026
96 €]
HEeprusi ¥ UMITyJIbC (POTOHA 29.01.2026
97 ®otoadppext. OnbiThl A. I'. CTonerosa.
3akoHbl poTodpdexra 30.01.2026
VYpaBHeHue DiHIITEHA 17151
98 X HK n
doroaddekra. "Kpacnas rpanuna 02.02.2026
doroaddexra
99 Jasnenue ceera. OnwiTe [1. H.
JleGenena 03.02.2026
100 BoHOBEIE CBOMCTBA YaCTHII
04.02.2026
101 Bomnsl ne bpoins. JlnuHa BOIHBL 1€




Bpoiins u pazmepsl obiactu 05.02.2026
JIOKAJIU3aLUU JIBUXKYILICHCS YaCTULIBI
102 KopnyckynsipHO-BOJIHOBOM Ayain3m 06.02.2026
103 Judpakiuus 37eKTpOHOB Ha
KpUcTajlIax 09.02.2026
Crnenuduka u3MepeHuii B MUKPOMHUPE.
104 CO?THOHICHI/I?I HEOIPEAEIEHHOCTEN 10.02.2026
I'eitzenbepra
105 Pemenne rpadguyeckux 3aaau 11.02.2026
106 Pemienne pacu€THbIX 33124 12.02.2026
KonTponbhas pabota no remam:
107 OCHOBI)IU CTO", K"Opl'IYCKy.]'ISIpHO- 13.02.2026
BOJIHOBOM JTyaJIu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroMma. [limanerapHas Mozens aroma 16.02.2026
Pezepdopna
109 IToctynatel bopa 17.02.2026
B . i
110 #ABI CICKTPOB. CTIeKTp ypOBHCH https://education.yandex.ru
SHEPIuM aTOMa BOJAOpOAa 18.02.2026
11 CHoHTaHHOE U BBIHYKJIEHHOE
U3ITy4YEHHUE CBETA 19.02.2026
Hz o Jlasep 20.02.2026

113

Hyxnonnas moxaens snpa [ eiizenOepra-




114

115

116

NBaneHko. 3apsa U MacCoBOE YUCIIO
anpa. 3otonsl. PagnoakTMBHOCTH

3aKOH paIM0aKTUBHOTO pacmnaja.
CBolicTBa HOHU3UPYIOIIETO U3TyUYCHHUSI.
Bnusinue pagnoakTUBHOCTH Ha KUBBIE
opranu3Msl. Jlo3umeTpus

OHeprus CBA3U HYKJIOHOB B SJIpE.
Snepnbie cuibl. Jledekt Macchl sapa.
S nepnbie peakuuu. AnepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro
TEPMOSJICPHOTO CUHTE3a.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
AIEPHOMN SHEPrETUKH

MeTo/Ipl perucTpanuy 1 UCCIeI0BaHUs
9JIEMEHTApHBIX YaCTHUII.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
EapI/IOHI)I, ME30HHI U JICTITOHBI.
[IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-TiIrooHHas MOsieNb
alpOHOB

24.02.2026

25.02.2026

26.02.2026

27.02.2026

117

118

119

®wusnka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoi
KapTHUHBI MUpa

Oransl pa3BUTHS ACTPOHOMHUHU.
3HaueHUe aCTPOHOMUH
[TpruMeHUMOCTh 3aKOHOB (PU3UKH JUIS

00BsICHEHHS npupoaAbl KOCMHUYCCKHUX
00BEKTOB. Mertoast ACTPOHOMUYICCKHUX

02.03.2026

03.03.2026

04.03.2026




120

HUCCIEN0BAaHUN

CoBpeMeHHbIE ONITHYECKUE TEIECKOIIbI,
paznoTeNecKonbl, BHeaTMochepHas
aCTPOHOMHUS

05.03.2026

121

Bun 38é3nnoro He6a. Co3sesaus,
SIpKI/Ie 3Bé3I[BI, IIJIaHETBI, ©X BUAHUMOC
JBHKCHUEC

06.03.2026

122

123

124

Comnreynas cucrema. ColHIte.
COJ’IHC‘IH&?[ AKTUBHOCTB. I/ICTO‘-IHI/IK
sHeprun CoJiHIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE
XapaKkTepucTuku. Jluarpamma
"CIIeKTpaIbHBIN KJIACC — CBETUMOCTD"

3B63I[BI rJIaBHOM IOCJIICJOBATCIbHOCTH

09.03.2026

10.03.2026

11.03.2026

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
MPOUCXO0XKAeHNUH U 3Bostonuu ConHua
¥ 3BE3]1. DTallbl )KU3HU 3BE3]]

12.03.2026

126

127

128

Muneunsiii [Iyte — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B
Apax rajJakTUK

Bcenennas. Paciuvpenue BeeneHHoM.
3akoH Xab6mna. Teopus bonbiioro
B3pbIBA. PenmmKTOBOE M3ITyueHNE

MacmtaOHas cTpykTypa Beenennoit.
Meraranaktuka

13.03.2026

16.03.2026

17.03.2026

129

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT




130

Pu3n4ecKuil IPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOT'O OJIA
IMOCTOSIHHBIX MarHuTOB"

18.03.2026

19.03.2026

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"N3y4yeHne 3aBUCUMOCTH CHUJIbl AMIiepa

OT CWJIBI TOKA"

20.03.2026

132

133

134

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue SIBIIEHUS
AJIEKTPOMATrHUTHON UHAYKITUU"

Ou3nyecKuil MPakTUKYM IO TEME
"UccneqoBanue ABJICHUS
CaMOMHyKIUHN"

Ou3nyecKuil MPakTUKYM IO TeMe
"N3mepenue nepuojia CBOOOIHBIX
KoJie0aHU HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB"

Pu3nYecKuil TPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue SHEPrUH B
IPYKMHHOM MasiTHUKE"

23.03.2026

01.04.2026

02.04.2026

03.04.2026

136

Pu3n4ecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MoclIeJ0BaTeIbHO COeIMHEHHBIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop”

06.04.2026

137

138

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne mapameTpoB 3BYKOBOM
BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

07.04.2026




139

140

"N3Mepenne nokazaresns npeaoMIeHUst
crexna”

DuU3nYECKU MPAKTUKYM 10 TEME
"NccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEILleCTBA
(Ha mpuUMepe KUAKUX JIUH3)"

Pu3n4eCKuil IPAKTUKYM 110 TEME

"HaGnronenue qudpakimm,
UHTep(EPEHIUHU U MOJIIPU3aLUU CBeTa"

08.04.2026

09.04.2026

10.04.2026

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUn
PENSTUBUCTCKUX YacTHULl (110
dororpadusM TpeKkoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1€)"

13.04.2026

142

Pu3nUecKuil TPAKTUKYM 110 TEME
"UccnemoBanue 3aBUCUMOCTH CHITBI
TOKAa 4epe3 CBETOAMO/] OT HAMPSHKEHUS "

14.04.2026

143

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3peKeHHOT0 aTOMapHOI'0 BOAOPOJA U
HU3MEpEeHHE MOCTOsTHHOM Punbdepra"

15.04.2026

144

145

Du3NUEeCKUN IPAKTUKYM I10 TEME
"UccnenoBanue painoakTHBHOTO (OHA
C UCIIOJIb30BaHUEM J03UMETpa"

Pu3NUeCKUu IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUH JIJIS1 ONTPEACIICHUS

16.04.2026

17.04.2026




146

147

148

MOJIOKEHHUS HEOSCHBIX O0BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro Mnoymapus u
SpKue 3BE37b1"

O000111eHNE U CUCTEMATU3ALIIS
3HaHui. Posb U3k 1 acTpOHOMUH B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeSTETLHOCTH YeJI0OBEKa

O00011IeHNE U CUCTEMATH3AIMS
3HaHMid. Posib 1 MecTO hu3HKH 1
aCTPOHOMHUH B COBPEMEHHON Hay4YHOU
KapTHUHE MHpa

O00011IeHNE U CUCTEMATH3AINS
3HaHuH. Posb pusnueckoit Teopun B
dbopMUPOBaHUU TIPEJICTABICHUI O
¢du3nyecKoil KapTuHE MHpa, MECTO
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEICTaBICHUN O IPUPOAE

20.04.2026

21.04.2026

22.04.2026

149

150

O000111eHME U CUCTEMATU3ALNS 3HAHUM
o teme "Kuuemarnka"

O00011eHUE U CUCTEMATU3ALINS 3HAHUM
no teme "Kuuemaruka"

23.04.2026

24.04.2026

151

O0001eHne 1 cucTeEMaTU3aINs 3HAHUI
o Teme "Jlunamuka"

27.04.2026

152

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI
no teme "Craruka TBepAoro tena'

28.04.2026




153

154

155

O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI
10 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
1o TeMe "OCHOBBI MOJIEKYJISIPHO-
KHMHETUYECKOU Teopun"

O0001eHUE U CUCTEMATU3ALIUS 3HAHUM

o Teme "Tepmonunamuka. TernoBbie
MAaIuHe!"

29.04.2026

30.04.2026

04.05.2026

156

O0o01IeHre U CHCTeMAaTU3alus 3HAHUH
1o Teme "ArperaTHble COCTOSIHUS
BeniecTBa. Pa3zoBbie nepexoabl"”

05.05.2026

157

158

159

O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN
o Teme "DnekTpuueckoe mnoie"

O06o0011eHre U cUCcTeMaTU3alus 3HaHUN
110 TeMe "[10CTOSIHHBIN 2IeKTpUUECKUI

TOK

O00011eHre U CUCTEMAaTU3ALNS 3HAHUH
1o reMe "Toku B pa3nIn4HbIX cpepax”

06.05.2026

07.05.2026

08.05.2026

160

161

162

O00011eHne U CUCTEMAaTU3ALNS 3HAHUH
1o TeMe "MaruurtHoe 1oie"

PesepBHsiit ypok. O6001ICHHE U
CHCTEMATU3alMs 3HAHUH 110 TEME
"OneKkTpoMarHuTHasi MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U

CHUCTEMATH3alMsI 3HAHUHN 10 TEME
"Mexanundeckue Koinedanusg"

11.05.2026

12.05.2026

13.05.2026

163

Peseprubriit ypok. O6001eHuE 1




164

165

cCHCTEeMaTH3aIHs 3HAHUH 110 TEME
"DNIEeKTPOMAarHUTHBIE KOJIeOaHus "

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alusl 3HaHH [0 TeMe
"MexaHU4YEeCKHE U JIEKTPOMarHUTHHIE
BOJIHBI"

PesepBHeiit ypok. O600ICHHE 1
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"Ontuka"

14.05.2026

15.05.2026

18.05.2026

166

PesepBHeIit ypok. O600IICHHE 1

CUcCTeMaTu3alua 3HaHPII71 I10 TCMC
"OcHoBer CTO"

19.05.2026

167

168

169

170

PesepBHeIit ypok. O000IICHNE U
CHCTEMaTH3alKs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBHslit ypok. O600111eHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TEME
"®usuka atoma"

PesepBHsiit ypok. O60011eHNE U
CHCTEeMaTH3alus 3HaHUH 110 TeMe
"®u3nKa aTOMHOTO spa U
3JI€MEHTapHBIX YaCTHIL"

Peseprubrit ypok. O6001eHIE 1

cucTeMaTH3alys 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

20.05.2026

21.05.2026

22.05.2026

22.05.2026

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16







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

VYuebnuku ¢puzuku 10 u 11 knace I'.4. Msakumes, b.b. bByxosues, B.M. Yapyrus,
N3narenscTBO "[IpocBenieHue"

3amaunuk @usuka 10-11 kmace A.Il. PeiMmkeBnu

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA
Vyeonuku @uzuku 10 u 11 xknace I'.51. Msxumes, b.b. byxosues, B.M. Yapyrus,
N3narenbcTBO "[IpocBenieHue"

3amauauk Ousuku 10-11 xknacc A.1l. PeimMkeBug

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru

https://uchi.ru

https://education.yandex.ru
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