MHUHUCTEPCTBO [TPOCBELIEHUSI POCCUNCKOU ®EJEPALIUU
MunucrepcTBo obpazoBanus CBepaioBCKoi 001acTH

Hlanuuekui MyHUUUNAABHBIH OKPYT

MEBOVY «llanunckas COLI Ne 90»

COI'JTACOBAHA ¥

3amecTuTesb aupekTopa no YBP

(Q’zeu/ Ocranuna I1.C.

7

{“lllamsuexas ; Z ////OPHOBa 10.B.

IIpotokos Nel ot «28» aBrycra 2026 r.

e
—u‘..——*"/.

PABOYASA MTPOT'PAMMA
(ID 10084021)

yueoHoro npeavera «®Puzuka. YrinyOonéHHbIH YPOBEHD)»

nst odydaromuxes 10 — 11 knaccos

HHlana 2026



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B I'OC COO, a
TakkKe ¢ y4€ToMm QenepanbHOi paboueil mporpammbl BocnuTanus W KoHmenuu
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COIepKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCS.
[Iporpamma mno ¢Qusuke AA€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOLen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJISIET PEa30BaATh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBIICHUS] CBOUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM
OoOy4YaromMmMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHS O00pa3oBaHUs B
opraHu3anusx NpodecCUOHAaTLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o (¢usnke oOmnpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO O0IIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOin€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabdOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oO0pa3oBaHHUs Ha
yIrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma o gpu3rKe BKIFOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJILTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMeEET NPUMEPHBIA XapakTep U MOXET OBITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUHUTEICH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka kak Hayka o Hambosee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOI0 IMPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLKompHBINi Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHUEH,
busndeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTepUajoB C 3aJaHHbIMH CBOWCTBaMU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3nku Ha ypoBHE CpeTHEro 00IIero 00pa30BaHus MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHUS.

Hoea uenocmunocmu. B COOTBETCTBHH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HMCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOWIeCTBa, a TakKke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoena npuknaonon nanpasiennocmu. Kypc usuku yriry0iEHHOTO ypoBHS
IIPEANOIAraeT 3HaKOMCTBO € IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUM H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo0sIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MacCHOCTH.

OcBoeHME cofiepKaHUs TPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLINIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpoiecca. g yriayOiaéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTHKyma. B  mepBoM ciydae
MPaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 knacco, 100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cuUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpPHBIX PabOT M MpaKTUKyMa NpeACTaBi€HAa €AUHBIM IepeuyHeM. Brioop
TEMAaTUKU JJIS 3TUX BUJIOB YUYEHHUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sToM obecmeunBaercs
OBJaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsAETCA PEHICHUIO PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11t pacuE€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4H C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszliesia Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3ienoB. /(s kayecTBEHHBIX 3aaa4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIOIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bU3MKEe YYEHUYECKHX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
NPUHIUAIIOM MUHUMAJIBHOM  JOCTATOYHOCTH W  OOECIEYMBAET IOCTAHOBKY
MEePEYUCICHHBIX B TMporpamMme Mo (U3UKE KIIOUYEBBIX JIEMOHCTpAIMN s
WCCJICNOBAHMUS  WM3y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHUI.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX MPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBAETCS B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydJaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOpATOPHUHA.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHs KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHUS MaTepuu U (PyHTaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOIB30BaHUEM (HHU3NUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymei
npoecCHOHANILHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HUKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIIPABJICHHH.

JlocTikeHHne 3TUX 1elield 00ecrneunBaeTCsl peleHueM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM 4HCJE 3ajay
WHXXEHEPHOT'0 XapaKTepa,

NMOHMMaHuEe (U3UYECKUX OCHOB M TIPUHIIMIIOB JICUCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKNX OKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanud HHpopMaluuy,
OMpeIeNICHHs TOCTOBEPHOCTH MOJYUYEHHOTO PEe3yiIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON eATeTbHOCTH, CBI3aHHOM
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uka» Ha YpOBHE CpPEAHEro OOIIEro
oOpa3oBaHusl BbIOMpaeTCs OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYE€TOM WHAMBHIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblilt MeTOA O3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAs HayKa o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEPUMEHT M TEOpUsl B Ipollecce Mo3HaHus npupojbsl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(pPOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3UMYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEIIbHAS).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIIECCOB (MaTepUalibHasi TOUKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACANBHBIN Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons m mMecto ¢u3uku B (GOPMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

WN3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHLHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a71a4l MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, WUX TMPOEKIIMH Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIieHuii U CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBonunenHoe  nBuxkeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUaibHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaTsle W peMEHHBIE TEepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

Crioco0ObI uccIeI0BaHMsl IBUKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHUe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Tena, OpPOIIEHHOIO IMOJ YIJOM K TOPU30HTY M
TOPU30HTAJIBHO.

Hanpasnienue cKopoCTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHME IyTeW, TPAEGKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3ydyeHne HepaBHOMEPHOI'O JIBUYKEHHS C II€JIbIO ONPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpun).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 TroOpu30oHTanbHO. IIpoBepka
THIOTE3bl O TPSIMON MPOMOPLUUOHAIBHON 3aBUCHMOCTH MEXAY JaTbHOCTBIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHUSI Tella IO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHusi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HproroHa. MHepumanbsHblie cuctemsl oTcuéra. lIpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MAaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MUpoThl. JIBUXKEHUE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLMATBHBIX CUCTEMAX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mMepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TP JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOH INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pPE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs MO BETUYMHE YIIIOBOro Koddduimenra
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamleHus. [lmedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, peéTyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VY cIi10BUSsL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaAIbHbIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

Nmnynbe CAIIBI 1 UI3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThI CHIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOW TOUKHU.



[loreHnManbHple W HENOTeHUMANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIMampHasA
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyu Ui WACANBbHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTrBHOE NBUXEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruu Tejia MpU COBEPIICHUN PadOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHOM SHEPIHi IIpH
JEWCTBUY HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibea Teia 1o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHasi pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUST MOJIEKYJsipHO-KuHeTnyeckor Tteopun (MKT), ux
ombiTHOE oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenu CTpOeHHs TIa3os,
KUAKOCTEH U TBEPIABIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs uIealbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanerona. M3omponeccrl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBIEHWEM U CPEIHEHM KUHETHYECKOW  3Hepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATHHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YaCTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopnenu KpucTayuInuecKuX peméeToK.

HabGnrogenue u ucciegoBaHue N30IpoOLEeCCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

M3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJIMHAMUYECKON CUCTEMBbl. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. (CaMONpou3BOIbHAA — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAUUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboTel 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMUYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tenna. YaelbHas W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuMuecTBa TEIUIOTHI Npu  Temionepenade. llonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnmnuecTtBo
TEIUIOTBI W paboTa Kak MeEpbl  U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aguadara. AGCONIOTHAs TeMIeparypa.

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

[TpuHuMIb! geicTBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadbaTuuecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUSI BHYTPEHHEN DHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3U DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamus. lcmapeHue W KumeHue. Y AelbHas
TEIJIOTa MapooOpa3oBaHUsI.

HacplllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO apa. 3aBUCUMOCTh TeMIEpaTypbl KUMIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJI€JbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHMU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHsl Tell (Ha KAYECTBEHHOM ypOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBienust. J[apineHue noa MCKpPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECChI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM TaBJICHHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATS>KEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanunnsipasie siBneHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOHra.

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

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKWil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAIIEKTPUKA W IMOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  moisd.  [IpoOuwiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTh MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAIIOB ISl JIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsKEHHOM
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH O3TUX MOJEH U
HKBUITOTEHLIHAIBHBIX ITOBEPXHOCTEN.

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

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konpaencarop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUecKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOKCTBO U JEUCTBUE KOHIEHCATOPA MOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

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

N3ydeHnne npoTekaHusi TOKa B LENU, COJACPHKAIIECH KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIIAJIOB (HampsHKEeHMST ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcioBusL CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

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

[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ota snekrpudeckoro Toka. 3akon [xoynsi—Jlenua.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) DJJIGKTPUYECKOW IerMd. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MIPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipssimoe n3mepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMAJIOB MEXAY MOJIOCAMU HMCTOYHHMKA TOKA
OT CHWJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3sMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXIY MOJIOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCHUMOCThH COINPOTUBICHUS METAIJIOB OT
TemmnepaTtypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TorynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALM.
Onexrtponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHE: Ia30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papazes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOJIMMOCTU METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomol, nPAKMUKyMm.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BEIUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(POBBIX U3MEPUTETbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MYEeCKUX BEIUYMH, NPOBEpPKA MPEIJIOKEHHBIX T'MIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonaéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEIAMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEN 0006 HAYUHO20
no3HaHuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MvecKkass BeTUYMHA, 3aKOH,



Teopus, HAOJIOACHHE, DSKCIEPUMEHT, MOJCIMPOBAHHE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOoBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEeW Cpemsl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4eHHE HaHOMATepuasoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBAaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIb30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBHUTaTEb BHYTPECHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTuky, rapa- U JTMaMarHeTUKH.



TexHnu4yeckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: IMPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHHMA  WMHOYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTtBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUKEHUsI MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TMOJIA MOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKTOpa MarHUTHOU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TMOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HUHAYKIMOHHAS
Me€4Yb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMHU TEJ IPU ABUKECHUM B MArHUTHOM M0JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKUIUM OT CKOPOCTU W3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOMN) TpyOeE.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, navopamopmsie padomul, npAKMUKYM.

HccnenoBanuie SIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS] CAMOUHAYKIIWH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiX CBOOOIHBIX KOJieOAHMIA
MaTeMaTU4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHHYecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKCHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Tieproaa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue kosneOaHUN Tpy3a Ha MACCHUBHOM MpPYXHUHE C UEJIbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU NPU KOJICOaHUIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.



W3mepenue mnepuona CBOOOIHBIX KOJICOAHHH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue ABUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanre BIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0aHUs.

KonebatenbHbiil KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucaNbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIMTYOM CHIIbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTh TIEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HaANpsDKEHWs MpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop M KaTyIlKa
WHIYKTUBHOCTH B LE€NM CHUHYCOMJAIBHOIO IEPEMEHHOIO0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. IlpomsBonactBo, mnepegaya U moTpeOiIeHUe
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUI.

['enepatop He3aTyXaIOMIUX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJATbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIUI ACUCTBUS TpaHCPopMaTopa.



Mopens nuHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

N3yuenue tpancopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
NMpONOJbHBIE BOJHBL. llepuon, CKOpoOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHe, HUHTephEpeHLUs H
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anus, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yIIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu n qudppakiind MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJieOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)xeHue,
pesIoMJICHUE, TOJSIpU3as, Tudpakius, UHTepdepeHITns.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.



M3yueHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JHH3bl OT €€ IF€OMETPUH U OTHOCHUTENIBHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaXx.

Ontuueckue npudopsl. Pa3pemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiraccmueckux
MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITongapuszauus csera.

TexHudeckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npesioMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HUccnepoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

HccnenoBanrie 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEpPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHne n300pakeHusl B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 TOJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IMHbBI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHMMOCTM  KJIacCMYecKoM  MmexaHuku.  [locTynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHa.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIIECHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUH IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TeIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHuss Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. OnbiTel A. I'. CroneTtoBa. 3akonbl hoTodddexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. JnuHa BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyLIelcsa vactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeTEHHOCTEH
['eitzendepra.

TexHHYeCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTod(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYNPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

UccnenoBanne GpoTOpe3nucTOpa.

N3mepenune nocrossaao [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyuenue u nornonieane GOoTOHOB MPU MEPEXOe aToMa
C OZHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruy aTomMa BOJI0pOIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

Habnronenue JIMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Alnbda-pacnaja. DNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusgHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3inyueHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccol spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EanHcTBO u3nyueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBINM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHasi TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. JieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKIiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaenoBaHUul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKECHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOWM MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHBIE ABIPHI B Sapax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITydeHHUE.

Macmtabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTIPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmrogenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepeHusi (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3UYCCKUX BEIIMYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O06o0maroiiee NOBTOPEHUE.



O0o01enHre U cucTeMaTu3alus CoAep)aHus pa3aenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaAMHKay, «Komebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTHI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHYECKOH chepax NedaTeIbHOCTH YeI0BeKa, POJib U MECTO (U3UKH
¥ aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nueckoit Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUI
0 (u3MUYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpPa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBJICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I POBast 1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOHST TPEYTrOJbHHUKOB,
oTpeieIeHHE TUIONIA/IN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MNpUpone, KoseOaTeabHbIe
JBWKEHHUS B JKABOM MPUPOJIC, IKOJOTMYECKHUE PHUCKU TIPA TPOU3BOACTBE
QJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX  PY/I,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTPOJBUTATEND SIKOOM, TeHEepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PAauOIPUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, ynIbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



IIPOEKLMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapesi, ClIyTHUKOBbBIE
IIPUEMHHMKH, SJIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpPUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOIr0 OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYyYaloIIerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHE B3aUMOJCWUCTBOBAaTH C  COLMUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKCHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUUECKOTO MMOBEICHHUS,;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpPEC K Pa3nuyHbIM chepam npopecCHOHATbHON ACSITENIbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oynymiel nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

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

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTh B IIpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpoBaTh U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEIU AEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

bBa3oBble ucciieroBarTeLCKHE N1eCTBUS:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMU  y4€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3WUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHIO PA3JIMYHBIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JIaCTH
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BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOAWThb APTyMEHThI A
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJW3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHUS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM UUCIIC NPU U3YyUYCHUH PUBUKH;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAHHUS 1O (QU3UKE B TPAKTUYECKYIO OO0JaCTh
KA3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTAaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

Pabora c nunpopmanueii:

BJIAJE€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISTh MOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEPIpEeTalni0 MHPOPMAlUU pa3IMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIHH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

co37aBaTh TEKCTbl (PM3MUECKOTO COAEPKAHMSI B PAa3IMUHBIX (popmMarax c
yu€TOM Ha3HayeHHs: WHGOpPMalUMKU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:



OCYIIECTBISTh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOUH
JeSITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyalllii W CMsr4aTth
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
VHAMBUIYaJILHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
UHTEPECOB M BO3MOKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUTaH
NEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh TO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B Pa3IUYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYILIECTBIISATh ITO3HABATEJIBHYIO  JESTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh M
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPAKTUYECKONW padOThl C YYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

paclMpATh paMKH  y4yeOHOro TpeiIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JICSITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedaeKcud KaK OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATH PEIICHUSA IO HX
CHHIKCHUIO;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IIPU aHAJIU3€ PE3yIbTAaTOB
JIEATEIILHOCTH;

NPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce MOCTHX)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMEBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHUs y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HW3MEHEHUSIM W TPOSBIISATH TMOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JAPYTHX, YYUTHIBATh €ro IMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHHUS C APYTMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOH(IUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOMN HAay4YHOW KapTHUHE MHUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJIO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yOpyroe u adCOIIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICNIN ra3a, KUJKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UIeadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paszinyath YyCJIOBUSl (TpaHULIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumess it CKOPOCTH WM TEepeMelieHus,
3akOHbl HproOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
YCIIOBUSI paBHOBECHS TBEPJAOTO Tejla), MPU OTOM HCIOJIb30BATh
MaTEMaTU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['amumies, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbca U
MEXAHUYECKON SHEPrUHU, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEer TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBl BEIIECTBA CO CPEIHEN KHUHETUYECKON
DHEPrUeN TEIJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JaBJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpAHEHUsl SHEPIMHM B TEIUIOBBIX MPOLECCAxX), MPU 3TOM HCIOIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TAaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
HeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apaznes A 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUHAJIbHAs JHEPIUs, KHUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YHOPYrOCTH, CHJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEILIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOTO
JBUTATEJIS; IEKTPUUECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOrO MOJIA,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHMAI 3JEKTPOCTATUYECKOrO OIS,
Pa3HOCTh  IOTEHLMAJNOB, JJEKTPOABWKYLIas CWja, CWiIa  TOKa,
HanpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COINPOTHBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SBJICHUMA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBecHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIABJICHUE U KPUCTAIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUUHBI OT
IpyrOM C  HCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYUH B BUJE TPaPUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BBIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIMYUH, MNPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOr0 TPy/Ja IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCIIEOBATEIIbCKOM W IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(bu3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYarolmed TpeOOBaHUSIM 3ajayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3YJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3JeNoB Kypca PU3UKU, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIECTBUS OBITOBOM M MPOU3BOIACTBEHHON
NeATEIbHOCTH 4YEJOBEeKa, CBA3AHHOM C (PU3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
PUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHSTh pa3jnyHble crocoObl paboThl ¢ MHpOpManKe (HU3NIecKoro
COJEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCIOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U TNPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaeMmMylro  HMH(pOpMalMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIEOBATELCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJICKBAaTHO OIICHWBATHh BKJIAJ] KaXJOr0 U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoheccuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpenMeTHBIE PE3yibTaThbl Ha YrIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MHpA, POJib ACTPOHOMHUH B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puznyeckol Teopur B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PM3MUECKON KapTHHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEICTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE HIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUI MasiTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJ1e0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeIell aToMa, aTOMHOTO si/jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJCKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apspa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE JJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUS  CHJIBI  TOKa,  TOCTyJaTbl  CHOEIMAJbHONH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONb3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  JIs
dororddexra, mepBpld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeompeaenéHHocTell ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiA0OBOTO M MACCOBOTO YKCEN U 3HEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl MU SIBJICHUS, UCMOJb3YSl BEIUYUHBI:
HaNpPsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YAaCTHIbI, AHEPruUsi M UMMYJIbC (OTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbotoanektpuueckuit 3ddext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-usllydeHue snep, (pusnyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€e IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CUCTEMAX, B MEKIAIAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNHM 3BE3/] U BeelleHHOM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTH



¢u3nyeckux BeIMYMH B BHAE TIpadukoB ¢ y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH ONBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METOBI OTYUYEHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW W HESBHO 3aJaHHOU
(Gu3MYecKO MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYalollue TPeOOBAHUAM 3aJaud, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3NUYECKUX TEOpU
OpU  HCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpELICHHsS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KayeCTBEHHbIE 3a/Jayd, TpeOyloulre MNPUMEHEHUs 3HAHUW U3
pa3HBIX pa3aeNnoB Kypca PU3UKH, a TAKKE WHTETPAIMN 3HAHUN U3 IPYTHX
PEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIeHUI ¢ OOPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESTEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH TMpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, & TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTHIKEHUN



HAyKM W TEXHOJIOTMH JJis JajbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jlyHble CIOCOOBI paboThl ¢ MHpOpManuend (HU3HMUIECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE
TEXHOJOTHH JJiA TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

MPOSIBIISATH OpTraHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pa3IUYHBIX COIMAIBHBIX pPOJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyallMsIX, aJIeKBATHO OIICHWBATHh BKIJAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPpUBAEMON MTPOOIIEMBI;

IPOSBIIATH MOTUBALMIO K Oyayiiend npodecCUuOHAIBbHON AesITeIbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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M
2.3 CXAHITICCIUE H STCKTPOMATHITHAIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
24 Onruka 25 1 https://m.eds00.ru/OBLJ6N69R
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusnka aToma 5 https://m.edsoo.ru/Z1J435GQC
43 usitia ATOMHOrO 57pa i JEMEHTAPHBIX 5 https://m.eds00.ru/Q4WLMHSOT

YACTHIL




Uroro no pazgeny 25

Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 ‘ ‘ https://m.edsoo.ru/RPXWEWN4N

Hroro no pazneny 12

Pazgen 6. PU3UHUECKHNA MIPAKTUKYM

6.1 DuU3nYECKU MPAKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9A1AJIF

Htoro no paznemny 16

Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE

Cucremarusanus U 00001IeHne
7.1 HPSAMETHOTO coﬂeP}KaHHfI 1 OTbITd 15 https://m.edsoo.ru/PSCGRX7TW

JESTSIIBHOCTH, IPHOOPETEHHOTO MTPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos

Hroro no pazneny 15

PesepBHoOe Bpems 10 https://m.edsoo.ru/E65RYIXLB

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®usznka — pyHIaMeHTalbHas
HayKa O Ipupojie

KoaudecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHBbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/4GD12L.71X

HayuHsblii MeTOI TO3HAHUS U
METO/bl UCCIIEI0BAHUS
buznUeCcKuX SIBICHUN

https://m.edsoo.ru/47JULOI1Y

OKCHEPUMEHT U TEOpUs B
IpoLecce MO3HAHUS IPUPOIBL.
Habumronenne u 3kCiepuMeHT B
duzuke

https://m.edsoo.ru/RV2VFEZL6

CrniocoObl u3mepeHus: pU3NIECcKux
BCJIMYHUH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ
(I)I/I3I/I‘IGCKI/IX BCINYHMH

MopnenupoBanue B pusuke. Ponb u
MecTo (pU3MKH B POpMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI
MUDA, B IPAKTUYECKON
JEATENBHOCTH JIIOJEH
MexaHnuecKkoe IBUKEHHE.

CucremMa oTcyera.
OTHOCUTEIBHOCTh MEXAaHUYECKOTO

https://m.edsoo.ru/BKMS7EYO5

https://m.edso0o0.ru/K3LOQI3CFT

https://m.edsoo.ru/85PJ5YR4H

https://m.eds0o0.ru/QUQYCWDZP




10

nerxenus. [Ipsmas u o6patHas
3a/1a4d MEXaHUKHU

Pannyc-BexkTop MarepuaibHOM
TOYKH, €r0 MPOEKIIUU Ha OCU
KoopauHat. Tpaekropus.
ITepememienue. Cxkopocts. Ux
MPOEKIIMU HA OCH KOOPAUHAT
PaBHOMepHOE NpAMONTHHEHHOE
neuxenue. ['papuyeckoe
OIHMCaHNE PABHOMEPHOTO
IPSIMOJIMHEHHOTO JBUKCHUS
CroxxeHue nepeMenieHnii u
ckopocteil. Pemenue 3amau

https://m.edsoo.ru/PEU6JZ20QE

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBHoMepHOE 1BUKEHUE.
MrHoBEeHHast CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JBUKEHHE C TOCTOSTHHBIM
YCKOpPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

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

https://m.edsoo.ru/N321FH2L 1

13

CBobosHoe najzeHue. Y cKkopeHue
¢BOOOIHOTO ITaJICHNUS.
3aBUCHUMOCTh KOOP/AMHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHHU
U UX rpaduku

https://m.edsoo.ru/UYVYXC8ID

14

JIBr>keHue Tena, OpOIIeHHOro O
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/W6BS8TSPKM




15

KpuBonunelinoe 1BH>XEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.
YrioBas v JINHEWHAsI CKOPOCTb.
IIepuon u wacrora.
LlenTpOocTpeMUTENBHOE U TTOTHOE
YCKOpEHHUE

https://m.edsoo.ru/SGZQQF5H2

16

17

18

KontponbHas pabora o Teme
"Kunematuka"

[TepBbrIif 3akoH HproTOHA.
NuepunanbHble CUCTEMBI OTCUYETA.
[IpuHIIMIT OTHOCUTEIHLHOCTH
lNanmues. HennepuuanbHble
CUCTEMBI OTCUETa

Cwita. PaBHOJIECTBYIOIIAS CUJIA.
Bropoii 3akon Herotona. Macca

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/SFO42H11.2

https://m.edso00.ru/2QC075VDL

19

B3anmopencreue ten. Tperuit
3akoH HproToHa

https://m.edsoo.ru/NAD4VZADH

20

21

22

[IpyuHIMN cynepno3uuuu Cuil.
Pemenue 3aga4 Ha TpUMEHEHUE
3ak0oHOB HproTOHA

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJEHTHOCTh
rPaBUTALMOHHON U HHEPTHOMN
MacChl

CuJia TSKECTH M YCKOPEHUE
CcBOOOIHOTO IMaIECHUS

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB

https://m.edsoo.ru/36LBC4ZQJ

23

JIBmkeHre HeOECHBIX TEIl U UX
HMCKYCCTBEHHBIX CITyTHUKOB.

https://m.edsoo.ru/F756CAPFB




24

[TepBast kocMHUYeCKasi CKOPOCTb.
3akonsl Kemnepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3SSWO08 1

25

Cuna tpenus. [Ipupona u Buzbl
CuJ TpeHus. /BrxeHue B
KUAKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COIPOTUBIIEHUS CPEJIBI

https://m.edsoo.ru/UP3KXCTQU

26

27

28

Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

AOCOFOTHO TBEPIOE TEIIO.
[ToctynarensHoe U BpaliaTeiabHOe
JBIKEHUE TBEPJIOTO Tesla

MoMeHT CUJIbl OTHOCUTEIHLHO OCH
BpaIcHu. IIneyo cuel

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tesa. Y CIIOBUsI pABHOBECHS
TBEPAOro Tena. Buasl paBHOBeCHs

https://m.edsoo.ru/VFOEBAS878

30

31

32

Pemenue 3agau

KonTponbHas pabota mo Teme
"Tunamuka. CTaTuka TBEpJOro
Tena"

NMitynsc MmaTepralbHON TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Ilentp Macc cucTeMsl
MaTepualbHBIX TOUeK. Teopema o
JBUKEHHUU LIEHTPaA Macc

https://m.edso0o0.ru/Q3QEPZXMR

https://m.edsoo.ru/4IHS90LZD

https://m.edsoo.ru/3PBMZ3HII




33

34

35

WimMmynbe CHITBI M MI3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeakTuBHoOE JABHUKXCHHUC

MOMEHT UMITyJIbCa MaTepHATbHOMN
toukd. [Ipencrasnenue o
COXpaHEHUHU MOMEHTA UMITYJIbCa B
HEHTPAIbHBIX MOJIAX

Pemenue 3amau

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBR4I

https://m.edsoo.ru/2240257Z6M

36

Pabota cuibl Ha MaioM U Ha
KOHCYHOM IICPCMCUICHUH.
I'paduueckoe npencrapnenue
paboThl cuibl. MOIIHOCT CHJIBI

https://m.edsoo.ru/B7N1YBPIN

37

38

39

40

Kunernueckas sneprus. Teopema
00 U3MEHEHNN KUHETHIECKON
SHEPTUn MaTepHaHLHOﬁ TOYKHN

IToreHuManbHbIE U
HENOTEHIMAJIbHbIE CUJIBI.
ITorenumaneHas 3Heprus. Bropas
KOCMHYECKasi CKOPOCTh

TpeTbs kKocMUYecKasi CKOPOCTb.
CBs13b pabOTHI HEMOTEHIMATBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU
SHEPIMH CUCTEMBI T€J. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOUN
SHEPTUU

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu muis uaeansHOU
KUJKOCTH

https://m.edsoo.ru/NSQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

https://m.edsoo.ru/66P2WGWS4

https://m.edso00.ru/OIC610GS5F




41

42

43

KontponbsHas paboTa o reme
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

PazBuTue npeacraBieHuit o
npupoie TernoTbl. OCHOBHBIC
nosoxenus MKT. Tudbdyzus.
BbpoyHOBCKOE IBH)KEHHE

Crpoenue ra3000pa3HbIX, )KUIKUX
¥ TBEP/bIX TEI. XapakTep
JIBIDKCHUS M B3aUMOCHCTBHS
YaCTHII BEIECTBA

https://m.edsoo.ru/SO90PC322

https://m.edsoo.ru/0ZTXY71SW

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYJT
(aromoB). KosnnuecTBo BelecTsa.
[TocTosiHHas ABoraapo

https://m.edsoo.ru/SFCL7ZUUO

45

46

Temneparypa. TemioBoe
paBHoBecue. [Ikana Lenbcus

Pemenue 3amau

https://m.edsoo.ru/SDOFUFGIL

https://m.edsoo.ru/EGRV58DI9F

47

48

49

Wneanbupiii ras. I'a3oBbie 3aKOHEI
YpaBHeHnue Menneneena-
Knaneiipona. Pemenue 3agau

AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

https://m.edsoo.ru/01MOXOV4B

https://m.edsoo.ru/7RAZI00OM4

https://m.edsoo.ru/27RGL3V1G

50

I/Isonpoueccm B UACAJIbBHOM Ia3€ C
INOCTOAHHBIM KOJIHYECTBOM
BE€IICCTBA

https://m.edsoo.ru/UQ9SUVODW

51

52

I'paduueckoe npencrapneHue
M30TIPOIIECCOB: U30TEPMA,
M30x0pa, n300apa

OcHoBHoe ypaBHenne MKT

https://m.edsoo.ru/W1HC88PJ4

https://m.edsoo.ru/E65STLSWXG




53

54

55

Penrenue 3anau

CBs13b a0COTIOTHOI TeMepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHel KHHETHYECKON SHEeprue
MOCTYNATEeNbHOTO TEIJIOBOTO
JBUKEHUS €€ YacTHUIl

O00011IeHNE U CUCTEMATHU3AIUS
3gagui o treMe "OcuoBsl MKT"

https://m.edsoo.ru/8U427HIY]J

https://m.edsoo.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5SZTZCY

56

57

KonTtponpHast pabora o Teme
"OcnoBbl MKT"

TepMoauHamMuyecKasi CUCTEMA.
3ajaHye BHEIIHUX YCIOBHUM NS
T/ cuctemsl. BHemnHue u
BHYTPEHHHUE TTapaMETPHI.
ITapametpsl T[] cuctemsbl Kak
Cpe/HHEe 3HAYCHUS BETUYHH,
ONKCHIBAIOIIUX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/LTSZA1JQ7

https://m.edsoo.ru/4L636LXVZ

58

HyneBoe Hauano TepMOgUHAMUKH.

CamMonpou3BoJIbHAas penaKcarus
TJI cuctemsl K TEMJIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLJRP

59

60

Mopenb ueanpHOro ra3a B
TEpPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHNMOCTH 3TON MOJEIN
YpaBHeHnue Menaeneena-
Knaneiipona u BeipaxkeHue st
BHYTPEHHEHN HEPTrUun

https://m.edsoo.ru/FOQVOQKQS8

https://m.edsoo.ru/TZJUGWSMZ




61

Bripaxkenue aJisi BHyTpeHHEH
SHEPTrUU OJHOATOMHOI'O
UJIaIbHOTO ra3a.
KBazucraruueckue u
HECTAaTUYECKUE MPOIIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

63

64

DnemeHTapHas paboTa B
TepMoIMHaMKKe. Beruucienue
paboTsI 1o rpaduKy Mmporecca Ha
pV-nuarpamme

Temnonepenaya Kak crocod
WU3MEHCHHS BHYTPEHHEH SHEPTHU
TJ1 cucremsl 6e3 coBepIICHUS
paboTsl

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTyUYCHUC

https://m.edsoo.ru/YHE1589A1

https://m.edsoo.ru/BDN5SGEKP7

https://m.edsoo.ru/QM4TI9ETS8

65

KonmuaecTBO TENIOTHI.
TenmoéMKOCTh Tenna. Y ienbHas 1
MOJISIpHAsSI TETIOEMKOCTHU
BelllecTBa. Y AeabHas TEeIIoTa
CropaHus TOIUIMBA

https://m.edsoo.ru/RQASBF90Q5

66

Pacuér konmyecTBa TEIIOTHI IPH
TeIIoneperaye

https://m.edsoo.ru/B4NQ2B026

67

68

ITonstHe 00 aguadbaTHOM
npouecce. [IepBriil 3aK0H
TEPMOANHAMHKN

KonuuaectBo Temnote u paboTa

KAaK Mepbl U3MEHEHUSI BHYTPEHHEN
sHepruu T/I cucrembl

https://m.edsoo.ru/SQXBMXFYN

https://m.edsoo.ru/59W3F1X49




69

BTtopoii 3ak0oH TepMOJIUHAMUKHI
JUIsl PABHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTtumocTs IpUpoIHBIX
IIPOLIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

71

[IpuHIMIIBI AEHCTBUS TEIITOBBIX
maruH. KIT/]

MaxkcumansHoe 3Hadenue KIIJI.
Huxn Kapno

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo.ru/QATEFSEOKO

72

73

74

Pemenne 3amau

DKOIOTrHYECKHE aCIIEKThI
HCIIOJIb30BaHUS TEIJIOBBIX
nsurareiei. TemioBoe
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl

Pemenue 3amau

https://m.edso00.ru/0QIVD6XJT

https://m.edsoo.ru/ZIFEWQ2SV

https://m.eds0o0.ru/UYVVIT&78

75

O00011eHNEe U CUCTEMATU3ALIS

3HaHMUU 1o TeMe "TepMoauHaMuKa.

TemmoBeie MamMHbBL"

https://m.edsoo.ru/AGUQLW 1EB

76

77

78

Konrponbnas pabora no reme
"TepmoanHamuka. TernnoBbie
MamIuHb!"

[TapooGpazoBaHue U KOHICHCALHUS.

Hcnapenue u kuneHue. Y neibHas
TEIUI0Ta NapooOpa30BaHUs

Hacerimiennrpie 1 HEHACHIIICHHBIE
Mapnl. KauecTBeHHas 3aBUCUMOCTh
IIJIOTHOCTHU U JAaBJICHUA
HACBIIICHHOTI'O ITapa OT

https://m.edsoo.ru/X4AG7PIJV]

https://m.edsoo.ru/W4505S1GQ

https://m.edsoo.ru/SIOXNZKD1




TEMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPHI
KUTICHUS OT JABJICHUS B JKUJIKOCTH

BnaxxnocTs Bo3ayxa. AOCOMOTHAS

79 https://m.edsoo.rt/QRONGWOZS8
Y OTHOCHUTEIbHAS BIaKHOCTD

80 Pemenue 3anau https://m.edsoo.ru/PKAPBXZGT
TBépnoe Teno. Kpucrammueckue

81 1 aMopdHBIC TeNa. AHU3OTPOTIHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KpPHUCTAJIIIOB
[InaBrneHue u KpUCTAIIU3ALIUS.

82 Y enpHas TejIoTa IUIaBICHUS. https://m.edsoo.ru/ WYHIC81KN
CyO6numarus
Hedbopmaruu TBEpAOTO TENA.

83 PacTsbieHe u cxatue. CIBHI. https://m.eds00.ru/96IUIDFRU
Mopnyns FOnra. Ilpenen ynpyrux
nedbopmaruit
TennoBoe pacmMpeHne KUIKOCTEN

84 M TBEJIBIX TeIl. AHIAPMOHH3M hitps://m.eds00.ru/1RI740Q0N
TEIUIOBBIX KOJeOaHU 4acTHIL
BEILIECTBA
[IpeoOpa3zoBanue SHEPTUH B

85 https://m.edsoo.ru/UUJQYTXYF
(ba3oBbIX epexoax

86 YpaBHEHHE TEIUTOBOTO OaslaHca https://m.edsoo.ru/SCVIKKTMW

87 Pemienue 3anau https://m.edsoo.ru/2L7THENBQ2
IToBepXHOCTHOE HATSKEHUE.

88 Kanunnspueie senenus. Jlapnenue https://m.edsoo.ru/Z9FYJNI4U

oL I/ICKpI/IBJ'IeHHOI\/'I MMOBEPXHOCTHIO




89

s)kusikoctu. Popmyna Jlamaca

O06001IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHble
cocrosiHus BemectBa. dazoBbie
nepexomnl"

https://m.eds00.ru/V3TS29GT9

90

KonTtponpHas pabora o Teme
"ArperaTHble COCTOSIHUS
BelecTBa. PazoBbie nepexoib"”

https://m.edsoo.ru/BTES7DDIP

91

DneKkTpu3anus Ten u e€
IPOsIBIECHUS. DINEKTPUUECKUI
3apsia. JIBa BU1a SIEKTPUIECKUX
3apsnoB. [IpoBoHUKY,
JUBJIEKTPUKU U ITOTYITPOBOIHUKI

https://m.edsoo.ru/ESVIQRBVX

92

93

94

DneMEHTAPHBINA ANEKTPUUECKUI
3apsi. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsaa
BzaumopencTeue 3aps10B.
Toueunsle 3apsbl. 3akoH Kynona

Pemenue 3amau

https://m.edsoo0.ru/QJTV6HK7Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

97

Onektpuueckoe nose. Ero
JIEUCTBUE HA DIIEKTPUUYECKHE
3apsiabl

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
noJisi. [1po6usiit 3apsin. JInnun
HaIPsKEHHOCTH DIIEKTPUYECKOTO
noJist. OTHOPOTHOE IEKTPUUIECKOE
oJie

IloTenumanbHOCTD

https://m.edsoo.ru/EF3CUR72W

https://m.edsoo.ru/9KBCOFP9X

https://m.edsoo.ru/QJ4HEF4TR




98

99

3JIEKTPOCTATUYECKOTO TIOJISI.
Pa3HocTh IOTEHIIUAJIOB U
HaIpsKEHUE

HOTGHHI/IaJ'IBHaﬂ OHEPIuA 3apsaa B
OJICKTPOCTATUYCCKOM IIOJIC.
HOTGHHI/IaJ'I SJICKTPOCTATUYCCKOI'O
I1O0JIA

CBs13b HaprDKéHHOCTI/I II0JIA 1

PAa3HOCTH IMOTCHIHAJIOB JJIA
QJICKTPOCTATHUYCCKOI'O I10JIA

https://m.edsoo.ru/YODNX8N9Z

https://m.edsoo.ru/3WNQFLP9Y

100

[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEH

https://m.edsoo.ru/WS1GYR4I3

101

102

Pemenue 3amau

[Tonie Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsHKEHHOU chepbl

https://m.eds00.ru/2630Y5063

https://m.edsoo.ru/BGX3JCTAQ

103

[Tose paBHOMEPHO 3apSKEHHOTO
o o0sEMy miapa. [losme
PaBHOMEPHO 3aPSKEHHOMN
0ECKOHEYHOM MIOCKOCTH

https://m.edsoo.ru/L4L5W448T

104

105

106

IIpoBoiHMKH B
AIIEKTPOCTATUYECKOM IIO0JIE.
VYcnoBue paBHOBECUS 3aps/I0B

JIMdIeKTpUKY ¥ OTYIPOBOAHUKI
B DJIEKTPOCTATUYECKOM I10JIE
Konpencarop. DneKkTpoéMKOCTh
KOHJEHCATOpa. JIEKTPOEMKOCTD
IUIOCKOTO KOH/IEHCAaTOopa

https://m.edsoo.ru/6GVP71B38

https://m.edsoo0.ru/3G6DWKG21

https://m.edsoo.ru/GHLGD83X7

107

[TapannenbHOE COeAUHEHHNE

https://m.edsoo.ru/60WN2ZDHS8




KOHICHCATOpPOB

IlocienoBaTeabHOE COEIUHEHUE

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
DHeprus 3apsKeHHOTO

109 prHit 3ap https://m.edsoo.ru/SW376XS21
KOH/JIEHCATOpa

110 Penrtenue 3anau https://m.edsoo.ru/NLHAFISYY
JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B

111 https://m.edsoo.ru/9PGVSYIWG
OJIHOPOJIHOM JJICKTPHUYECKOM I10JIe

112 Pemenue 3agau https://m.edsoo.ru/UXI1USMXW
O00011IEHNE U CUCTEMATHU3AIUS

113 3HaHUH N0 TeMe "DIeKTpUIecKoe https://m.edsoo.ru/QCIRPYCGA
noJie"
KonTtponpHast pabora o Teme

114 " " https://m.edsoo.rus/ WRQGZBRF7

DIIEKTPUUYECKOE T0JIE

Cuna Toka. ITocTOSHHEBIN TOK.
YcnoBus cynecTBOBaHUS

115 yu htps://m.edsoo.r/LSLEAKUVS
MOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
Ncrounuku Toka. Hanpshxenue u

116 https://m.edsoo.ru/RUFC4YTDO
QJIC
3akon Oma I ydacTka IElH.

117 YR H https://m.edso0.ru/64VZXZ2GP
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHUMOCTh COITPOTUBIICHUS
OJIHOPOHOTO IIPOBOIHUKA OT €TI0

118 JIHOPOAL POBOA https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TIIOIIA TN TTOTIEPEYHOTO
CEYeHUS
VY enpHOE CONMPOTUBIIECHUE

119 https://m.edsoo.ru/Y4ZTZRZAI

BellecTBa. Pemenue 3agaq




ITocnenmoBarenrsHOE,

120 NapajuiebHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 aNeKTpudecKkux uenei. [IpaBumna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemenue 3agau https://m.edsoo.ru/LXRB618PO

1p3  DabOTa JMCKIPHIECKOO TOKA. https://m.edso0.ru/PLTTBZGPC
3akon Jxoyns —Jlenia

124 Pemenue 3agau https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIEIIEMast https://m.edsoo.ru/CONEPSIIH
Ha PE3UCTOPE

126 Perenue 3agau https://m.edsoo.ru/90KODG7HY

127 SAC n BHyTpenee https://m.edsoo.ru/MGCEWIVUL
CONPOTUBIIEHUE UCTOYHUKA TOKA

jpg | OAioH Owa i nomioit https://m.edsoo.r/XQP3RIDK4A
(3aMKHYTO#) SJIEKTPUUYECKOM 11ETTH

129 Pemienue 3agau https://m.edsoo.ru/XDAVLS3JL

130 MoIiHOCTh UCTOYHHUKA TOKA https://m.edsoo.ru/OWH2Q5JOS

131 Kopotkoe 3aMbikanue https://m.edsoo.ru/9WFHKYNVF

132 KoHnnencarop B memu mocTOSSHHOTO
TOKa

133 Pemenue 3agau https://m.edsoo.ru/52KZZJPDT
Pemienue 3agau o teme

134 "TToCcTOSTHHBIN ANEKTPUYECKUI https://m.edso0.ru/5175121DC

TOK




135

136

137

Penrenue 3amad mo reme
"TToCTOSIHHBIN NEKTPUYECKUI

TOK"

Penrenue 3amad mo reme
"[TocTOAHHBIN JIEKTPUUECKUI

TOK
O00011IcHIE U CHCTEMATHU3AIINS
3HaHu# 1Mo TeMe "IlocTosHHBIN
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/DX6SFSQ5I

https://m.edsoo.ru/K835ESINT

https://m.edsoo.ru/WXUI1RUC5

138

KonTtponpsHast pabora o Teme

"IToCcTOSIHHBIN NEKTPUUYECKUI

TOK"

https://m.edsoo.ru/7S4PGOQHP

139

140

141

DnexTpuyueckas MpoBOAUMOCTh
Pa3IUYHbBIX BEILECTB.
DIIeKTPUUECKHUI TOK B METaJJIaX.
CBepxnpoBOIUMOCTb

DNEKTPUYECKUH TOK B pacTBOPax U

pacIuiaBax 3JIeKTPOJUTOB. 3aKOHbI
@Dapanes U1 JIEKTPOIU3a
DNEKTPUYECKUH TOK B ra3ax.
ITma3ma

https://m.edsoo.ru/DV219CC72

https://m.edsoo.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

142

DIIEKTPUYECKUI TOK B BaKyyMe.
Baxyymubie mprOopbl

https://m.edsoo.ru/HNIAJ5B73

143

144

DJIEKTPUYECKUI TOK B
MOJTYITPOBOTHAKAX

[TomyrpoBoiHUKOBBIE TPUOOPHI

https://m.edsoo.ru/56KAVJECB

https://m.edsoo.ru/EKLROQTDAX

145

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue cuibpl TOKa U

https://m.edsoo.ru/Y15A50SQV




HAIpPSDKEHUS B LIEIH TOCTOSHHOTO
TOKA MPH MOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" uiH "3HAKOMCTBO €
g poBoii 1aboparopueii mo
¢usuke. [Ipumepsl n3mMepeHus
(HU3MYECKUX BEITHYHH IIPH
HOMOIIN KOMITBIOTEPHBIX
NATYUKOB"

146

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKEHHUS C LIEIIBIO ONIPEACIICHUS
MTHOBEHHOU cKopocTu"

https://m.edsoo.ru/CN3FHCY83

147

148

149

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs Mpu
IPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBHJKEHUU 110
HAKJIOHHOH INIOCKOCTH'" WIIN

"UccnenoBanue 3aBUCUMOCTH ITyTH

OT BPEMEHH MpH
PaBHOYCKOPEHHOM JIBH>KCHUU"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus
CBOOOHOTO TaieHus" UITu
"N3ydyeHue NBHKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Pu3nUeCcKuil IPAKTUKYM 110 TEME

"N3y4yeHue OBUKEHUS Tema 110
OKPYXHOCTH C IIOCTOSIHHOH 110

https://m.edso00.ru/70Y40Y 610

https://m.edsoo.ru/87JADYSZ2

https://m.edsoo.ru/DY 1D4C16J
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MOJYJIFO CKOPOCTBIO" WITH
"HccnenoBaHue 3aBUCUMOCTH
nepuojia oopaleHusi KOHU4eCKOTo
MasiTHUKa OT €ro napamerpos"”

DuU3nYeCKu MPAKTUKYM 110 TEME
"N3Mepenne paBHOJAEHCTBYIOIIEH
CWJIBI TIPY JBWKCHUH OpyCKa 10
HAKJIOHHOM TIOCKOCTU" WIIN
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHU
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
pacCTOsIHUE OT €ro MaccChl"

https://m.edsoo.ru/ZTOFG6J4U

151

152

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B
HOpyKUHE U PE3UHOBOM 00paslie,
oT ux Aedopmarun" wim
"N3yueHne qBUKEHUS CUCTEMBbI
T€J, CBA3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 IErKuid 610K"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"U3mepenue korpdurrenta
TPEHMSI 110 BEJIMUMHE YIIIOBOTO
Kod(puImeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa M0 HaKJIOHHOU
IJIOCKOCTH C TEPEMEHHBIM

KO3 PHULIHEHTOM TpeHHs" UITN

https://m.edsoo.ru/UL391C4QD

https://m.edsoo.ru/78PEFNYOAZ




153

"U3ydenue IBUXEHUA rpy3a HA
BaJly ¢ TpeHuem"

DuU3nYeCKU MPAKTUKYM 110 TEME
"UccnenoBanue ycioBui
paBHOBecHsI TBEPAOIO Tea,
HMMEIOLIET0 OCh BpalleHus" uiu
"KoHCcTpynpoBaHuE KPOHIITEHHOB
U pacy€T CUJ1 yOpyrocTH" Wiu
"N3y4yeHue ycTOHYMBOCTU
TBEPAOIO Tela, UMEIOIIETO
IomaAs onopsl"

https://m.edsoo.ru/MIOQT27R6

154

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3MepeHune uMIrysbca Tena mno
TOPMO3HOMY IIyTH" WK
"N3mMepeHune CUibl TATH, CKOPOCTH
MO/JIENIU DIIEKTPOMOOUIIS U
MOIIHOCTH CUJIBI TSATH" WIIN
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIBI" MU
"HccnenoBaHue coXpaHEHUs
UMITyJIbCa MPU YIIPYTOM
B3aUMOJEHCTBUH" UIIH
"N3mepeHne KNHETHYECKON
SHEPruu Tejia 0 TOPMO3HOMY

nyTH

https://m.edsoo.ru/FZOCNRGTA

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOTO
nporiecca (PeKOMEH10BaHO
UCIIOJIb30BaHUE LU(POBOIA

https://m.edsoo.ru/T66K4CKZG




naboparopun)" win "M3ydeHue
M30XOPHOTO Ipoiiecca" uin
"U3y4yenue nzobapHoro mporecca"
wiu "lIpoBepka ypaBHEHUS
cocTossHUs"

156

157

DuU3nYeCKU MPAKTUKYM 110 TEME
"U3mepenue ynenbHOM
TEII0EMKOCTH" HIIH
"UccnenoBanue nmporecca
OCTBLIBaHUS BelllecTna' MM
"UccnenoBanue aguadaTHOroO
npouecca" win "N3yuenue
B3aMMOCBSI3M SHEPTUHU
MEXXMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KUMEHUS KUIKOCTEH"

Du3HUEeCKU IPAKTUKYM I10 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIapeHUs KUIAKOCTEN" Uin
"N3mepeHue yaeabHOM TEemaoThl
raBieHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NapoB'" WU
"N3mepenue abCoMoTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoOB B IOMELIEHUN".
W3mepenue xkoappurmenrta
MOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZASPMDQ7

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HabmtoieHue npeBpalieHus

https://m.edsoo.ru/SBPTN1YZU




SHEPTUU 3apsHKEHHOTO
KOHJIEHCATOpa B DHEPTHIO
U3JIy4eHHS CBETOAMOA" WU
"N3y4yeHue MpoTeKaHus TOKa B
LeMHy, coiepxKalie konaencarop”
unu "PacnpenenieHre pa3HOCTH
MOTEHITMAIOB (HAINPSDKEHUS) TIPH
MOCIIEe0BATEILHOM COEIUHEHUU
KOH/ICHCATOPOB"

159

160

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"UccneqoBaHue CMEIAaHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yaenbHoro
COINPOTHUBJICHUS TPOBOIHUKOB"
i "VccaemoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HAIIPSDKCHUS JIJIS
JIAMITBI HaKaJTUBaHU"

Du3nUeCcKul IPAKTUKYM I10 TEME
"Habmroenue snexktponusa’ uiu
"Uzmepenue 3apsaaa
OJTHOBAJIEHTHOTO MOHA" UIN
"UccnenoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS] TEPMOPEZUCTOPA
ot Temneparypsl’ win "CHsaTHE
BOJIbT-aMIIEPHON XapaAKTEPUCTUKU
auona"

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72JJ13YC6L

161

Peseprubiit ypok. O6001eHNE U
CHCTEMaTHU3alMs 3HAHUI 110 TEME
"Kunemaruka"

https://m.edsoo.ru/LQO93M5SQ
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163

164

PesepBHbIil ypok. O60011IeHIE 1
CUCTEeMAaTH3aIHsl 3HAHHH 110 TeMe
"lunamuka"

PesepBHbIil ypok. O0001ICHNE U
CHCTEMATHU3ALMS 3HAHUH [10 TEME
"CraTuka TBEp0ro Tena

PesepBHeiit ypok. O600ICHHE 1

CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

https://m.edsoo.ru/S7CS1UFMI

https://m.edsoo.ru/ XVUMKRX6N

https://m.edsoo.ru/C37WXULT?2

165

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aIMsl 3HAHHH 110 TeMe
"OCHOBBI
MOJICKYISIPHOKUHETUYECCKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

Peseprubiit ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"TepmoanHamuka. TernnoBbie
MaluHbl"

https://m.edsoo.ru/IZZC67VF1

167

Peseprubiit ypok. O60011eHUE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"ArperatHbie COCTOSIHUS
BeniecTBa. Pa3zoBble epexoab!”

https://m.edsoo.ru/1 YSH3LOLN

168

169

Peseprubriit ypok. O6001eHue 1
cucreMaru3anus 3HAHUH 110 TEME
"OnekTpuueckoe nose"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alys 3HaHUH [0 Teme
"TToCTOSTHHBIN NEKTPUYECKUI

TOK"

https://m.edsoo.ru/URWBSCULE

https://m.edsoo.ru/4ANCOULLOV




PesepBHbIil ypok. O0001ICHNE 1
170 cUCTeMaTu3alus 3HaHUH 110 TeMe
"ToKM B pa3au4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16

https://m.edsoo.ru/WZ02PRIG1




11 KJIACC

KoaudecTBO 4acoB

Ne HMara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesibHbIE PECYPChI
padoThI padoThI

B3anMozeiicTBre MOCTOSTHHBIX
MarHuTOB U IIPOBOJHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MaruuTHoe mnosie.
I'unore3za Amrmepa
BexTop MarHuTHOM MHAYKIUU.
[IpuHmMn cynepno3unuu

2 PHHI yrep N H 1 https://m.eds00.ru/OYNNES57SO
MarHuTHbIX nosieu. Jlunuun
MarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHHUKA C

3 1 https://m.edsoo.ru/F1I0ASACBX
ToKOoM. OnbIT Opcreaa
Cuna Amnepa, e€ HanpaBJIeHUE U

4 1 https://m.edsoo.ru/1 JEDFSHEN
MOYJTb

5 Pemenue 3anau 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Amnepa.

6 DNeKTPOU3MEepUTETHHBIE 1 https://m.edsoo.ru/SA2ACKSRB
prOOpbI
Cuuta JlopeHna, e€ HanpaBieHUE
1 MOAYJb. J[BI>KeHME

7 Y l} 1 https://m.edsoo.ru/6MB8YZ8TN
3apsOKEHHON YaCTHIIHI B
OJTHOPOJTHOM MarHUTHOM IT10JI€

8 Pemenue 3anau 1 https://m.edsoo.ru/FWURORSOE

9 Pa6ota cunel Jlopentia 1 https://m.edsoo.ru/MTHD23745

10 Pemenue 3anau 1 https://m.edsoo.ru/GHS8JAPHBQ




MarsauTHOE 110JI€ B BC€IICCTBE.

11 deppoMarHeTuky, napa- u https://m.edsoo.ru/W7THGQBK70
JIMaMarHETUKHA
OCHOBHEBIE CBOUCTBA

12 dheppomarnerukoB. [Ipumenenune https://m.edsoo.ru/960J4E47D
(heppoMarHeTUKoOB
Pemenue 3amau mo teme

13 " " https://m.eds0o.ru/Q8JGTYNHT

MarxuuTtHoe 110J1€e

Pemenue 3amau mo teme

14 . https://m.edsoo.ru/MPCUALFIM
"MaruautHoe nomue"
SIBrIeHME AIEKTPOMArHUTHOU

15 nHaykuud. [loTok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHuTHON MHIYKIIMH

16 OC unnykuuu https://m.edsoo.ru/STLELGTIZ
3aKOH 3JEKTPOMarHUTHOU

17 https://m.edsoo.ru/7JEOPOGAR3
naaykunn Gapanes
BuxpeBoe aiekTpuueckoe moijie.

18 p p https://m.edsoo.ru/IONVHO1NK
Toxku dyko
O/1C uHAYKIMU B IBUKYLIUXCS

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemrenne 3amau https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karymka

22 AHAYKTUBHOCTH B L[ETIH https://m.edsoo.ru/37WBAJCTF
MMOCTOSIHHOTO TOKa
SIBII€HUE CaMOMH, nn. OJ1C

23 AYKRI A https://m.edsoo.ru/99CECGMBH
CaMOWHAYKITUU

24 DHeprusi MarHUTHOTO MOJIst https://m.edsoo.ru/PS4XRHOGS




25

KATYILIKA C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

Pemrenue 3amau

https://m.edsoo.ru/MAWTH1ZS0

26

27

28

O0001IeHNE U CUCTEMATH3AIUSA
3HAHUH T10 TEME
"DnexkTpoauHaMuka"
KontponbHas paboTa mo teme
"DnexTpoauHaMuxa"
KonebarenpHas cucrema.

CB00OOHbBIE KOJIEOAHUS.
I'apmonmueckue KoneOaHus

https://m.edsoo.ru/WZCM1SBLO

https://m.edsoo.ru/N9QLKI45Y

https://m.edsoo.ru/R7TDEWGSTQ

29

Kunematuueckoe u
TUHAMHUYECKOE OIMMCAHUE
KOJIEOATENIbHBIX IBUKEHUI

https://m.edsoo.ru/GIUGM9ASP

30

DHepreTudyeckoe ONUCaHue.
BrBo1 AuHAMHYECKOTO
OTHMCaHUs TAPMOHUYECKHUX
KoJIcOaHMH U3 UX
SHEPTreTUYECKOro U
KHHEMATHYSCKOTO OIMMCAHMS

https://m.edsoo.ru/3A83V2VLE

31

32

33

Awmiuntyzaa u ¢aza konedaHuit

[Tepron 1 yactoTa KoIeOAHHIA.
[Teproa manbsix cBOOOHBIX
KOJIeOaHUH MaTEMaTHIECKOTO
MasTHHKA. [lepro cBOOOIHBIX
KoJ1e0aHui NpyKUHHOTO
MasTHHKA

3aryxaromue KoneOaHusl.

https://m.edsoo.ru/IRUHIPMT1

https://m.edsoo.ru/BUSUSUF04

https://m.edsoo.ru/TGTJTWAUOQ




34

Brinyx1eHHBIE KOJIeOaHUSI.
Pe3onanc

ABTOKOJIEOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

36

37

Pemenune 3amaq
Ypok-koH(pepeHIus
"MexaHnyecKre KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaX"
O000111eHrE U CHCTEMATHU3ALIHS
3HAHWH 110 TeMe "MeXxaHnYecKHe
Konebanus"

https://m.edsoo.ru/ XPWCJ9CPJ

https://m.edsoo.ru/DAYGBRUY]J

https://m.edsoo.ru/SVIMHCH10

38

39

40

41

42

DNeKTpOMarHuTHBIE KOJIeOaHusI.
KonebartenbHblil KOHTYD

®opmyna Tomcona. Casi3b
aMIUIATYZbI 3apsa
KOH/JIEHCATOpa C aMIUIATY 101
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpe

3aKOH COXpaHEHUsl SHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

3aTYXElIOH_II/Ie QJICKTPOMArHUTHBIC
KoJieOaHMsI. BLIHy)KI[CHHBIC
QJICKTPOMArHMuTHBIC KoJieOaHUs

[IepemennsIit TOK. Pezucrop u
KOH/JIEHCATOD B LIETIH
IIEPEMEHHOI0 TOKA

https://m.edsoo.ru/HSB2WE8APN

https://m.edsoo.ru/RHGLVVKQS5

https://m.edsoo.ru/MMO1P2WQON

https://m.edsoo.ru/4VHII3UMW

https://m.edso0o.ru/OG6JQHTOD

43

KaTYIHKa WHAYKTHBHOCTHU B ICTIN
IMEPEMEHHOTO TOKA

https://m.edsoo.ru/6P4EK01H7




3akoH OMa J1sl SJIEKTPUUECKOM

44 https://m.edsoo.ru/P1FZDISQV
[[EMU TIEPEMEHHOTO TOKa
Mo1HOCTb IEPEeMEHHOT0 TOKA.
45 AMITHTYHOE i ACHCTEYIOMEe https://m.edsoo.ru/6PACXH152
3HAYEHUE CUJIBI TOKA U
HaNpPSHKEHUs
46 Pe3onanc B asiekTprUecKoi Lenu https://m.edsoo.rt/AYQWXESRA
47 Pemenue 3amau https://m.eds0o.ru/OCVLSMIOS
Wneanbuelif Tpancdopmatop.
48 llponssozctso, nepenatia n - https://m.edsoo.ru/F142U7UQR
noTpedieHne NEKTPUIECKON
SHEPTUHU
DKOJIOrM4eCKHe PUCKU TIpU
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 KynbTypa ncnonb3oBanus https://m.edsoo.ru/UYDMIDXZW
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU
50 Pemrenue 3amau https://m.edsoo.ru/IR54QM6F2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O0600611eHre U cucTeMaTH3amus
52 3HAHUM 110 TeME https://m.edsoo.ru/I6YYY79EQ
"DneKTpoMarHuTHbIe Kosebanus"
MexaHn4eCcKHe BOJHBI.
53 XapakTEepUCTUKNA MEXAHUYECKHUX https://m.edsoo.ru/OP6YANBXC
BOJIH
54 CBoiicTBa MEXaHMYECKUX BOJTH https://m.edsoo.ru/4SSQXKBUX
55 3ByK. XapaKTEpUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 Wndpa3Byk u yabTpa3BykK. https://m.edsoo.ru/24XDNL 1 P1




57

[IlymoBoOe€ 3arpsisHeHHE
OKpY>Karollen cpeibl

Pemrenue 3amau

https://m.edsoo.ru/SWQOQHEYAJ

58

59

60

61

ONEeKTPOMarHUTHHIE BOJIHBI.
N3nydeHue 351eKTpOMarHuTHBIX
BOJIH

DHeprus 3MeKTPOMarHUTHBIX
Boira. CBoiicTBa
3HeKTpOMaFHI/ITHI>IX BOJIH

[IIkana 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 31eKTpOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paIKOCBS3U U
TeneBusieHus. Panuonokarusi.
DNEeKTpPOMarHuTHOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6VS

https://m.edsoo.ru/RZSBKEKVL

https://m.edsoo.ru/7KCCHOBNS

62

KonTponbHas pabota no teme
"Konebanus u BOIHBI"

https://m.edsoo.ru/NJT16HVEI

63

64

65

CaerT. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

Pemenue 3aga4d Ha IMPUMCHCHUC
3aKOHa HpﬂMOHHHCﬁHOF (8}
pacnpoCTpaHCHUs CBECTA

Otpaxenue cBera. [lnockoe
3epkaino. Cepuueckoe 3epkano

https://m.edsoo.ru/KSRDTMZWV

https://m.edsoo.ru/3H2YL4R41

https://m.edsoo.ru/TIX9ZBOSG

66

[Ipenomnenue cpera.
AOCOIIOTHBIN 1 OTHOCUTEIIHHBIHN
MOKa3aTelib MPEeJIOMIICHHS.

https://m.edsoo.ru/LNCHJ3MOR




ITosiHOE BHYTpEHHEE OTPAXKCHHUE.
IIpenenbHbIi yro MoaIHOro
BHYTPEHHETO OTPaKECHUA

Pemenne 3a1a4 Ha IPUMEHCHUC

67 3aKOHOB OTPAXEHUS U https://m.edsoo.ru/C4D3UDGG4
MIPEJIOMJICHUS CBETA
Xon nydeit B npusMe. lucniepeust

68 cBeTa. CIIOXKHBIN cocTaB 6€10ro https://m.edsoo.ru/HYZWS631.2
cBera. LiBer
JInH3bl. @OKYCHOE pacCTOsIHUE U

69 https://m.edsoo.ru/SXWYEXTXM
ONTUYECKAs CUJIA JIUH3BI
[TocTpoenue n3odpaxxeHuii B

70 JIMH3aX U UX CHCTeMaXx. https://m.edsoo.ru/6SRTDG4V7
VYBenu4ueHue JTuH3bI
Pemenue 3anau Ha noctpoeHue

71 1300pakeHU, TOTy4aeMBbIX C https://m.edsoo.ru/YAGCQPWZX
ITOMOLIBIO JIMH3

72 ['ma3 kak ontuyeckasi cucteMa https://m.edsoo.ru/OVMKI19EZ
Pewmenune 3anau. IIpenenst

73 IIPUMEHNMOCTH T€OMETPUUECKOMN https://m.edsoo.ru/OENIDYBRZ
OTITUKU
CKopoCTh CBETA U METO/BI €€

74 https://m.edsoo.rut/UCGBDSEVT
U3MEpEHHUs

75 Hucnepcus cera https://m.edsoo.ru/1 VIJZOF05

76 WuTepdepenius creta https://m.edsoo.ru/ZQB6756KE
KorepeHTHbBIE HICTOUHUKH.

77 YcnoBus HaOMOIeHUS https://m.edsoo.ru/HIXX3PSWN

MaKCUMyYMOB U MUHUMYMOB
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Pemrenue 3amau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTepPepeHIun https://m.edsoo.ru/1IISQL6DM

80 Judpakuus cBeTa https://m.edsoo.ru/KPOD2N63D
JudpakuronHas pemeTka.

81 VciioBue HaOMIOAEHNS TJIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCUMYMOB

82 Pemienue 3amau https://m.edsoo.1u/LI6LZ3AWE
[TonepedHOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.rut/ TWKJKW3NH
[Tonspusanus cBeta

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBbI€ ABJICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O0001IeHrE U cUCTEMAaTU3 AU

86 Hul " " B https://m.edsoo.ru/ZQ1JZ7TMYC
3HaHuii mo reMe "OnTuka
KonTponbhas pabota no teme

87 https://m.edsoo.:u/WNMVMI1ARQU
«OnrTuka
['paHuIBl TPUMEHUMOCTH
KJIACCHYECKOI MEXaHUKH.

88 https://m.edsoo.ru/GT085PL4Q
3aKOHBI JIEKTPOIUHAMUKHU U
MIPUHIIAIT OTHOCUTEIIEHOCTH
IlocTynatel cienuaabHOU TEOPUU

89 Y H p https://m.eds00.ru/S5VLSW7WK
OTHOCUTEIBHOCTH
[IpocTpaHCTBEHHO-BpEMEHHOM
untepsai. [IpeobpazoBanus
JlopeHna. YcioBue

90 PeHI https://m.edsoo.ru/7ZFTXIX84
npUIUHHOCTU. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAICHUE JITHHBI

91 OHeprus U UMITYJIbC https://m.edsoo.ru/GPUPD6117




peHﬂTI/IBI/ICTCKOﬁ qaCTUILIbI

CBs13b Macchl € 3HEpruen u

92 HMITYJIbCOM PEISTUBUCTCKOU https://m.edsoo.ru/UOCTGTEMG
YaCTHIIbI. DHEPTHUS MTOKOS
PaBHOBEcHOE TENI0BOE
93 https://m.edsoo.1u/YWVZA9QOH
W3IIy4eHUE
94 3akoH cMemennsa Buaa https://m.edsoo.ru/R1JD6DWAM
T'unoresza M. Ilmanka o xBaHTax.
95 https://m.eds00.1u/RW82CYU89
DoTOHBI
96 DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/14SLLOJ97
®oroaddext. OnbiThl A. T
97 CroneroBa. 3aKOHEI https://m.edsoo.ru/NM4VEIDIM
dhoTodrddekra
VYpaBHeHue DHIITEHA 715
98 ¢doroapdexra. "Kpacnas https://m.eds00.ru/DOQY SU4GM
rpanuna” gotordpdexra
aBienue cseta. OnbiTe! 11. H.
99 A https://m.edsoo.ru/1746VP412
JleOeneBa
100 BoiHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/UMEW9AOCE
Bonnsl e bpoins. [[nuHa BoIHBI
e bpoiinst u pazMepnl 001acTH
101 A bp p P . https://m.edsoo.ru/MVA3A30ZQ
JIOKAJIA3AIMH JBUKYIICHCS
YaCTUL[BI
KopnyckynapHo-BOIHOBOII
102 PHyCKYIp https://m.edsoo.ru/2XMBTMSAQ
Tyalii3M
ndpakus 2JIEKTPOHOB Ha
103 Jupascu p https://m.edsoo.ru/XH242PNOK
KpHcCTaJax
104 Crenuduka n3mMepeHuit B https://m.edsoo.ru/BMLQCWU6S
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Mukpomupe. COOTHOIIEHUS
HEOIPEIETEHHOCTEN
Ieiizenbepra

Pemenue rpaduueckux 3agau

https://m.edsoo.ru/D20O7BTWDJ

106

107

108

109

Pemenne pacu€rHbIX 3a1a4
KontponbHas pabora no remMam:
"OcnoBrl CTO",
"KopnyckynsipHO-BOJIHOBOMN
nyanuzm"

OnBITHI 10 UCCIIEOBAHUIO
cTpoeHus aroma. [Inanerapnas
MoJienb atoma Pesepdopaa

[TocTtynater bopa

https://m.edsoo.ru/ZUBH25VIJV

https://m.edsoo.ru/U4HQ8CZ90

https://m.edsoo0.ru/SMMRTGFK 1

https://m.edsoo.ru/SWVS5SUNS8J

110

111

Bunel ctiektpoB. CriekTp
YPOBHEM 3HEPrUu aToMa
BOZOpOJA

CrioHTaHHOE U BBIHYKIEHHOE
U3JIy4CHHUE CBETA

https://m.edsoo0.ru/T6T3FTQ6Y

https://m.edsoo.ru/WJ9SLAOQP

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

114

Hyxnonnas monens sapa
I'eiizenbepra-MBanenko. 3apsia u
MaccoBO€ YKo sapa. M30Tomsl.
PannoaktuBHOCTH

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO
n3iydyeHus. Biausxue
PaauOAKTUBHOCTH HA KUBBIE
opranu3msl. [lozumerpust

https://m.edsoo.ru/JIGIMALCVV

https://m.edsoo.ru/8QM2PG4J1




115

OHeprust CBA3M HyKJIOHOB B siJIpe.
Snepubie cunbl. Jledekt maccol
anpa. SlnepHsie peakuuu.
Snepubie peakropsl. [Ipodaembr
YIIPaBISIEMOr0 TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKUE
aCIIeKThbl pa3BUTHS AEPHON
SHEpPreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

117

118

Merto/bl perucTpaiuu u
HCCIICIOBAHUS JIEMEHTAPHBIX
yactul. OyHgameHTanbHble
B3aUMOJIeUCTBUSI. bapuoHsl,
ME30HBI U JICIITOHEI.
[IpencraBnenue o CrangapTHOM
Moaenu. KBapk-ritooHHas
MOJICJIb aJIPOHOB

dusuka 3a npeaenaMu

CranpaptHoil monenu. Témuas

Marepus ¥ TEMHas YHEPIusl. 1
EnuncTBO DM3MvecKoit KapTHHBI
MHpaA

Dtanbl pa3BUTHS ACTPOHOMHUH.
3HaYeHHE aCTPOHOMUU

https://m.edsoo.ru/1EJHULHDS

https://m.edsoo.ru/AGIWSWE4Z

https://m.edsoo.ru/KG802NROU

119

[TpruMeHUMOCTH 3aKOHOB (PU3UKU
U1 00BSCHEHUS IPUPO/IBI

KOCMHYECKUX 00BEKTOB. MeTo/1bI
aCTPOHOMMYECKHX HCCIIeI0BaHUN

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbBIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,

https://m.edsoo.ru/KOWWMA4JIE
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BHeaTMoc(epHasi aCTPOHOMHUS

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, UX
BHJIMMOE JBYDKEHUE

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cucrema. CoJHIIE.
ConHeyHast aAKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, UX OCHOBHBIE
XapakTEepUCTUKHU. [luarpamma
"creKTpaJibHbIH Ki1acc —
CBETUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

125

126

127

3Be3 bl TIIaBHOM
I10CJIEI0BATENBHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE NPEACTABIIEHUS O
IIPOUCXO0XKACHUH U DBOJIOLIUU
CoHma u 3BE31. DTalbsl )KU3HU
3BE3]

Muneunsiii Ilyte — Hamma
lNanaktuka. THUIbI ranakTUK.
UYEpHble AbIPEI B sipax rajJakTUK

Bcenennas. Paciumpenne
Bceenennoii. 3akon Xab606a.
Teopus bosbioro B3pbiBa.
PennkroBoe uznyuenue

https://m.edsoo.ru/IF3TMPIO1

https://m.edsoo0.ru/Y3IMJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHast CTpyKTypa
Bcenennoii. Meraraiaktuka

https://m.edsoo.ru/XTCIKQGX4




129

130

Hepewménnsie mpobiembl
aCTPOHOMUU

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanue MarHUTHOT'O
I1OJIST TOCTOSIHHBIX MarHUTOB"
nind "UccienoBanye CBOUCTB
(dbeppomMarHeTUKoB" UIu
"UccnenoBanue JEeHCTBHS
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

https://m.edsoo.ru/WCAIUBA2Q

https://m.edsoo.ru/OJIEYJBSH

131

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue cuiibl Amriepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI

Amriepa oT cuiibl ToKa" WK 1
"OnpeneneHne MarHUTHOU

MHIYKIIMA Ha OCHOBE U3MEPEHUS

cuibl Ammnepa”

https://m.edsoo.ru/S67ERZSQT

132

@u3NYECKU NIPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
ANEKTPOMAarHUTHOM MHIAYKIMH" 1
iy "OnpeneneHne HHAYKIUU

BHXPEBOI'0 MarHUTHOTO NoJisA"

https://m.edsoo.ru/6041UIS0D

133

@u3NYECKUil IPAKTUKYM IO TEME
"UccnenoBanue ABJICHUS
camounaykiun" wim "Coopka 1
MOJIETH JIEKTPOMAarHUTHOTO
reseparopa”

https://m.edsoo.ru/ENW63917S

134

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue nepuoia cCBOOOAHBIX

https://m.edsoo.ru/GAXGU69KA




135

Kose0aHui HUTSHOTO U
MIPYXUHHOTO MasiTHUKOB"
DU3NYECKUI TPAKTUKYM I10 TEME

"[IpeoOpazoBaHue YHEPTUHU B 1
NPY>KUHHOM MasiTHUKE"

https://m.edsoo.ru/SI3HWUJFI

136

137

138

139

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa yepe3 Mocie10BaTeIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyUIKy ¥ pe3ucTop" Win
"UccnenoBanue pabOThI
HCTOYHUKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

du3nuecKuil MPakTUKYM 110 TeEMe
"N3y4yeHue napaMmeTpoB 1
3BYKOBOM BOJIHBI"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune nokaszareis
IIPEIOMJIEHUS CTEKIA" WK
"TTonyuenue n3o00pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JUH3bI"

Pu3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH

(hOKYCHOTO PacCTOSTHUS OT

BelecTBa (Ha MpUMepe KUTKUX 1
muH3)" i "U3mepenue

(hOKYCHOTO PaCCTOSTHHS

paccerBaronIuX JUH3"

https://m.edsoo.ru/LNOY8MGT9

https://m.edsoo.ru/7TER2Y2WQ

https://m.edsoo.ru/PSFIZF82U

https://m.edso0o.ru/Q0Q2UZ8N9




140

141

DU3NYECKUN TPAKTUKYM 10 TEME
"Habmonenue nudpakuuu,
UHTEP(PEPEHITNHN U MOJISIPU3ALUN
cBeTa"

DU3NYECKUN TPAKTUKYM I10 TEME
"OnpenesieHue UMITYJIbCA U
SHEPTUU PEIATUBUCTCKUX YACTHUIL
(o ¢oTorpadusm TpeKos
3apsOKEHHBIX YaCTHUIL B
MarHuTHOM ToJe)"

https://m.edsoo.ru/RIEYWY7CM

https://m.edsoo.ru/OTLRWY3PW

142

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue nocrosiHHou [lnanka
Ha OCHOBE HCCIIE0BAHUS
dotordpdexra" wim
"HccnemoBaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOHUO OT
HanpspkeHns"

https://m.edsoo.ru/Y34AXQNLN

143

@u3NYECKU NIPAKTUKYM II0 TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

https://m.edsoo.ru/SPYJEZYBO

144

@u3NYECKUil NPAKTUKYM IO TEME
"UccnenoBanue paliOaKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
nosumerpa" ninm "U3ydyenue
MOTJIOIIEHUS OeTa-4acTuIy
ATIOMUHUEM"

https://m.edsoo.ru/C3HISS5E4

145

@u3HYECKUil IPAKTUKYM IO TEME

https://m.edsoo.ru/PR4K00VZY
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147

148

"Habaronenus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN IS ONIPEAECIIEHUS
II0JI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro
MOJIyLIapusi U sipKue 3BE3bI" WU
"Hab6mtonenus B Teneckorn JIyHbl,
IJIaHeT, TYMaHHOCTE! U
3BE3IHBIX CKOILICHUI"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHu#. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYCCKOM, COIHMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
yejaoBeKa

O06o0011eHne U cucTeMaTU3alus
3HaHuil. Pone 1 MecTo Gu3uKu 1
ACTPOHOMUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

O06o011eHne U cucTeMaTu3aIus
3HaHuil. Pone pusnueckoit
TeopuH B (HOPMUPOBAHUU
MIpe/ICTaBICHUI 0 PU3nYecKon
KapTUHE MHUpa, MECTO
¢bu3nuecKoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HaYYHBIX

https://m.edsoo.ru/XABKPSEJ3

https://m.edsoo.ru/G145HQT3W

https://m.edsoo.ru/AOX66XKGX
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MIPEACTABJICHUI O IPUPOJIC
O00011IeHIE U CUCTEMATHU3ALIS
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

150

151

152

O00011IeHIE U CUCTEMATHU3ALIIS
3ganui mo reme "Kunemartuka"

O0001IeHrEe U cUCTEMaTU3aLUs
3HaHu# 1Mo teme "Jlunamuka"
O000111eHIE U CUCTEMATHU3ALIS

3gaHui mo treMe "CraTuka
TBepAoro Tema"

https://m.edsoo.ru/EOD18QXGW

https://m.edsoo.ru/VTQF4UOXU

https://m.edsoo.ru/ASCPSEJHX

153

O000111eH1E U CUCTEMATHU3ALIMS
3HAHUHU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

155

156

157

O00011IeHIE U CUCTEMATU3AIUS
3Hanui 1mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH T10 TeME
"TepmoauHamuka. TeraoBbie
MaIIvHb"

O0o001IeHNE U CHCTEMATH3ALIHS
3HaHUU 10 TeMe "ArperaTHble
CcOCTOSIHUS BemecTBa. Da30BEIC
nepexoanr”

O0o001IeHNEe U CHCTEMATH3aLIHS

3HaHUM MO TeMe "DIeKTpUYEcKoe
none"

https://m.edsoo.ru/JRCSWNXDH

https://m.edsoo.ru/10P456WOS8

https://m.edsoo.ru/VOTG69RUR

https://m.edsoo.ru/76P5SKZV5A
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159

160

O0001IeHrEe U cCUCTEMAaTU3 AU
3HaHu# 110 Teme "lIlocTosSHHbBIN
AJEKTpUYECKUI TOK"

O0001IeHe B CUCTEMATH3 AL
3HaHui 1Mo TeMe "Toku B
pa3IM4HbIX cpenax”
O0o0011IeHNE U CHCTEMATHU3ALIHS
3HaHW# 110 TeMe "MarauTHoe
nose"

https://m.edsoo.ru/86VR2HMR]J

https://m.edsoo.ru/ESIK18H3F

https://m.edsoo.ru/30X0OJJYUH

161

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI IO TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

https://m.edsoo.ru/LUNKZILUR7

162

163

164

165

PesepBHeIil ypok. O000IICHHE 1
cUucTeMaTU3alus 3HaHUH 110 TEME
"Mexannueckue koneoanus"

PesepBHrlit ypok. O600111eHNE U
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"JJIeKTpOMarHuTHHIE KosieOanus"

PesepBHelit ypok. O600111eHNE 1
CHCTeMaTH3aIus 3HaHUH 110 TeMe
"MexaHHWYeCKHE U
3J€KTPOMAarHUTHHIE BOJIHBI"

PeseprubIil ypok. O60061eHIE 1

CUCTEMATHU3AIU 3HAHUN 10 TEME
"Onruka"

https://m.edsoo.ru/3FO7TMLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WILMATIT6

166

PeseprubIil ypok. O60061eHIE 1
cCUucreMarul3anuda 3HAHUH 10 TEME
"OcnoBsl CTO"

https://m.edsoo.ru/NB6V3ZB8&1
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168

169

170

PeszepBHbIil ypok. O60011IeHIE 1
CUCTEeMAaTH3aIMsI 3HAaHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

PesepBubIil ypok. O6001eHIE 1
CUCTEeMaTH3alus 3HaHHUH 110 TeMe
"®u3uka aroma"

PesepBHrliit ypok. O60011eHNE 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"®du3nuka aTOMHOTO si7Ipa U
3JIEMEHTAPHBIX YACTHUIL"

PesepBHeIil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"DnemeHTHI acTpodu3uKu"

https://m.edsoo.ru/3G6FI3FFN

https://m.edsoo.ru/HGF8GQ8AS

https://m.edsoo.ru/3RSUU1P8G

https://m.eds00.ru/GQDTDSIRQ

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
MpOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpPaHUIBl MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIECNICH:
MaTepHaibHas TOUKa, MHePIHaIbHas CUCTEMa OTCUETa, aOCOIOTHO TBEPIOE
TEJIO, UICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKUM 3apsi — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

PacrnioznaBath pu3udeckue sBiIeHUs (MIPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB ~MEXaHWKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJMHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBM)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABUKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; AudQy3us, OpOoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KUJKOCTEH U TBEPABIX Tel, U3MEHEHUuEe 00bEMa Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLus, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30Ipoleccax; dJIEKTpU3alus Ted,
B3aWMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIMKEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYMHBI:
KOOPAMHATA, YTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETWYEeCKas DSHEprus, IOTCHUUAIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHW4YecKass MOUIHOCTb; TIpU  OINKUCAHUU
MPaBWIBHO TPAaKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003HAaYeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLINE JIAHHYIO
(bU3MYECcKyI0 BETUUUHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCIOJIB3YS (PM3HUECKHUE BEJMUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYII,
CpeIHEeKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHeprusi, pabora rasa, KOd(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIUIOBOTO JABHUraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYCCKUC CBOMCTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJIEKTPUYECKOE TI0Jie, HANPSHKEHHOCTh TOJIA,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMANIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYeCKU CMBICI HCTIONIb3yEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHULIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BETUUMHAMU

aHAM3UPOBATh (PU3UYECKHE TPOLECCH U SBICHUS, HCIIONB3Ys (PU3UUYECKHe
3aKOHbl M TPUHIMUIIBI: 3aKOH BceMupHoro tsrotenus, I, II u Il 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpaHEHHS
UMITyJIbCA, MPUHLUI  CYNEPHO3UIMH CHJI, TPUHIUI PABHOIPABHS
WHEPLUATBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHUS BEIIECTBA, IAa30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUYECKOU
SHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
NEpBBIA 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TPUHUMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
MponecCoOB C UCIOJB30BAHUEM NIPAMBIX U KOCBCHHBIX HBMCPCHI/Iﬁ; IIpHU 5TOM
dbopmynupoBath npodiemy (3a7ady) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyI0BaHUS, TIPOBOJUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsMbIE U KOCBEHHBbIE M3MEpPEHHs (PU3NYECKUX BEIUYUH;
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXJy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pPE3yibTaThl  MOJYYEHHOW  3aBUCHMOCTHU
(GU3NMYECKUX BEIUYHH B BHJE TAaOMUIl U TpaduKOB, N€JIaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

CobmoiaTe mpaBmiia 6€30MacHOrO TpyAa NPy MPOBEIEHUN UCCIETOBAaHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3a/laHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITB; HA OCHOBE aHAllu3a yCIOBHS
3aJjaui BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelieHHs, MPOBOAUTH pPacuéThl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemiate Kau4C€CTBCHHBIC 3agaduu: BBICTpAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC




3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUECKUE SIBICHUS

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIIpETAllMM U TPEACTABICHUS y4YyeOHOM U HAy4yHO-TONYJSpPHOU
uHpOpMaLMK, TONYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTY4aEMyIO HH(POPMAIHUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (DU3KMKE B MOBCEIHEBHOW KH3HU
s obOecrieueHrss 0€301ACHOCTH TIPU  OOpalleHHH C MpuOOpaMH |
TEXHUYECKHUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3JI0POBbSI M COOJIIOJICHUS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGorate B rpymme C BBIIOJHCHUEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAMOHATIBHO PACHPEACIATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIbI B pEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yabTara

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIA
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIBl MPUMEHEHUS H3YUYEHHBIX (QU3UUYECKUX MOJEIIEH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeJIb aTOMHOTO s/ipa MpH PeUIeHUH (PU3NUYECKHUX 3a]a4

11.3

Pacnio3naBath (puznueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTpUYCCKAs
POBOJUMOCTh, TEIJIOBOE, CBETOBOC, XMMHYECKOE, MArHUTHOE EHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAsI WHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBWXKYINHUICS 3apsn,
AIIEKTPOMArHUTHBIC KoneOaHus " BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEeHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHe, WHTepdepeHIus,
nudpakiys U MOJSApU3aIMs CBETA, AUCHEPCHs CBeTa, (POTOAIEKTPHUESCKHIA
s dekt (porodddexT), cBeTOBOE aBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPO/a,  ©CTECTBEHHAas W HMCKYCCTBEHHAs




pPaarnOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAUMOCTh pAa3JIMYHBIX CpeA) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pu3nuecKkue
BEJIMYUHBI: YIEKTPUUYECCKUN 3apsil, CUila TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJC, pabora
TOKa, MHIAYKIUS MarHUTHOro nois, cuiaa Awmmepa, cwia JlopeHua,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
IEepUOJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKa B IpoOllecCe TapMOHHUYECKMX 3JEKTPOMArHUTHBIX KoseOaHuH,
(GoKycHOE pacCcTOSIHUE | ONTHYECKas Cujla JIMH3BL, TMPH OMHCAHUH
NpPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJNB3YEMBIX BEJIMYHMH, UX
0003HAUEHHsI W EIUHHIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IOoJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (POpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HAaUeHHE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (pU3MUECKue
3aKOHBl M NPUHLUIBL: 3akoH OMa, 3aKOHBI MOCJIEIO0BAaTEIbHOTO U
HapajyIeJIbHOTO COEAVHEHUs IPOBOJHUKOB, 3akoH Jlxxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, yPaBHEHUE
OnHiTeiiHa 111 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTyNaTel bopa, 3aKkOH pagnOaKTHBHOIO
pacraza; mpu 3TOM pas3InyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKOe  BbIpaXXEHHWE M ycjoBHsl  (TpaHMIbl,  oO1acTH)
PUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJsA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaeMOE IUIOCKHM 3EpKaJoM,
TOHKOM JTUH30U

11.9

BrimonaaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponeCcCOB C UCITIOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBath IpodieMy (3a1ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUS, MPOBOJUTEH OIBIT
1 (GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiecTBiITh NMpsiIMblE M KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
NPSAMBIX U3MEPEHUH; IMpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 PE3yJIbTaTaM UCCIIEIOBaHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/Aa P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1ab0opaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHble 3aaud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCIIOBUS
3a/1a4u BHIOMpaTh (PU3UUYECKYIO MOJCIIb, BBIICIATh (PU3MUECKUE BEITUYMHBI
U (QopMyIBl, HEOOXOAWMBIC JUIsi €€ pEelmIeHHsS, MPOBOAUTH Pacu€Thl U
OIICHUBATH PEATLHOCTH IMOJIYICHHOTO 3HAYCHHSI (PHU3UIECKON BEITHUHNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)K,HCHPlﬁ C Ol'[OpOI71 Ha H3Y4YCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud ¥ MpeJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOMYJISIPHOMN
uHpOpMaLlMY, MOJYYEHHOM U3 pa3jIMyHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJIU3UPOBATh M0JIy4yaeMyl0 HH()OpMaLUIo

OOBSICHATh MPUHLUUIBI JEHCTBUS MAIMH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOUTE PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust 0Oe30macHOCTM TNpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM JKOJIOTHYECKOT'0 MIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIIMOJHEHHUEM pA3TUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYNIIBI, PAIMOHATBHO PACIIPEACTATh 00S3aHHOCTU H
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyallHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TpOOIeMBbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle MeTonbl
11 IIO3HAHMSI OKpYXkKarowero Mupa. Poss sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCIepuMeHT B (pu3uke

MopenupoBanue duznyecKux SIBIICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TEOpUU. ['paHMLIBI TPUMEHUMOCTH

1.2 ¢u3nyeckux 3akoHOB. [IpMHIMII COOTBETCTBHSL.
Ponre u Mecro ¢Qusuku B (popMupoBaHUU
COBPEMEHHOM  Hay4yHOH  KapTMHBI  MHUpa, B
HPAaKTUYECKOH 1eATEIbHOCTH JIF0eH

MEXAHUKA

KMHEMATHUKA

MexaHU4Ueckoe  JBHIKEHHE. OTHOCHTENBLHOCTD
2.1.1 MexaHuueckoro gaBmkeHus. Cucrema otcuéra.
Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisi  CKOPOCTb,
212 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMBI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPIMOIMHEHHOE
513 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPJIHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIIECHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoe nagieHre. Y cKopeHue cBoOOOIHOTO
o nageHus

KpuBonuneiinoe JIBHYKEHUE. PaBrOoMepHOE
215 JBUKCHHE MaTCPUAIIBHOM TOYKU II0 OKPYKHOCTH.
o YrioBast CKOpOCTb, JUHENHAs CKOPOCTh. Ilepuon u

qactoTa. LIeHTpocTpeMuTenbHOe YCKOpEeHUE

216 Texuuueckue YCTPOﬁCTBaI CIINAOMCTpP, ABUKCHUC
o CHapsA 0B, HCTIHBIC U pCMCHHBIC IIEPpCAadn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLICHHSI MEXIY




2.2

2.3

MyTSMH, IIPOVICHHBIMHU TEJIOM 3a
HOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaIbHOM
CKOPOCTBIO, PaBHON Hymro. V3ydeHue IBHIKCHUS
HapuKa B BSI3KOW XHIKOCTU. M3yueHne ABMKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

222

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepiuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMI cyneprno3uivy Cuil

223

Bropoii 3akoH HproTOHA 11711 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucreme otrcuéra (MCO). Tperuit
3akoH HproToHa [U1 MaTepHaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cwia TpeHHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS IPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamlaTeIbHOE  JIBHIKCHUE
a0COI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILCHUS.
[I;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nCoO

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJIBKUX CHil. MccienoBaHue 3aBUCUMOCTH CHII
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NpYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VMccrnenoBanue yClIoBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIybC Cuibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaneHust umiyiasca B MCO. PeaktuBHOE
JIBUKEHHE

PabGora cunel




234

MOoOIIHOCTD CUIBI

235

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOU dHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrus
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas SHEPrUs Teja BOJMU3M MTOBEPXHOCTH
Seman

IloTennmanbHbIe 1 HEMOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HCIMOTCHIUMAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpaHCHUA MEXaHUYeCKOM OHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBH)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Ten mpu Heymnpyrom ynape. MccienoBanue cBS3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Tela

3 MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUMXKEHUE.
Juddyzus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
4acTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [lkana remneparyp Llenscus
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJECAIBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOIO  JIBHIKEHUS
yactul rasa. [llxana remneparyp Kenbuna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




n30Xxo0pa, u3odapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TepMOMETpP, OapoMeTp

[IpakTrueckue paboTel. M3MepeHue Maccsl BO3ayXxa
B KJacCHOW KoMmHare. MccnenoBanue 3aBUCMMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cHUcCTEMA. Bnaytpennss
SHEPIUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO HEabHOTO rasa

323

33791831 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, HW3JIy4YyeHHue. TertoéMKOCTh  Tena.
VnaenpHasd  TEIIOEMKOCTb  BemiecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbii  3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckas nuHTEpIIpEeTaIys pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHBI. [TpunHIUTIBL JIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moie3Horo
nevictus (nanee — KI1/1) termoBoit Mamunubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpHUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETHKH

TexHUuecKnue yCTpoiCTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIWIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHU A BEILIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

332

Hap006pasoBaHI/Ie N KOHACHCAlMA. I/IcnapeHHe )51
KUIEHuEe. YIenbHas TeIlioTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPhI KUIICHUSA OT AABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceliennslii nap

3.33

334

TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOWCTB KpUCTauIoB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauii3anus. VYaenpHas TEIJIOTa




riaBnenus. Cyomumanus

3.3.5 VYpaBHeHuUE TEIJIOBOTO OaaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUU MOTYUCHHS
o COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 IIpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aK0OH COXpaHEHUs AMEKTPUIECKOTro 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DIIeKTpUUECKOe ToJie. HamnpspxkénnocTts
4.1.5 aneKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
JluHuy HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabota CUII AIEKTPOCTATUYECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUIECKOM nore. Jusnexktpudeckas
MIPOHUIIAEMOCTD
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEpPrusl 3apsyKEHHOTO
KOH/JIEHCAaTOpa
TexHuueckue YCTpOMCTBA: AJIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTaTUUECKAs 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aNeKTpudecKoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTostHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma ju1s ydacTka nenu
493 DIIeKTpUUECKOE CONIPOTHUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, NapalIeNIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PabGoTta snexrpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0O TOKa

4.2.7

anekTponBkymas cwia (manmee — OJC) wu
BHYTPEHHEE COIPOTUBIIEHUE HCTOYHUKA TOKA.
3aKoH Oma g IIOJIHOM (3aMKHYTOI)
anieKTprueckoi renu. KopoTkoe 3amMbpIkaHue

4.2.8

429

4.2.10

DJIEKTPOHHAs MPOBOJUMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS  METaUIOB  OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh
OnekTpuyeckuii TOk B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs
MIPOBOJIUMOCTh TOJIYIPOBOJHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIIEKTPOTUTHIECKAS JUCCOLHAIINS. DJIECKTPOIIN3

DJieKTpudecKkuil TOK B Tra3ax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTENIbHBIA  pa3psan. Pasnuunble THIbI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEBATEIIbHbIE
npudopBHl, AJIEKTPOOCBETUTENBHbIE npudopsI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOJTHUKOBBIM JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTNPOTUBIICHUS. HaOnronenue
AIIEKTPOJIN3A

11 KJIACC

Kon
pasaena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMeHThbI COIEP:KAHUS

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIWA

4.3.1

IlocrossHHEIE MAarduThl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuToOB

MaruutHoe noje. BekTop MarHUTHOW HMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM MarHUTHOU

4.32 uHayKnud. KapTrHa JTMHui MAarHUTHOW MHIYKIIAN
I10JIs1 IOCTOSIHHBIX MarHUTOB
MarunutHoe moJie mpoBOJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MNPSIMOTO TMPOBOJHUKA U
433 3aMKHYTOT'O0 KOJIbLIEBOIO IPOBOJHHUKA, KaTYHIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
IIPOBOJAHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenua, e€ Moaylnb | HampaBlICHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHIbl B OJHOPOJIHOM
MarHuTHOM noJje. Paborta cunbl Jlopenia
4.3.6 SIBneHue 31eKTPOMAarHUTHON MHTYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4338 OJC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOM
e uaayknuu Papajest
Buxpeoe snexrpuueckoe none. 3C uHayKIINHN B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. D/C
o CaMOMHYKIIUU
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYHIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUueCcKue ycTpolCTBa: MOCTOSHHBIE MarHUTHI,
4.3.14 AJIEKTPOMATHUTHI, IEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHIl, MHAYKIIMOHHAS TeYb
[TpakTuyeckue paboThl. M3ydeHne MarHuTHOTO
IoJIsL KaTyIlIKu ¢ TokoM. MccnenoBanue nelcTBus
4.3.15 IIOCTOSIHHOT'O MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  SBICHUS  AJIEKTPOMArHUTHOM
WUHIYKIUH

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
Koneb6arenbHas cucrema. CBoOOIHBIE KOIEOaHMUS.
51 5.1.1 ['apmonmnueckue konebanus. Ilepuon, wacrora,
' amMIuInTya U dasza KoyeOaHuin
5.1.2 IIpy>xuHHBINA MagTHUK. MaTeMaTU4EeCKUN MassTHUK
5.13 VYpaBHeHue TapMOHHYECKUX Kosie0aHuil.




5.2

Kunemarnueckoen JUHaAMHUYCCKOC OIIMCaHHuEC
K0J1e0aTeIbHOIO JABUXKCHU A

IIpeBpamienue dSHepruv Ipd TaPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-1.4 HCXOJHOM BEJIMYMHBI ¢ aMIUTUTYAaMH KOJIcOaHMi
€€ CKOPOCTU U YCKOPECHMS
KonebaTenpHbIit KOHTYP. CBoOoanbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIBHOM
5.1.5 KoJIe0aTenbHOM  KOHTYype. AHAJIOTHS — MEXIY
MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCATBHOM
o KOJIcOATETBHOM KOHTYpPE
Beinyx1eHHbIE MeXaHUYeCKHe KoJsie0aHus.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHMs.
518 Ilepemennsblii Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
o TOK.
51.9 MoIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE U
o JeHCTBYIONIEE 3HAYEHHUE CUIIBI TOKA U HAMIPSKECHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
notpelieHue IIEKTPUYECKON SHEPIUu.
5.1.10 OKOJIOTMYECKHE  PUCKM  IIPU  MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynesTypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KHU3HU
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUI 3BOHOK, IMHUM dJIEKTpOINepead
[TpakTyeckue paboTHI. Hccnenosanue
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

HccrnenoBanue nEepeMEHHOr0 TOKa B LENHU U3
MOCJIEA0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIK{ U PE3UCTOpA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnuveckue BOJTHBI, yCIIOBUS

501 pacrpoCTpaHEeHHS. [Mepuon. CkopocTb

o pacIpoCTpaHeHus W JUIMHA BOJHEL [lonepednsie u
NPOJIOJIbHBIC BOJTHBI

590 WNnuTtepdepenus u T paKIus
o MEXaHUYECKUX BOJH

523 3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicora




tToHa. TeMOp 3Byka

524

525

5.2.6

DJEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUSL H3JIy4EHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opHeHTanus
BeKTOpOB E, B U v B 271€KTpOMarHuTHON BOJIHE B
BAKyyMe

CBoJicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTpPa)KCHHE,
IIPEJIOMIICHUE, HoJIIpU3aLus, Iudpakuus,
uHTepdepeniys. CKOpPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[Ixana »aeKTpOMarHUTHBIX BOJH. [IpuMenenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATBI paxuocBs3u u TEJIEBUACHUSL.
Pannonokamnus. DJIEKTPOMarHUTHOE 3arpsi3HCHHE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

OIITUKA

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHo# cpene. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

533

5.34

[Tpenomnenue cBera. 3aKOHBI MIPEJTOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJ MMOJIHOT'O BHYTPCHHETO OTPAKCHUSA

535

5.3.6

5.3.7

5.3.8

5.39

Hucnepcus cBera. CinoxHbIN cocTaB 0€10ro cBeTa.

[Bet

CoOuparolie M pacceuBaromive JUH3bl. TOHKas
nuH3a. POKYyCHOE pacCTOSHUE M ONTHYECKas Cuia
ToHKOM JuH3bl. [locTpoeHune wu300paxkeHUil B
coOuparoImux U pacceuBarolux JuH3ax. dopmyna
TOHKOM JIMH3EI. Y BEeJIMUEHHE, JaBaeMOe JTHH30H1

Hpeﬂenm MNPUMCHUMOCTU T eOMCTpHQCCKOﬁ
OIITUKHU

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOII0AeHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.




VYcnoBue HaOMIOCHNS TTIABHBIX MaKCUMYMOB IPH
NaJCHUM  MOHOXPOMAaTHMYECKOr0  CBETa  Ha
JU(PPaKLUOHHYIO PEIETKY

5.3.10 [Tonspu3zanus ceera
TexHuueckue YCTPOMCTBA: OYKH, nyma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHasl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Ipaktnueckue pabotTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. HaOmrogenue aucnepcuu
CBeTa

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHukH. locTynaTel TEOpUN OTHOCUTENIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
’ 3ame]yIeHHe BpEMEHHU U COKpAaIllEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBs3p Maccel C DHEPrUEH H  HMIYIbCOM
6.4 CBOOOJHON YacTULbl. DHEPIUs MOKOSI CBOOOJHOM
YaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3MKA
3JIEMEHTBI KBAHTOBOM OIITUKN

@®otonbl. ®opmyna Ilnanka cBgI3u dHEpruu
7.1.1 ¢oTOHAa € €ro 4YacTOTOM. DHEpPrus U HUMIYJIbC
¢doroHa
OTtkpbITHE U UccaenoBanue Gotorpdexta. OnbIThI
A.T'. CtoneroBa. 3akoHbl (hoTOdPdeKTa

VpaBHenue OifHmTeiiHa s poToaddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeOGeneBa

7.1.5 XUMHYECKOE NeHCTBUE CBETA

Texauueckue YCTpOMCTBA: (dhoTodeMeHT,
dboTomaTuuK, COTHEUHAs OaTapesi, CBETOIUO]]

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEI0BAHUIO CTPOEHMS atoMa. [InanerapHas
MOJIEIb aTOMa

7.2.2 [Toctrynatet bopa. W3nydeHwe u MOrJIomIEHUE




(GOTOHOB TIpH TMEPEXOAe aromMa C OJHOTO YPOBHS
sHepruum Ha Jnpyroi. Buael cnektpoB. Crextp
YpOBHEH 3HEPrUM aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. BonHbl ae bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJLIaX

7.2.4

7.2.5

CrnoHTaHHOE M BBIHYKICHHOE  M3JIy4YCHHE.
YCTpoiicTBO M IPUHIIMI PaOOTHI Ja3epa

TexHuueckrne yCTpOMCTBA: CIEKTPAJIbHbIA aHAIN3
(cTIeKTpOCKoOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONpEACNCHUI0 COCTaBa  PaTUOAKTHBHOTO
usnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH HA )KUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTe TpoTOHA U HeWTpoHa. HykinoHHas
Monenb siiapa [eizenOepra — MBaHeHko. 3apsia
sapa. MaccoBoe unciio sapa. M30Tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJIEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paInoaKTUBHOTO pacrajia

DHeprusi CBSA3U HYKJIOHOB B sipe. SIIepHbIC CHITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleieHUe U CUHTE3 SAEp

Snepusiii  peaktop. TepMOsAIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON ISHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

BHCMGHTapHLIe YaCTHUIIBI. OTKpBITI/Ie MMO3UTpPOHA.
(I)yHIIaMCHTaJIBHBIe B3aUMOJCUCTBUS

7.3.9

TexHudyeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunscona, siaepHslif peakTop, arToMHas 6omba

7.3.10

[Tpaktuyeckue pabotTel. MccnenoBanue TpekoB
yacTull (110 rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gH0r0 HeOa. Co3Besnus, sipkue 3BE3NBI,
IJIaHETHBI, UX BUAUMOC IBUKCHUC




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[InaHeThI-TUraHThl U UX CHOYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Tes1a COTHEUHOU CHCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlnarpaMMa «CreKTpaabHbIN Ki1acc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBHCUMOCTL «Macca —
CBETHMOCTEY IS 3BE3] IJ1aBHOM
IOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3B&3a. CoBpeMeHHbBIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUHN
ComHua 1 3B€31. DTalbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama ['anakTtuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpenencHue 3B€31, raza
n neum. Ilonoxkxenune u nwxkenue CosHna B
INanaktuke. [1nockas u chepuyeckas MoJCUCTEMBI
INayakTuku

Tunbl ramakTuk. PaguoralakTMKh HW  KBa3apsbl.
YépHble IbIPHI B siApax ralakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zderanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojaenb
«ropsiuer BeeneHHol». PenukToBoe nsinydeHne

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0sIeMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaAHMS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBACHATH X HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapaAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOMHAMUKY, KBAaHTOBOH (DM3HWKHU I aHamW3a U OOBSICHCHHS
SIBJICHU MUKPOMHpA, MaKpOMHpa W MEraMupa, pa3inyaTh YCIOBHS
3 (rpanubl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImuMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTD
WCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI H

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYECKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aJadyd C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW ()M3MUYECKON MOMAENbI0: HA OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 W TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU HMEIONIUXCS JAHHBIX, AaHAJIU3UPOBATh peE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemate kadecTBeHHBIE 3a/a4yu, TPeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETparuu
6 3HAHUHU W3 JPYTUX NPEeIMETOB ECTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCy)KJIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUSA




Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpAs ONTUMAbHBIA CHOCOO
W3MEPEHUS] U HCIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJB30BAaHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3YSd (HU3UUECKHE TEOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOIATh MpaBuUia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B paMKax y4eOHOTrO AKCIEpUMEHTa U
y4eOHO-UCCIEIOBATEIbCKOM  JICSITEIbHOCTH  C  MCIOJb30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHaANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, A  TakkKe  Pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ HH(pOpMaIuen
(U3NYECKOTO  COACpXAHHUA C  KCIOJB30BAaHHEM  COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN34a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaiau3a u
00BsACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKOM CpeAe; JABUIKECHHS

HEOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JJieMe
MBI HTA

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHUKA
KMHEMATHKA

Mexanudeckoe JABHIKCHHC. OTHOCUTENIFHOCTh MEXaHUUECKOI'O

nBxenusa. Cucrema oTcuéra

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

HepeMellleHIle: )O/
N7 =7 (1)) ~7(1y) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

CkopocTh MaTepuaIbHONU TOUKHU:

_—y

— @l =
=7'=(v,.u,.u.).

Ax . ' .
v.o=— =X,. @HAJOTIYHO v, =y, U.=Z,.
=0

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -

Beluncrnenue nepeMeleHys U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEIHOM JABM)KEHUHU BJIOJIb OCH X T10 TpapuKy

3aBUCUMOCTH Vx(t)




- _ AD ~,
YCKDPEHIIE-‘ MaTepHAMBHOI TOYKIL: a = &—L [ﬂ
T lar—o

a. =

Au . :
,=—| =(v,),". amamormHO a, =(v, )", a.=(v.)".
A, ' : e T

PaBHOMEpHOE IPAMOJIIMHEWMHOE JBUKEHHUE:

x(t) = xg + Voxt

1.1.5
U (t) — vo, = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a. = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - _H.T ["Ll '11]
v +U
T
HPII OBILKEHINI B OTHOM HANIPABJICHII IIVIE S = >
CBoOoaHoe majieHue. Y cKopeHrue CBOOOHOTO TaICHHS.
Vi o Eo
1.1.7 l
Yo o
(] Xo t—-

JIBukeHue Tena, OpOIIEHHOTO MO YTIIOM 0 K TOPU30HTY:




[.‘r{f} =X, U, f=x +U,cosa-f

v.(t)=v,, +gt=v,sina— gt

=0

=—g=const

{U;- (t)=v, =v,cosa
{gx
o
=y

KpuBonuneiinoe nBuxeHue. [[BukeHne MaTepuaibHOM TOUKHU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

1.1.8 [Ipu paBHOMEPHOM JIBUKEHUU TOUYKHU 10 OKPYKHOCTHU
21 5
w=—=2mv
T
. LleHTpoCTpeMHUTENBHOE YCKOPEHHUE TOUKH:
v? 5
aye = ? = w“R
. [lomHOE yCKOpEHHE MaTEepUaIbHOU TOUYKHU
119 TBépnoe Teno. I[locTynarensHOe U BpalaTesIbHOE JBUKEHUE
TBEPAOTO TeIa
1.2 JMUHAMUKA
121 Nuepunaneubie cucteMsl orcuéra. IlepBbil 3akoH HeroTOHA.
[IpuHnun otHOCUTENBHOCTH ["anunes
Macca tena. IIIOTHOCTE BelecTBa:
m
1.2.2 =7
T
Cuna. [TpyHUUMNn Cyneprno3uiuu CHI:
1.2.3 - o

FpaBHOAeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: qist MarepuanbHoil Touku B 1ICO

-
>

F1 =ma,q

Ap = FAt

pu

F = const

-———

—

‘Fi?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpUAIIBHBIX TOYEK:

-

Fiy =—Fp

3aKoH BCCMUPHOI'O TATOTCHHA: CHJIbI IPUTSIKCHUS MCEKIAY

TOYEYHBIMU MacCaMi PaBHBI
mim;

F=6—p

Cuna TSOKECTH. L[eHTp TSDKECTH Tela. 3aBUCHUMOCTh CHIIBI
TSKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IJIAHETHI paJuyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

Cwuita Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:
FTp = uN

Cuna TPCHUS ITOKOA:




Koaddurment tpenns

JlaBaeHwue:
F,
1.2.9 =—=
P=7%
1.3 CTATHUKA
.
F
MoOMEHT CuJIbl OTHOCUTEIIEHO OCH BPAILICHUS
1.3.1
M| = Fl, rae | — mnevo cubl
F
OTHOCUTENILHO  OCH,  mIpoxojsmeid  uepes  Touky O
MEePIEeHIUKYISIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOUEK:
myr + myry+...
TL[.M. =
mq + m, +...
1.3.2
B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)
LIEHTP MaccC TeJla COBIAJIAET C €r0 UEHTPOM TIKECTH
VYcnoBus pasHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[E+F2+...=[J

3akoHn [lackains
JlaBrienue B )KUJIKOCTH, Tokoseics B UCO:

p =po+pgh

3akoH Apxumena:

-
-

FApx = _PBbITeCH




€CJIM TEJIO M KUAKOCTh ImokosaTcs B UCO, To

F, Apx — pyg VBbITeCH

VYcioBue miaBaHus TEN
3AKOHbBI COXPAHEHUS B MEXAHUKE

Nmnynbc MmaTepruanbHOM TOYKHU:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=pL+p2+..

3aKOH M3MCHEHUS M COXPAaHCHHS UMITYJIbCA!
B UCO

Ap = A(pl + D2 +.. ) = FlBHe].LIHAt + FZBHELHHAt+' -

B MCO , ecniu

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTnBHOE JBMKEHIE

F
ﬁ;(;

Pabota cuibl Ha MaJIoM NTEpPEMEIEHUN:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

o F

D
MoNIHOCTh CHIIBI:

€CJIM 32 BpeMs
At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTH CHIJIBI

Ad
P=— =F-v-coso
ﬂf Ar—

Kunernueckas OHCPI'usa MaTepHaHBHOﬁ TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0OH M3MCHCHUS KHHECTUYCCKOM OHEPIUU CUCTEMbI

MarepuanbHbiX Touek: B UCO AEkun = Al + A2 + ...

[TorenmanpHas 3HEprus:
JUISL TIOTEHLIMAIBHBIX CHUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

IloTenumnanpHas OHEPTHUA MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM
TIO0JIC TAXKECTU!

El'[OTeHL[ = mgh

[TorennuanbsHast 3HEprus ynpyro aeopMUpOBaHHOIO Teja:

kx?
El‘[OTeHLL = T

1.4.8

3aK0OH U3MEHEHUS U COXpaHCHUA MeXaHU4YeCKOu OHCPTHUU:
Euex = Esen * Enorern.
B IICO AE,ex = Agcex senorerm. cans
B IICO AE,; = 0. eCIH Agcex menoresn. cax = 0




1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

1.5.2

I'apmoHnyeckue KoneOaHus MaTepruaIbHON TOYKH.
Ammuintyna u ¢asza konebanuii. Kunemarnueckoe onucanue:
w(f) = Asin| et +o, ),
v (6} =x.
a(=(v,), =) =a +0'x=0,
TJI€ X - CMEIIEHHE U3 PaBHOBECHUSI.

,Z[I/IHaMI/I‘IGCKOG OITMCaHUC:

ma, = —kx,
rae
k = mw?
. JTO 3HAYHT, YTO
E, = —kx

9HepreTI/I‘l€CK06 OIINCaHUuC (SaKOH COXpaHCHUA MEXaHUYeCKOMH

SHEPTUN):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3p aMIUIUTYZbl KOJIEOAHMM CMEIIEHHUs MaTepHuaJbHOU

TOUYKH C aMIUIUTYAaMHU KojeOaHuil €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =04

[lepuron 1 yactoTta KoseOaHMii:

[Tepnox Manbix CBOOOJHBIX KOJ€OAHUN MaTEeMaTHYECKOTO

MasiTHHKA:

T=2?EJI
g

[lepuon cBOGOIHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!

m
T=2m |—

k




1.5.3 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie u IpOAOIbHbIE BOJIHBI. CxopocTb
pacnpoCcTpaHeHuUs U JIJTUHA BOJIHBIL:

A=vT = v

1.54 v
Wutepdepennys u audpaxiust BOIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVYJIAPHASA ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKYJISIPHAS ©OU3MKA
Mopnenu cTpoeHusi ra3oB, KUAKOCTeH W TBEPABIX Ten. [lycThb
TepMOJAMHAMHUYECKass cucrteMa (Teno) cocrouT u3 N
OJIMHAKOBBIX MOJIeKyJl. Toraa KOJTM4ecTBO BEIlecTBa
N m
TN w
2.1.1
rje
Ny
— 4uci0 ABOrajapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAas Macca BeIlecTBa

2.1.2 TernoBoe JBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA

2.1.3 B3auMopelicTBue 4yacTHI] BellecTBa

2.1.4 Huddysus. bpoyHoBckoe aBUKEHHE

2.1.5 Monens uneansHoro rasa 8 MKT
CBsi3p MEXJly JIaBJICHUEM U CpeHEeN KWHETUYECKOW HHeprueut
MOCTYMATEIbHOTIO TEIJIOBOTO JABUKEHUS MOJIEKYJ UI€aTbHOTO
ra3a (ocaoBHoe ypaBHeHHue MKT):

1 - 2 (mp*) 2 —

2.16 P=mdw =g Ty T e

rae m0 — Macca OJTHOM MOJIEKYJIBI,

N
n=-—
14




- KOHIIEHTPAITUS MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K
CBs13b TeMIIEpaTyphl Ta3a Co CPeAHEN KUHETUUECKOM YHEprUen
IMOCTYIAaTCIbHOI'O TEIIJIOBOI'O ABMXXCHUSA €0 MOJICKYII:
I 2
2.1.8 =™ |3kt
L2 2
2.1.9 VYpaBuenue p = nkT
MOI[GJIB HNACaJIbHOI'0O ra3a B TCpMOJUHAMUKC:
| Vpaprerre MerreTeesa — Kaneiipona
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH
VpaeHeHne MeHeneepa — KianelipoHa (IpHMEeHI)
3aIIICI):
m RT
oV ="_RT =vRT =NkT, p=P"2
2.1.10 H H
BripaxkeHne 114 BHYTPeHHell 3Heprii 0IHOAaTOMHOTO
raza ([IpHIMeHHMEle (POPMET 3aIlIcH):
-3 3 im 3
U==-VRT =—NkT ==—RT =v¢, T==pV
2 2 2 2
3akoH I[aJ'II)TOHa IJI JaBJICHUSA CMCECH Pa3pCiKCHHBIX Ia30B:
I/I3onpoueccm B Pa3pCKCHHOM Ta3€ C IMOCTOAHHBIM YHUCIOM
5112 MouieKyn N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

uzotepma (T = const): pV = const

nzoxopa (V = const):




p
== t
T cons

n3obapa (p = const):

— = const
T

I'paduueckoe npeacrasneHue m3onpoieccoB Ha pV-, pT-u VT-
JrarpamMmMax.

OO0ObeIMHEHHBINA Ta30BbII 3aKOH:

pvV .
T = cons

JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BECIIICCTBA V.

HaCBIHIGHHBIC U  HCHACBIMICHHBLIC  IIaphbI. KauectBennas

3aBUCUMOCTDb INIOTHOCTH W JAaBJICHHA HACBIIICHHOI'O IIapa OT

2113 TEMIEPATypbl, UX HE3aBUCUMOCTh OT O00BEMa HACBHILLIEHHOTO
napa
BnaxnocTs Bo3yXa.
OTHocuTeNbHAS BIAXKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[Hapa (T) pHacmLunapa (T)
5115 W3MeHeHne arperaTHbIX COCTOSHUM BEILLECTBA: MCIAPEHHE U
o KOHJICHCAIIMsl, KUTIEHNE )KUJIKOCTH
2116 N3meHeHne arperaTHbIX COCTOSSHUM BELIECTBA: IUIABJICHHE U
o KpUCTaJIIIN3aLus
2.1.17 IIpeoOpa3oBanue 3Hepruu B (pa30BbIX Mepexoiax
22 TEPMOJNHAMUKA
221 TeruioBoe paBHOBECHE U TEMIIEpaTypa
222 Bnytpennss sHeprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH IHEepruu
223 6e3 cosepiieHust paboTbl. KoHBEKIHMA, TEIIONPOBOIHOCTD,
U3Iy4yeHue
224 KonnuecTBo TEmIoOTHI.




VYV nenbHast TEMI0EMKOCTD BEIECTBA C:

Q = cmAT

VY aenbHas TerioTa mapoodpaszoBanus L: Q = Lm.

2.2.5 VY nenpHas TerioTa miaasiaeHus A: O = Am.
VY enpHas TE0Ta Cropanus TOIMBa q: Q = gm
DnemMeHTapHas padoTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Brruncnenue paboTsI 1o rpaduky mporecca Ha pV-auarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U, = Uy) + A,
2.2.7
Anunabara:
Q12 = 0= A1, = (U; — Uz) = AUy,
228 Bropoii 3akon TepMmoanHamuku. HeoOpaTtumble nporecchbl
[Tpuniuner gerictBus TernoBbix MamuH. KIT/:
2.2.9 n= = =1-
Maxkcumansnoe 3nauenue KIII. [ukin Kapno:
T.. -T T
2210 max M = Mg — _Br O wm ] mem
T Ty
VYpaBHEHHE TEIIOBOTO OajlaHca:
2.2.11 Qi +Q;+Q3+...=0

SJIEKTPOAMMHAMUKA

3.1

DJIEKTPUYECKOE ITIOJIE




3.1.1

DJNeKTpu3anus Tel U €€ MPOSBICHUS. DIEKTPUUECKUN 3apsi.

JIBa Buaa 3apsna. DJeMEHTapHBIA 3JIEKTPUUECKUN 3apsi.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa:

B OTHOPOAHOM BCHICCTBC C [[HBJICKTpH‘-IGCKOﬁ

IIPOHUIACMOCTBIO

_ 1 el

F= k|{?1|- E}J — !
&r” 4mes, 17

Onexktpuueckoe mnone. Ero neiictBue Ha

3apsabl

QJICKTPHUYCCKUC

HaprI)I(éHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

N F

qnpoGHbIﬁ

[Tone Toueunoro 3apsna:

OAHOPOJHOC ITOJIC!

-

E = const.

KapTunel nMHMA HanpsHKEHHOCTH 3TUX MTOJIEN

IloTeH1IMaIbHOCTH QJICKTPOCTATUYICCKOI'O T10JIA.

Pa3zHoCTh MOTEHIIMATIOB 1 HANPSIHKEHUE:
A1z = q(p1 — Pp2) = —qAd = qU.

HOTGHHI/IaJ'[I)HaSI OHEPTUA 3apsaa B 3JICKTPOCTATUYCCKOM ITO0JIC:

W =q¢




IloTenuman SJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_K
q

CBs3b HaprI}KéHHOCTI/I IIoJIA W PA3sHOCTH ITOTCHLHAJIOB JJIsA

OJTHOPOAHOTO AekTpoctatudeckoro moyst: U = Ed

[IpuHUMI cynepno3uUy dJIEKTPUUECKUX MOJIEH:

E:E1+E2+...,¢ = ¢1+¢2+.--

HpOBOIIHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIO0JIC.
Ycnosue paBHOBECHA 3apA0B: BHYTPU IIPOBOJHUKA

Et=0

, BHYTPHU ¥ Ha MIOBEPXHOCTH IPOBOJHUKA ( = const

[[I/ISJ'ICKTpI/IKI/I B JJICKTPOCTATHUYCCKOM IIOJIC. HI/ISHCKTpI/I‘leCKaﬂ

MMPOHUIACMOCTb BCIICCTBA €

Konpnencarop. DinekTpoEMKOCTh KOHICHCATOPA:

q
C=—
U

QHCKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpa:

£gyS

d

3.1.10

HapannenLHoe COCANMHCHUC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapaml_Cl+CZ+-"

IlocnenoBaTeabHOE COCTMHCHIE KOHACHCATOPOB:

1 1 1
U=Up+ Uz y=qz=.., 7 — =+ +-
ocJ1 1 2




3.2

3.1.11

DHeprus 3apsHKeHHOTO KOHIEHCATOPa:
_qU _CU 2 3 q?

; 2 2C

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

IlocTostaHEbI TOK: I = const

Jns mocrosiHHOrO TOKA q = It

322

323

VYciloBHS CYLIECTBOBAHUS 3JEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3axon Oma i yyacTKa Lenu:

I_U
"R

324

DnexTpuyeckoe COIIPOTHUBIICHUE. 3aBUCUMOCTD
COTMPOTUBIIEHUSI OJHOPOJHOTO MPOBOAHHMKA OT €ro JJIMHBI H

ceucHHS. Y AeIBbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.2.5

Hctounnku Toka. 3/[C uctouHuka Toka:

ACTOpOHHPIXCPIJ'I

q

E =

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3akon OMa /a5 OJTHOU (3aMKHYTOH) 3iekTpuueckoil uenu: E

=]R + Ir, oTkyzna




3.2.7

3.2.8

329

3.2.10

HapaHHCJIBHOC COCAMHCHUC ITPOBOAHUKOB:

I=11+12+..,Ul=02=_,,

1 1 4 1 N
Rnapann Rl RZ

HOCHGHOB&TCHBHOC COCAUHCHUC ITPOBOAHUKOB:
U=U1+02+.., 11=12=..,,
RI'IOCJI = Rl + R2+. -

Pa6ota snexrpuuaeckoro Toka: A = [Ut.
3akoH Jlxoyns — Jlenna:

Q =I%Rt

Ha pe3ucrope

U2
R:Q=A=12Rt=IUt=?t

MOHIHOCTI) SJICKTPUYCCKOT'O TOKA:

Ad _
p=—" = U
At |, 40
TernmoBast MOIIHOCTB, BbIAEISIEMas HA PE3UCTOPE:
., UF
P=I"R=—=]U
R
MOH_IHOCTL HNCTOYHHUKA TOKA:
AAd
_ ©T. CHIT _
p === —F]
At

Ar—(

CBOOOJHBIE ~ HOCHUTENM  JJEKTPUYECKUX  3apsaoB B
MIPOBOAHMKAX.  MeXaHu3Mbl  NPOBOJUMOCTH  TBEPIBIX

MCTAJUIOB, pacCTBOPOB H pacCilyiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. [ToynmpoBOAHUKOBBIN A0

3.3 MAT'HUTHOE I10JIE
MexaHn4eckoe B3aUMOJICCTBUE MarHUTOB. MarHuTHoE TOJIE.
Bekrop MarHuTtHOM wmHAykuuu. IIpuHnun cynepnosuuuu
MArHUTHBIX MOJICH:
B = B; + B,+...
3.3.1 v
Jluaun  wHAYKOMM MarHUuTHOTO 1nons. KapTuHa nuHMM
WHIYKIAA MarHUTHOTO oJIs [1OJIOCOBOTO u
MOJKOBOOOPA3HOTO IMOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHutHoe TOJI€ MPOBOJHUKA C TOKOM.
330 Kaptuna nuHMI WHAYKIWW MAarHATHOTO TOJS JIIMHHOTO
MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJBIEBOI'O MPOBOAHUKA,
KaTYyIIKHA C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina
3.3.3 |, rAe o — yroj Mexay HalpaBJICHUEM IPOBOJHUKA U BEKTOPOM
B
Cua Jlopennia, e€ HanpaBJICHUE U BEJIMUMHA:
Fnop =l q | vBsina
T 0. — YTOJI MEXKIY BEKTOpaMHU
v
334
u
B
. JBM>KeHMe 3apsyKEHHOM YacTHIbl B OAHOPOJAHOM MarHUTHOM
rnoJjue
34 OJIEKTPOMATHUTHASA UHAYKIUA
[ToTok BeKTOpa MarHUTHOM MHIYKIINU:
34.1 ® = B,S = BScosa




34.2

SIBnenue annexkTpoMarHuTHOW HHAYKIMU. DJIC UHIYKIIMK

343

3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Dapajes:

AD
E :—E :—(I:l;
Af—30

344

Ly
\-I/ )
!
——

O/1C uHAYKIMU B IPSIMOM MTPOBOJAHUKE JITTMHOM |,

ABMIKYHIEMCS CO CKOPOCTBIO

(vli)
B OJTHOPOJIHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa

, TIIe 0. — YyTOJI MEXy BEKTOpoM B 1 HOopmalibro

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

lnv

; €CITN

4
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3.4.6

3.4.7

TO
| E; 1= Blv

IIpaBuio Jlenna

NHAYyKTUBHOCTD:

, umu @ = LI
Camounnaykuus. 31C caMOUHIyKIIUY:

A
Eﬂ-=—L—L ——1r,
Afly

3Hepr1/m MAarauMTHOI'O ITOJIAA KaTylIKU C TOKOM:

W_LI2
ETo2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHus B UI€ATbHOM K0JIeOaTeTbHOM KOHTYpE:
[4(1) =Guussin( o +,)

]fffﬁ] =, = 0 c08( @ + g ) = I, cO8(f + @y
®opmyna Tomcona:

T =2nVLC

, OTKyJ1a




CBs13b aMIUTATYBI 3apsi/ia KOHJEHCATOPA C aMIUTUTYO0W CHJITBI
TOKAa TIpU CBOOOIHBIX DJICKTPOMATHUTHBIX KOJCOAHUSX B
HJIeaTbHOM KOJIe0aTeIbHOM KOHTYpE:
gﬂm =

m

3aKOH COXpAaHEHHUs SHEPTUU B WJICATHLHOM KOJIEOATeIThHOM

KOHTYpE:
35.2
353 BreinyKeHHBIC 2JIEKTPOMAarHUTHBIC KosieOaHus. Pe3onanc
[lepemennsiii Tok. [IpousBoacTBoO, mepenada u morpedieHne
NEKTPUYECKOU SHEPTUU
354 ., ) . .
cus LIt CU- LI
+ = mx = T2 — const.
2 2 2 2
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3aummuas opueHTanus
BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe:
355 - e
E1lBlc
35.6 [Ixana JJIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
16,1 [IpssmonuHEiHOE pAclpoCTpaHEHHE CBeTa B OJHOPOJHOMN
cpene. Toueunslit uctounuk. Jlyd ceera
3aKOHbBI OTPa’KEHHUS CBETA.
a=p
3.6.2
olp
77777777777
3.63 [TocTpoenue n300paKeHUH B IIIOCKOM 3epKajie
3aKOHBI IPETIOMJIEHUS CBETA.
3.6.4

HpeHOMJICHI/IC CBCTA:

nqisina = n,sinf.




AOCONIOTHEIH MMOKa3aTelIb IMpECIOMIICHUSA:

C
Nagc = ;

OTHOCHTENBbHBIN NIOKA3aTENb IPETOMIICHUS:

np 1
nOTH = =
1 V2

Xox iydeil B mpu3Me.
\"1 = 1"2 u H].}']. = Hli'l
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH BOJIH IIpH

nepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHHMIly pasjelia

ABYX OIITUYCCKUX CPCU:

ny<n Hy
oy L
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIii yroi NOJTHOrO BHYTPEHHETO OTPAKEHUS:
. 1 Ny
Sina,, = =—
Noru ny
Cobuparoniue W paccewBarolIve JTUH3b. TOHKas JIMH3A.
DOKyCHOE PaCCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
dopmysia TOHKOH JIMH3bI:
3.6.7 1 1 1
——=—=
d f F




3.6.8

VBenuueHue, JapacMoe JIMH30M:

h |fl
'=0="a

F\ h
f

e

B ciyuae paccenBaronieit JMH3bI:

1
DO0=F =—=0,
D

r =

h |f1
- a !

Xox nyda, IpOWEANIEro JMH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rnaBHOM onTuyeckod ocu. IlocTpoenue u3z00pakeHHH
TOYKM M OTpe3Ka MpSAMOH B COOMpAIOIIUX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

®0T0annapaT KaK ONTHYECKUM HpI/I60p. I'ma3 kak onTudeckas

cucreMma

WNnrtepdepennus cera. KorepeHTHble HCTOUHUKH. Y CIOBHS
HaOI0AeHUS MaKCHMYyMOB u MHUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTHUHE OT  JIBYX  CHH(a3HbIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3

£l

v
MIHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .

e




Hudpakuus cBera. JudpakuwonHas peméTka. YcCIoBUE
HaGJIIOHGHI/ISI TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM
MaJICHUd MOHOXPOMATHYECKOT0 CBETAa C JUIMHON BOJIHBI A Ha

peméTky ¢ nmepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®1U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIN3M
4.1.1 I'umore3a M. ITnanka o kBanTtax. @opmymna [lnanka: E = hv
®dotonsl. DHeprus GoToHa:
E=hw="C2
=hv=—=pc
4.1.2
Nmnynee dpoToHa:
_E _hw h
P=C=70C ™7
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHsl poTordpdexra
VYpaBHenue DiiHmreitHa i porodddexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
E(l)OTOHa =hv = 7'
4.1.4

ABbIXO,C[a = thp =

2
mv max

Exm-xmax - 2 eUsan




[laBiieHue cBera.

4.1.5 JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOIIYIO [TOBEPXHOCTh U
Ha MOJIHOCTHIO MOTJIOLIAIOIYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [Lmanerapnas MoJenp aToMa
[Tocrymarel Bopa. U3nydenue u mornomieHue (OTOHOB IMPHU
Iepexo/ie aToMa ¢ OJHOr0 YPOBHS YHEPTUU HA JPYTOM:
he
42.2 ;jv"”r = - = |EH - EH‘J|
Y
JIunenyaTele CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aTomMa BOJIOPOIa:
4.2.3 13 6
—13,63B
E =—— n=123 ..
e
43 OU3NUKA ATOMHOI'O SA1PA
431 Hyxnonnas moxmens simpa ['eitzenOepra — MBanenko. 3apsin
o sinpa. MaccoBoe uucino sapa. M3oronst
PannoakTuBHOCTD.
Anbda-pacnan:
A A4 4
ZX—7Y+,He
bera-pacnan.
DNeKTpOHHBIN B-pacnan:
4.3.2 N N 0
FX— Y+ je+v,
[TosutponnsIii B-pacnan;
A A 0= , .,
s X—=2 Y + e+ v,
lNamMmma-u3nydenue
3aKoH paJIM0aKTUBHOTO pacnajia:
-t
433 N(t) = Ny * 2T




[TycTth m — Macca paanoakTUBHOIO BeniecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepubie peakuuu. JleneHue u CUHTES A11€p




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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