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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabouel mporpamMmbl BocnuTanus u KoHnenmmn
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢usuke ma€r NpeacTaBICHUE O UEAX, COJAEPKAHHM, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeameta «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yuyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/1layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o (¢usnke ONpenensroTCcs IUIaHUPYEMbIE pPe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€HHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCs, OCBOUBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Qpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIE TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU JUTsl COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUHUTEICH U
MPEAOCTaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUYECKUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HA YIUIYyOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIepKaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KauyecTBe y4eOHOI0 IMPEeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUN, W3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonap3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIoO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4YEHUsSI HOBBIX MAaTepuajioB C 3aJlaHHbIMM CBOWcCTBaMHU. M3yuyeHue
GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3HuKN Ha ypOBHE CPEHETO 00IIEero 00pa3oBaHus MOJI0KEH
PS UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 TOCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3fesoB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0BbeIMHEH BOKPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoea npuknaonon nanpaesiennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHME cofiepKaHus MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLIUAIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JieHcTByIomero Qaxkropa ydeOHoro mpouecca. s yriayO0néHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanm3anuyd (U3MYECKOTO TMpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W MpaKTUKyMa NpeACTaBieHa €AUHBIM IepeuHeM. Brioop
TEMAaTUKU JJIS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM oOecneumBaercs
OBJaJiIcHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacuy€THBIX 3a/7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (hU3MUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s KauecTBEHHBIX 3aj1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYeCcKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyHOBaHUE I BBIMOJHEHUS YKa3aHHBIX B MporpamMme Io
(bU3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanimonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECMEUMBAET TOCTAHOBKY
MEePEUYUCICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
UCCJICMOBAHMUS  M3y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCS K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAy4HOM METOJie MO3HaHUs U (HOpMHpPOBaHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHUpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BaHUEM (DU3NYECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJIrOTOBKA K
JanbHeeMy 00y4eHHUIO B 5TOM HaIPaBJICHHH.

JlocTikeHrne 3TUX Ielield 00ecrneunBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUsI:

MpUOOPETEeHNE CUCTEMBI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYI0  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKuX SBICHUNW B TMPUPOAE M ISl MPUHATHUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nUecKoil MOJEINbI0, 3a/ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajay
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3MUYECKUX OCHOB M TIPUHIIMIIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanud HHpopMaIuuy,
OMpeIeNICHHs] TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pusznka» Ha YpOBHE CPEAHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenne ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus otBoauTtcs 340 gacoB: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENlaeT BBIOOP
IPOBEJCHUS JTa0OpaTOPHBIX pPabOT ¥ OMBITOB € YYETOM HHAWBHIYaTbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (usmyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIECCOB (MaTepHUalibHasi TOUKa,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAasl KUIKOCTb, HUACAIBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOPUS.

Pons u mMecto ¢u3uku B (GOpPMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpa, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

W3mepeHne cuiibl TOKAa W HANPSXKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a71a4l MEXaHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €r0 IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnii 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 TOPWU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHH M MX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIEMHbIC, IIecTepéHYaTsle W peMEHHBIE TMepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WILTIOCTpAIUSl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI ucCIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBuKeHUs Tena, OPOLIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKopoCTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C II€JIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKEHUU.

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

WN3yuenne nBWXKEHUS Tejla, OpPOIIEHHOrO0 TrOpU30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPLMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHHUS Tella IO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojaa oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cucrtemsl orcuéra. [IpmHmmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATNOTEHUS. OKBHBAJIEHTHOCTh TI'PAaBUTALMOHHON U
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MUpOThl. JIBHXKEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

Cuia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBHKCHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCYETA.

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, npaAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa Io
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccnenoBanre 3aBUCMMOCTH CUJI YNPYTOCTH, BOHUKAIOUIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

HccnenoBanue IBHKEHHsI OpycKa IO HAKIOHHOM IJIOCKOCTH € NEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpameHus. [limedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pelI€TuaThle KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxXpaneHusn 6 MmexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMiynbC cUilbl 1 ©3MEHEHUE UMITyJIbCca Tella.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTrepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM IpaBUTAMOHHOM mone. [loreHuumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyIM Ui MIEAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS NP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUST MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHOBckoe nBIKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

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

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["azoBpie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOM SHEprue MocTynaTeaIbHOro TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHHYeCcKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUEe HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOTO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTaquInuecKuX peméToK.

HabGnrogenue u rcciieoBaHuE U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHE MEXKTy TOpsiuei U XOJIOAHOM BOJIOM.

N3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T/Z) cucrema. 3agaHue BHEUIHMX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMOnpoOM3BOJIbHAS — pelIaKCallus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH 3HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENN: HU3KAsl KOHIEHTpAlWs YaCTHIL], BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0 — M3MEHEHHsS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BElIEeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér konmuecTBa TEIUIOTHI Npu  Temionepenadye. Illonstue o0
aanabaTHOM IIpoIiecCe.

[lepBblii 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIUIOTBI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLIECCOB: 4Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

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

[TpuHumIe! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [uki Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOILECChI: XOJIOAUIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U SJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIEN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamwms. lcmapeHue W KuIleHWE. Y AeNbHas
TEIJI0OTa MapooOpa3oBaHusI.

HacpblllleHHbIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBHIIMIEHHOTO Mapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTH
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctaiuioB. [lmaBienne W Kpuctalmm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
paciipenue. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0axX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MmOBEPXHOCTHOTO HATSHKCHUS.
Kanumsipasie spienus. J[apiaeHue moa MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunienune. Kunenue npu nmoHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunasr nedopmarimii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHOW BIIAXHOCTHM BO3JyXa M OIIGHKa MAacChl MapoB B
ITOMEIIECHHH.

N3mepenue ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

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

Paznen 4. JDiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ IpOsIBICHMS. OJIEKTpUYECKHil 3apsna. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W IOJYyHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiictBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéHHocTh  anekTpuueckoro  mosisa.  [IpoOuwiid  3apsa.  Jluauu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. lloTeHnumanbHass SHeprus 3apsga B JJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lonme paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUN HANpsXKEHHOCTH 3TUX MOJEH U
DKBUITOTEHLIHMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxKeHHE 3apsHKEHHONW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphl, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHON ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAJICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmoienue npeBpallieHys SHEPruu 3apsHKEHHOTO KOHIEHCATOpa B SHEPT U0
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 ydacTKa [EMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IIPOBOJHMKA OT €r0 JUIMHBI M IUIOLIAAMW IIONEPEYHOTO CEYECHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX nekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKAa OT COITPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coelMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY IOJIIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS I JIAMIIbI
HaKaJIUBaHMUSI.

YBenudeHue npejiesia u3MepeHus amnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3aBucumMocty J/[C rampBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEXIY IOJIIOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

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

Tema 3. Toku 6 pa3uunbix cpeoax.

OnexkTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JJIEKTPOHHAs
IIPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHBIICHHS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHass W TpHUMECHas  MPOBOAMMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, padUHUPOBAHUE MEIH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUECHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumnoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUlell cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyarble KOHCTPYKIIMK), MCTIOJIh30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUILMOHEP, TEXHOJIOTUH
MOJIyYE€HUS COBPEMEHHBIX MaTepuasoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMO cyneprno3unun
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. PaboTa cuisl JlopeHna.

MaruautHoe nosne B Bemectse. DeppOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenmemoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHU CUIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAYyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: MHAYKIMOHHAA
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUH.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Ammutyna u ¢dasza kosebanuil. CBsI3b aMIUIMTYIbI KOJEOAHUI HMCXOMHOU
BEJTUYMHBI C aMILTUTYJIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiXx CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aTyxarouux Kojebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil 1 3aBUCUMOCTH Meproaa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanne KojeOaHUW TIpy3a Ha MAaCCUBHOM TMPYXXKUHE C IEJBIO
dbopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYJOM CHIIbI TOKa B KOJI€0AaTETbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemenHBII TOK. MOIIHOCTE TIEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHUS MpU Pa3IMYHON (popme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. IlpomsBonacTBo, mnepegada M MOTpeOIeHHUE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUuecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJIEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIM.

['eneparop He3aTyXalOMIKX JIEKTPOMATrHUTHBIX KOJICOAHHIA.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCNENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U IPUHIIMIT ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tpancopmaropa.

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

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GO0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunsie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHHs] W JJIMHA BOJIHBL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
U pakiys.

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

[ITymMOBO€ 3arpsiI3HEHUE OKPYKAOUIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HWE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

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

[IpuHIMIIBI paIMOCBA3U U TEIIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u qudpakiiy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
peJIOMJICHUE, TTOJSpU3ans, Tudpakius, UHTephepeH .

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. JIyd cBera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKAa3aTehb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUSL TOHKOM c(epuyeckoil JHH3bl OT €€ IF€OMETPUH U OTHOCUTEILHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIAaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcClIoBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MAaJA€HUH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuzanus csera.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETo OTpakeHus. Mojieinb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCcCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia v JINH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 TOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3TYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIHOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubpl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
YcioBue mnpuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

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

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBaHnre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne dhoTope3ncropa.

N3mepenune nocrossaaol [manka Ha ocHOBE HcciieoBanus hoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIECIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyuenue u noryomnierre GOTOHOB MPHU MEPEX0/ie aTomMa
C OZHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaAKmMuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHo20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass monens snpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-uziyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaja. PaanoakTWBHBIE H30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO M3IyYCHMs. BIusgHME pAaTMOAKTUBHOCTH HA >KUBBIE
opranu3msbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertozap! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

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

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pasznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHoMuU. [IpuKinaaHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro uHeba. Co3Besnus, sSpKue 3BE3MBI, TUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3UYCCKUX BEIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

Oo6o0maromiee MOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSCHUTEIIBHOM U  MPOTHOCTHYECKOW  (PyHKIWMH
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B 00OIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

Wzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTHUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumnoresa, (puamyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHYECKHUE
(yHKUHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIWNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u o0béma Tel.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIE
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKU TPpH MPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, 3JJIEKTPOMAarHUTOB,
3JIEKTpoJBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CITyTHUKOBbIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [LIEHHOCTSIM POCCHICKOTO 00IlleCTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B IPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOYYaloOIIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYIIpaBlI€HWH B  00pa3oBaTENbHOMN
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYas JCTETUKY HAy4YHOrO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHUE ACHCTBUM B OKpyKalolleh cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE yUeOHbIE JeiicCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpPEAEHATh LENU ACATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

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

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLIECHUBATh PUCKU MTOCIIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COZIepKaHMsl, IPUMEHECHHIO PA3JIMYHbBIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIIeHUs, HaxXOIUThb ApPTryMEHThl A
JIOKA3aTeNbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a/1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH PUBUKH;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHMS 1O (GU3NKE B MPAKTUYECKYI0 00JacTh
KA3HEICATEIbHOCTH;

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

Pabora c nnopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS MHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HUHTEPIPEeTalni0 MHPOpMALUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBIICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popmaTax c
yu€TOM Ha3HayeHHs: WHGOPMalUMU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3aIIH.

KoMMyHHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOLICHHE Ha Yypokax GU3MKK W BO BHEYPOUHOU
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeessiTh poJid ¢ Y4ETOM MHEHHUI Y4aCTHUKOB, 00CYXAaTh
pe3ysIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpakeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JEATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkchy IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU aHAJIW3€ pPE3yJbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN WUHTEJUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE, CIOCOOHOCTH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHHWH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paszpemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITUYECKOM cdepax NedaTelbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpUHU B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Teln U
IPOIECCOB (SBICHUI): HWHEpLUMaIbHAas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajeHue, abCoNOTHO ynpyras nedopmanus, abCONIOTHO
yrIpyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pasziuuath YyCJIOBUS (TpaHULbl, O0JacCTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumes mJis CKOPOCTH W TEepeMeElIeHUs,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBSI3b PaOOTHI CHJIBI C M3MEHECHUEM MEXaHWYECKOW JHEPruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OSTOM HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS WMIyJbCa U
MEXAHUYECKON SHEPrUuH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] WJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEer TEIJIOBOTO JBWKEHUS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUeN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTPAMEW MOJIEKYJl W €ro TEMIIEPATypOW, YPAaBHEHHE
MenpaeneeBa—Kianeiipona, mnNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
HeNyM WU JJId 3aMKHYTOM DJIEKTPUYECKOM I1enu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONHCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCIOJb3Yys BEIUYUHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEll, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUIIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyrod nedpopmanuu NOPYKHUHBI, KOJMYECTBO TEILIOTHI,
aOcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTH Bo3ayxa, KIIJ[ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; IEKTPUUECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOrO MOJIs,
HaIPsSOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHLMANOB, JJEKTPOABIKyLas CWja, CWIa  TOKa,
HapsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHUE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHXKeHHUE, MU(y3Hs, UCIIapeHHeE,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3aLUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLus Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NIPU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax ydeOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATENICKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(bu3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBAaHUSIM 3a/lauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKuX TEOpUl NpH MCHOJIb30BAaHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJIbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS C
Y4ETOM MOIYUEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOANUTH MPUMEPHl BKJIAJa POCCUUCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLICHUBATh MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeSATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKMMHU TNPOLECcCaMu, C
MO3ULIUNA SKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHUN O PALIMOHATIEHOM
IPUPOAOIIOIB30BAHNN, @ TAKKE€ PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MUCCIIEIOBATENECKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIEKBATHO OIICHWBATh BKIJAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCCMaTPUBAEMOM MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh pPOJb (U3MKK B DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHOW KapTHUHE MUpa, poJib aCTPOHOMUU B
NPaKTUYECKOM JICSITEIbHOCTM YENOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢bu3uku, poib (puznyeckol Teopurn B (GPOPMHUPOBAHUU MPEACTABICHUHN O
(bu3nUecKoil KapTHHE MHUpa, MECTO (PU3MUECKOU KapTHHBI MUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTaBICHUIN O IPUPOJIE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE U  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApPMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
WJICAJIBHBIN TPYXUHHBIM MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeICH aTOMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBeld U BTOpoW mocTynarsl bopa, mnpuHIUIN
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsl, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIYJbC, IOJHAs DJHEPruUsl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUMA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)Ke€HUe,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH M300paKEeHUE, CO3JaBaEMOE IJIOCKUM 3€pPKajioM, TOHKOM JIMH30,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a W OOBSCHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNHM 3BE3/] M BeelleHHOIM;
MPOBOJUTH HKCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TOJYYEHHOH 3aBUCHUMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl M3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pelar pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNH, OTBEYarollue TPeOOBAHUAM 3aJauyd, MPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHsS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJIbTaToB;

peliaTth KayeCTBEHHbIE 3a/aud, TPeOyIollMe NpPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3aeNnoB Kypca PU3UKH, a TAKKE WHTETPAIIUN 3HAHUN U3 IPYTHX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ ONOpPOi Ha 3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
IPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAIIM3UPOBATh M OIICHUBATH MOCIE/ICTBUS OBITOBOM M TIPOU3BOICTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLIecCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, TepepadOTKU U MPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaIu, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMy, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr0  HMH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC U NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJTHEHUSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPyMIE C HCIOJTHEHHWEM pAa3IMYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIAT ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaylied nmpodeccnoHalbHON AesITENbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabubie  IIpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIiEa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
N bubnuoteka [JOK
23 Cramika Tatproro Tena . ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
. 1
24 3aKOHBI COXPAHEHHUSI B MEXAHUKE 10 hitps/m.cdsoo.ru/f16b68d7
Hroro no pazneny 35
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
bubmuorexa [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps/m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1 hitps://m.cdsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 ISKTpHIECKoe Mole 24 https://m.edsoo.ru/f16b68d7
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. 9JIEKTPO/IMHAMMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS HHAY K 3 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmorexa [IOK
2.1 M 1
CXAHIICCKAC KONCOAIS 0 https://m.eds00.ru/39859ef
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
’ BOJIHBI https://m.edsoo.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
Wroro no pazmeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo0.ru/39859ef1

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Iyaan3M 15 bubmmorexa LIOK
) PHyCKy AP Y https://m.edso00.ru/39859f1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859¢f1
43 ®du3rKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubnuorexa [JOK
) YacCTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznea 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
0.1 usiHeckiit MpaKTHiyM to 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢ef1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
CICPEHOC EPE 0 https://m.edsoo.ru/3985%f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
dusnka — JTaMEHTaJIbHasl HayKa O bubmmoreka [JOK
1 byn YK 1 1 Henensa a
PUpPOJIE https://m.edsoo.ru/1beef346
) Hayunsiii MeTOZ O3HAHUSA U METO/BI | 1 bubnuoreka [IOK
. HeJes
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpHs B IIpoliecce
P P P bubnuoreka [{OK
3 Mo3HaHMs npupoabl. HabmoaeHue u 1 1 Henensa
https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (pu3mKe
Crnioco0b1 n3MepeHus (PU3NIECKUX bubnmnoreka HOK
4 1 1 Henensa
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIIIOTHAsI U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 1 Henens bubmmorexa LIOK
P P A https://m.edsoo.ru/7f18fda3
BEJIMYUH
MognenupoBanue B ¢pusuke. Poib n
MecTo GU3NKU B (POPMUPOBAHUHT bubnmnoreka [JOK
6 ¢ . Gop . p 1 2 Henens s
COBPEMEHHOU HAYYHOHN KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B NMPAKTHYECKOU JIEATETLHOCTH JIFOICH
Mexanunueckoe apuxenue. Cucrema
orcueta. OTHOCUTEIBEHOCTD bubnunorexa LIOK
7 1 2 Henens
MEXaHUYECKOro ABMeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1au MEXaHUKH
8 Pannyc-BexkTop MarepuaibHOM TOUKH, 1 2 Henens bubmmoreka [JOK




€ro IMpOCKIHUH Ha OCU KOOpAMWHAT.

Tpaexropus. [lepemenienue. CKopocTb.

NX npoekiuu Ha OCH KOOPAMHAT

PaBHOMEpHOE NpsAMOJIMHEITHOE
neuxkenue. ['paduyeckoe onrcanue

https://m.edsoo.ru/30a108a5

bub6nmoreka [IOK

9 . 2 Henmens
PaBHOMEPHOIO MPSIMOJIMHEHHOTO A https://m.edsoo.ru/89ba7190
JIBHKCHUS
CnoxxeHue nepeMeneHuii U CKOpoCTeil. bubmmoreka [JOK
10 2 Henens
Pemenue 3ama4 https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.
1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHUE. 3 Here bubnuorexa [{OK
HeAeHs
[IpsamosinHENHOE JBUKEHUE C a https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue
12 OPSIMOJIMHENHOI'O ABYDKEHHUS C 3 Henens bubnuorexa [IOK
P A https://m.edsoo.ru/b7560bbt
MMOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe nageHue. Y CKopeHue
CcBOOOIHOTO MajcHMS. 3aBUCHMOCTD bu6nunorexa LIOK
13 3 Henens
KOOpPAHWHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX Tpaduku
JIBu>keHue Tena, OpOIIeHHOTO MO/ bubnunorexa LIOK
14 3 Henens
YIJI0M K TOPH30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe nBuxeHue. /[Brxenue
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs
15 ckopocTh. Ilepnon 1 gacrora 3 Henens bubmmorexa TOK
p - HeP ’ https://m.edsoo.ru/33196fbe
LeHTpocTpeMHUTENIBHOE U TIOJIHOE
YCKOpEHHE
but6mmoreka [IOK
16 KonTponbHas pabota mo Teme 4 nenens 1

https://m.edsoo.ru/1242f32¢




"Kunemartnka"

IIepBb1if 3ak0H HproTOHA.
WHuepunanpHble CUCTEMBI OTCUETA.

bubnunorexa LIOK

17 4 nenens
[Tpuniun otHocuTenbHOCTH ["anumnes. a https://m.edsoo.ru/5a9%¢4a64
HeunepuuanbHubie CHCTEMBI OTCUETA
Cuta. PaBHOIEHCTB as cua. b K
13 g )i YOI 4 Henens nbaunoreka 11O
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/141d3837
B3aumoneiictue ten. Tperuil 3aKk0H bu6nmorexa LIOK
19 4 nenenst
Hrrotona https://m.edsoo.ru/57dbas505
IIpuuimn cynepno3unuu cuil. Pemenne
P yHep bubnunoreka LIOK
20 3a7a4 Ha MPUMEHEHHUE 3aKOHOB 4 nuenens
https://m.edsoo.ru/bdf997fb
Hrrotona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 OKBUBAJIEHTHOCTEH T'PABUTAIIMOHHON U 5 Henens bubnmorexa OK
. p . a https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
Cuiia TSOKECTH B YCKOPEHHE bub6 OK
22 yeKop 5 menens nosmoreka 11
CcBOOOIHOTO ITaECHUS https://m.edsoo.ru/22757f26
JIBrm>keHre HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CITYTHHUKOB. IlepBasg bub6 OK
23 4 T P 5 menens nosmorexa 11
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 Cuia octH. 3akoH ['yka. Bec tena 5 Hene
#18 YHPYTOCTH. J8KOf & YK et HeAs https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuIbl cui bu6muoreka [JOK
25 TpeHus. [[BuKeHne B )KUIKOCTH U Ta3e C 5 Henens https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI COIIPOTUBIIEHUS CPEIbI https://m.edso00.ru/2cb29676
aBpjeHue. [ mapocraTndueckoe bubmunoreka IIOK
26 A AP 6 Henens a

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOJIFOTHO TBEPJIOE TEJIO. bubnmnoreka HOK
27 ITocTynarenbHOE U BpalaTeabHOE 6 Henens bubnmnoreka HOK
JIBUJKECHUE TBEPJIOrO Tena https://m.edsoo.ru/2b95d57e
MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
28 6 Henens
Bpaienus. [1meuo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
TBepAoMy Teny. LleHTp TsokecTu Tena. bubnnorexa [IOK
29 p Y y- Lentp 6 Henens a
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecust
bubnunoreka LIOK
30 Pemenue 3agau 6 "Heaens
A a https://m.edsoo.ru/dc1caacQ
Kontponbnas paboTa mo teme bubnuorexa [{OK
31 " P P " 7 Henens 1
Juuamuka. CTaThKa TBEpIOro Tejia https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepuaibHOM TOYKH,
CHCTEeMbI MaTepHAIbHBIX TOUeK. [{eHT bubnuorexa [{OK
32 P Henp 7 Henens s
MacC CUCTEMBI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>XKEHUH IIEHTpA Mace
NmMnynbc cuiibl 1 13BMEHEHUE UMITYJIbCa
33 Tema. 3aKOH COXPAHEHHS UMITYJIbCa 7 Henens bubmmorexa [TOK
) P Y ) 4 https://m.edsoo.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MoMeHT uMItysibca MaTe€pUAIbLHON
touku. [IpeacraBnenue o coxpaHeHun bubmuoreka [IOK
34 7 nenens
MOMEHTAa UMITYJIbCa B IIEHTPAIBLHBIX https://m.edsoo.ru/d6532eb9
TTOJISX
bubnunorexa LIOK
35 Pemenue 3agau 7 nenens
a e https://m.edsoo.ru/f7706d63
PaboTa cuitbl Ha MaJIOM U Ha KOHCYHOM bubmuorexa [{OK
36 8 Hexenst

nepemenieHuu. ['paduueckoe

https://m.edso00.ru/913974c7




MpEACTABICHUE paOOTHI CHITBI.
MOoIIHOCTE CHJIBI

Kunernueckas sneprus. Teopema 06

37 U3MEHEHUN KUHETUYECKON YHEPTUN 8 Henensa buGnuorexa [IOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHaIbHON TOUYKHU
IloreHnaabHble U HEMTOTEHI[HAILHBIE
38 cuiel. ITorennuanpHas sHeprusa. Bropas 8 Henmena buGnuorexa [IOK
) priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTb
Tperbst KocMuyecKkas cKopocTh. CBs3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 H3MEHEHUEM MEXAaHUUECKOU DHEPTUU 8 Henmena buGnuorexa [IOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUn
Yupyrue u He W€ CTOJIKHOBEHHSL.
40 Y% E:II;GHI/IG Beynj };IFHH U1 UaeajIbHOU 8 Henens bubmorexa LHOK
p PHY a hitps://m.cdsoo.ru/f30f43b6
KUIIKOCTH
KonrtponbHas pabota no reme "3aKoHsbl bubmuoreka [IOK
41 " 9 Henens
COXpaHEHUs B MEXAHUKE https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiIeHUl 0 IPUPOJE
P PP bubmmoreka IIOK
42 TermnoTel. OcHoBHEIE TTONOXKeHUsT MKT. 9 Henens
https://m.edsoo.ru/b0a4445f
Huddysus. bBpoyHoBckoe nBUKEHHE
CrtpoeHue ra3000pa3HbIX, KUJIKHX U
43 TBEPIBIX Tel. XapaKTep ABMKEHHUS U 9 Henens bubmmorexa TIOK
P L P P https://m.edsoo.ru/c44d02e2
B3aUMOJEUCTBUSI YaCTHUI[ BEIIECTBA
Macca 1 pa3Mepbsl MOJIEKYH (aTOMOB).
P d ya ( ) bubmuorexa [JOK
44 KomnuectBo Bemectna. [locTosannas 9 genensa
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TermnoBoe paBHOBECHE. 9 Henens bubmmoreka [JOK




IlIxana Ienbcus

https://m.edso0o.ru/0070d493

bubnunoreka LIOK
46 Pemenue 10 Hene
HHICHHC Sanat HEACIA https://m.edsoo.ru/1531abas
bu6nmoreka [IOK

47 Hne i ras. I’ e 10 vene

AICAIIBHDI Tas. £ a30BPIC SAKOHRT HEACIA https://m.edsoo.ru/1deb2367
Vpasuenue MenaeneeBa-Kianeipona.

48 p i p 10 Hexens bu6nmoreka [IOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
AOcCoIIOTHas TeMIiepaTypa. 3aKoH b K

49 paryp 10 Hexens noanoreka 11O
JansTOHA https://m.edsoo.ru/14e02d 1f
N3onponeccel B UaeaabHOM rase ¢ bubnuoreka [IOK

50 10 Henens
MOCTOSSHHBIM KOJIMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBiIcHHE

pad P bubnuoreka [{OK
51 H30MPOIIECCOB: U30TEPMA, U30X0Pa, 11 venens
https://m.edsoo.ru/1344327b
nzobapa
bubmmoteka IIOK
52 0) MKT 11
CHOBHO® YpARHCHHE HEAETL hitps:/m.edsoo.ru/c8094721
bu6nmorexa LIOK

53 P 11

CHICHHE 337124 HeRem https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHOM TemMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO

54 CpeHEeW KMHETUYECKON YHEpruen 11 Hemenst | https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TETIJIOBOTO JIBMKCHUS
€€ JacTuil
O06o001IeHre U cucTeMaTr3aIus 3HaHHHA bubmuoreka [{OK

55 " " 11 nenens
o teme "OcHoBel MKT https://m.edsoo.ru/09d 12fd8
KonTponbnas padorta no teme "OCHOBBI bu6muoreka [JOK

56 12 menens
MKT" https://m.edsoo.ru/13adad59

57 TepMoanHamMuyeckasi cucrema. 3alanue 12 menenst = bubmmoreka [JOK




BHEIIHUX ycyioBuil 1t T/l cucteMsl.
Bueminue u BHyTpeHHUE TapaMeTPhI.
[Tapamerpsl T/I cuctemsl Kak cpeaHue
3HAYCHUS BEJIMYMH, OIHMCHIBAIONIUX €€
Ha MUKPOCKOITIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HYJ'IGBOC Ha4daJlo TCpMOJUHaAMUKH.

bub6nmoreka [IOK

58 Camornpoun3BoipHas penakcanus T, 12 nenens
p P 1 A 8 https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMHUKE. Y CITIOBUS 12 wenens
§ https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TOW MOJIETU
VYpasuenue Menzeneesa-Knaneiipona u Bu6mmoteka [JOK
60 . 12 wenensa
BBIPAXKEHUE 11 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxenue i1 BHyTpEHHEN SHEPTUH
OJTHOATOMHOT0 MIIEAILHOIO Trasa. bu6mmoreka IIOK
61 13 nenens
KBazucrarndyeckue U HECTaTUISCKHE https://m.edsoo.ru/acScacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
TepMoauHaMuKe. Beruucienue paboTsl bubmuoreka [IOK
62 13 nenens
o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
TUuarpaMMe
Tennmonepenaua Kak crocod H3MEHEHUS
63 BHyTpeHHeH sHeprun T]] cuctemsr 6e3 13 Henens bubmmorexa [IOK
1P P A https://m.edsoo.ru/3d734561
COBepIICHUs pabOThI
KonBeknysi, TeninonpoBoAHOCTb, bubmuoreka [JOK
64 13 Henens
H3JIy4ECHUE https://m.edsoo.ru/157b54cd
KomnuectBo Temiorsl. TenmnoéMKOCTh bubnuoteka [JOK
65 13 Henens

TEI1a. V,I[GJ'II)HaSI " MOJIApHas

https://m.edsoo.ru/7ba67355




TEILUIOEMKOCTH BeEIIECTBA. Y AeabHast
TEIJI0Ta CTOPAHUS TOILIIUBA

Pacuér xonuyecTBa TEMIOTHI IpU bubmmoreka [JOK
66 14 wenens
Terionepenaye https://m.edsoo.ru/1db5ad4e
[TonsTre 06 aquabaTHOM Mmporecce. bubnmnoreka HOK
67 . 14 nenens
IIepBbIil 3aKOH TEPMOAMHAMUKU https://m.edsoo.ru/d8098824
KonnyecTBo TemmoTsl u paboTa Kak
68 Mepbl I3MEHEHUSI BHYTPSHHEH dHEPT U 14 nenens bubmmorexa LOK
P yIp P 8 https://m.edsoo.ru/b047alcd
T/ cuctemsl
BTtopoii 3ak0H TepMOJIMHAMUKY IJIS
aBHOBECHBIX Y HEPABHOBECHBIX
69 p p 14 Henens bu6nmorexa LIOK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
[IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmoreka IIOK
70 14 nenens
MammuH. KITJ] https://m.edsoo.ru/2e945513
Makcumansaoe 3HaueHue KIT. [k bubnuoreka [{OK
71 15 nenens
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
72 Pemenne 3ana 15 nene
tenm s HeAew https://m.edsoo.ru/b3efal 8b
OKOJIOTUYECKHE ACITEKTHI
HUCII0JIb30BAHUS TEIJIOBBIX JIBUTATEIIEH. bubnunorexa LIOK
73 . 15 wenens
TernmoBoe 3arpa3HeHUE OKPYKAIOIIEH https://m.edsoo.ru/9867aaa7
Cpenbl
bubnunorexa LIOK
74 Pemrenne 3agau 15 nenens
a a https://m.edsoo.ru/c8c70432
O000111eHIE U CUCTEMATH3aIIUs 3HAHUI
" bubmuotexa [IOK
75 no teme "Tepmoauuamuka. TennoBbie 15 venens

ManIuHE"

https://m.edsoo.ru/28d62b3f




KontposbHas paboTa mo teme 1 1 16 Hexe bubnmnoreka HOK
HeJIels
"Tepmoaunamuka. TenaoBbie MalIUHbI" a https://m.edsoo.ru/1b6e26¢5
[TapooOpa3oBaHue U KOHICHCAIHS.
pOObP bubnunoreka LIOK

Hcnapenue u kunenue. Y nejbHast 1 16 Henens

https://m.edsoo.ru/6f8e¢6777
TEII0Ta MapooOpa3oBaHMs

HaCBII_HeHHBIe 1 HCHACBIIICHHLIC ITapbI.
KauecTBeHHAas 3aBUCUMOCTD IJIOTHOCTH

Y JaBJICHUS HACBIIIICHHOIO I1apa OT
bubnunoreka LIOK

TeMOEPaTypbl, UX HE3aBUCUMOCTE OT 1 16 uenensa
pPaTyprl, A https://m.edsoo.ru/f5c17d02

00BEMa HACBIIICHHOI'O I1apa.
3aBHCHUMOCTh TEMIICPATYPhbl KUIICHUA OT

JaBJICHHUSA B ) KMJAKOCTH

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U 1 16 bubnunoreka LIOK
HeJelst
OTHOCHUTEJIbHAS BIAXKHOCTh a https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
Pemenue 3amau 1 16 Henens
A A https:/m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tesna. AHU30TPOINHS CBOWCTB 1 17 nepens bubamorexa LOK
p ' p a https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
[InaBneHue n KpUCTATUIU3ALIMSL.
bubnunorexa LIOK
VYV nenwHAs TEIIOTA MJIaBJICHHU. 1 17 nenens
https://m.edsoo.ru/6ee91e9f
CyOmumariust
edopMalmu TBEPAOTO TEa.
Aebop P bubmuorexa [JOK
Pactsoxenne u cxxatue. Cnur. Monyinb 1 17 nenens
. https://m.edsoo.ru/dalaabl10
HOwura. Ilpenen ynpyrux nedopmanuit
TenoBoe paciIMpeHue KUIKOCTeN 1
N bubmuorexa [JOK
TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX 1 17 nepens

https://m.edsoo.ru/7baSedf2

KOJIEOAHUI YaCTHL] BELIECTBA




[IpeobpaszoBanue 3Hepruu B (Ha30BBIX
85 peoop P ¢ 17 nexens bub6nmoreka [IOK
rnepexoaax https://m.edsoo.ru/97a0672f
bu6nmoreka [IOK
86 v eHHUe Te 0 18 Hene
PABHCHHE TEIIOBOTO bananca HEACHA https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK
87 P 18
CHICHHE sazad HEAEI T ttps://m.edsoo.ru/8ab7640d
[ToBepXHOCTHOE HATSIKEHUE.
Kanunnsipueie siBnenus. Jlapnenue noja bubnuoreka [{OK
88 B 18 Henens
HCKPUBJIEHHOHN ITIOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O06o001eHre u cucTeMaTr3alus 3HaHAK
" bubanorexa [JOK
89 1o Teme "ArperaTHble COCTOSTHUS 18 nemensa
" https://m.edso00.ru/0b52575¢
BemecTsa. Pa3oBbIe IEPEXOIbI
KonTtponbHas paboTa mo teme
90 "Ar :FaTHBIe (I:)OCTOSIHI/ISI BENIECTBA 18 Henens bubmorexa HOK
P ., H ' a https://m.edsoo.ru/7dc2a739
@da30BbIE EPEXOABI
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.
DnekTpuyeckuii 3apsia. /Ba Buma b K
91 TP pan. /1 a 19 Hexens u6amotexa 11O
AJIEKTPUYECKHUX 3apsaoB. [IpoBonHuKH, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOJYIIPOBOTHUKHI
DIIeMEHTapHBIN SJIEKTPUYECKHUN 3apsia.
92 3aK0H COXpaHEHUS IECKTPUISCKOTO 19 nenens bubmorexa [IOK
P p g https://m.edsoo.ru/f49afd24
3apsa
B3aumopeiictBue 3apsanoB. Toueunsie bubnmnoreka [JOK
93 19 nenens
3apsnbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bubnunorexa LIOK
94 Pemenue 3agau 19 Henenss | https:/m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc




DnekTpuyeckoe noje. Ero neiictBue Ha

bub6nmoreka [IOK

95 19 nHenens
DIIEKTPUYECKUE 3apsLIbl A https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJISL.
ITpoOueIit 3apsin. Jluaun Bubmuoreka IIOK
96 ; & - 20 "enenst ubsmorexa 11
HAMpPsHKEHHOCTHU JIEKTPUUECKOTO TTOJIS. https://m.edsoo.ru/3dac6957
OIHOPOAHOE JIEKTPUYECKOE MOJIe
IlorennuanprHOCTE
97 3JIEKTPOCTATHYECKOI'O I10JIs1. Pa3sHOCTh 20 Henens buGnuorexa [IOK
P ' a hitps://m.eds00.ru/80021447
MOTEHIIMAJIOB U HANPSXKEHUE
IlorennnanpHas dSHEPrus 3apsiaa B
98 SJIEKT OCTaTquCKOA]Z [oJie I;_[OTGHIII/IaJI 20 Henens buGnuorexa [IOK
P ' https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO OIS
CBs13b HAPSHKEHHOCTH TIOJIS U
99 a3HOCTH IOTEHIIAAIOB IS 20 Henens bubnuorexa [IOK
p 1 A 4 https://m.edsoo.ru/df7a6838
AIEKTPOCTATUUECKOTO OIS
ITpuHLMO cyrepno3uLInu Bbubnuoreka IIOK
100 pHHI yrep Ivl 20 Henens s
DJIEKTPUYECKUX I10JIEU https://m.edsoo.ru/Ocfe4abe
bu6mmoreka IIOK
101 Pemtenue 3agau 21 uenmens
a 4 https://m.edsoo.ru/5a582263
Ilone Toueunoro 3apsiaa. Ilomne bubnnorexa IHIOK
102 P . 21 nenens nosmorexa I1
PaBHOMEPHO 3apsHKEHHON cephl https://m.edso0o.ru/b297b5c¢3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O
103 00nEéMy mapa. Ilone paBHOMEpPHO 21 "enens bubmmorexa TOK
y 13 ) P . p https://m.edsoo.ru/f7a665ee
3apsHUKEHHON OECKOHEYHOM TTIOCKOCTH
IIpOoBOMHUKY B 3JIEKTPOCTATHIECCKOM b K
104 poBon TP 21 mexens noanoreka 1O
rosie. Y CI0BUE PABHOBECHS 3apsAJI0B https://m.edsoo.ru/32405eab
URJIEKTPUKHU U TTOJIYVIIPOBOJHUKH B Bubnnorexa ILHOK
105 A p YHpOBOA 21 nenens nommotexa I1

QJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5




Konpaencarop. 21eKTpoEMKOCTb

bu6nmoreka [IOK

1 . é 22
06 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD HeJes hitps//m.cdsoo.ru/845b4f73
IIJIOCKOTO KOHJIEHCATOpa
ITapanaensHOE coeTMHEHIE b K

107 p )i\ 22 wenens nbanoreka 11O
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
IlocnegoBarenbHOE COCAUHCHUE bubnunorexa LIOK

108 22 "Henens
KOHJICHCAaTOpPOB https://m.eds0o.ru/1€992920

bubnunoreka LIOK

109 One 3a €HHOIr'o KOHJieHcaTopa 22 Hene

HEPTHA 3APILRCHHOTO KORCHCATOP HEACHA https://m.edsoo.ru/73a34f18
bubnunoreka LIOK

110 Pemenue 3amau 22 Henend  https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040
JIBro>keHue 3apsiKEHHOM YacTHUIIbI B bubnuoreka [IOK

111 23 Henend
OZHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac

112 Pemienue 3agau 23 Henend
O06o006mmenre 1 cucTeMaTHU3aIys 3HaHUI bubnuorexa [{OK

113 23 "Henens
o Teme "DiekTpuueckoe moie" https://m.edso0.ru/5752603f
KonTtponsHasg pabora 1o Teme

114 : |y p ! 23 Henens bubnuorexa [{OK

DNeKTpruYecKoe noiie https://m.edsoo.ru/cefe90e9
Cuia Toka. ITocToSHHbBIN TOK. Y CIIOBUSA
115 CYIIECTBOBAHUS IIOCTOSHHOI'O 23 Henens bubmmorexa TOK
yi a hitps://m.eds00.ru/233311b5
AIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 Hcto oka. Ha enue u DJ1C 24 uene
TounuKH Toka. Hanpsbkenne i /1 HEACTL | ttps://m.edsoo.ru/0839a1 15
3akod Oma acTKa LIEMH.

117 JUTS y9acTKa 1eTH 24 Herens bub6mmorexa [IOK
DIIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBHUCUMOCTEL COIIPOTHUBIIEHUS b K

118 P 24 pepens PromorexallO

OJTHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51




JAJIWHBI U IJI0IIaAu IMOIIEPEYHOr0

CEUYEHUS
Ve e €HIE BeIle .
119 JIETIbHOE COMPOTUBIICHHE BEIIECTBA 24 Heens bubnunorexa LIOK
Pemrenue 3anau https://m.edsoo.ru/437£8300
120 [TocnenoBarenbHOE, MapaJLIEIBHOE, 24 Henens bub6nmoreka [IOK
CMELIAHHOE COEIMHEHNUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
Pacys .
121 acq?T Pa3BETBIECHHBIX ANEKTPUICCKUX 25 wenens bu6nmorexa LIOK
neneit. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
122 Permrenue 3amau 25 Henens Bubmiorexa OK
https://m.edsoo.ru/3881b469
Pao .3
123 a00Ta ANEKTPUIECKOTO TOKA. 3aKOH 25 Henens bubnunoreka LIOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605¢c5¢
bubmmoteka IIOK
124 P 2
CHICHHC a/1aT SHEACHA - /im.edsoo.ru/6761bOf
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIIHOCTH, BBIAEIsIEMasl HA 25 Henensd bubnmorexa OK
HIHOCTD, BHI a hitps://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka IIOK
12 P 2
6 CILICHHE 3anat 6 nenens https://m.edsoo.ru/eb72fc24
OJ1C u BHYTpEHHEE CONIPOTUBIICHHE b K
127 A yTIp P 26 Henens nommoreka 11O
MCTOYHHKA TOKa https://m.edsoo.ru/72d453af
3axon Oma 1 noJIHOH (3aMKHYTOMI b K
128 ! 7 ( yTOif) 26 Henens nonmoreka 1{O
JJIEKTPUUYECKOM LU https://m.edsoo.ru/221f40fb
bubnunorexa LIOK
129 P 26
CILICHHE 3a7ad Heaeas https://m.edsoo.ru/3580b679
bubnunorexa LIOK
130 M 26
OIHOCTB HCTOUHMKA TOKA Heaens https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanne 27 menens  bubmmoreka [JOK




https://m.edsoo.ru/546f5632

132 Konpgencarop B ey MOCTOSIHHOT'O TOKA 27 "Henens bubnmnorexa LHOK
a p Bl A https://m.eds0o.ru/35368f3¢
bubnunoreka LIOK
1 P 27 "Hene
33 CILICHHE 3alaq HEACHA https://m.edsoo.ru/4410cef0
Pemenue 3agau mo reme "IlocTostHHBIN bubmuoreka [JOK
134 _ 27 nenens
DJIEKTPUYECKUU TOK https://m.edsoo.ru/a7340a29
Pemenwne 3agau mo teme "llocTossHHBIN bubnuoreka [{OK
135 . " 27 uenens
DJIEKTPUYECKUU TOK https://m.edsoo.ru/744261b8
Pemenue 3agau no reme "IlocTostHHBIN bubnuorexa [IOK
136 . 28 Hemens
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O000111eHIE U CUCTEMATH3ALU 3HAHUI
137 110 TeMe "I10CTOAHHBIN JIIEKTPUUECKUI 28 "Henens buGnuorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
KonTtponsHasg pabora 1o Teme bub6 OK
138 . P vp ' . 28 Henens nonmoreka [
IToCTOSIHHBIN 3JIEKTPUYECKHUI TOK https://m.edsoo.ru/1885ddf1
OiexTpryecKkas IPOBOIUMOCTE
139 aBJ‘II/I‘II)HLIX BE ecpTB ;J'ICKT HYECKUU 28 Henend bubmmorexa HOK
P m ' p 4 https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBepXNpoOBOAUMOCTD
DIIEKTPUUYECKUH TOK B pacTBOpax U
140 aanIeIl)Bax JJIEKT OJ'II/ITI())B 3aIfOHLI 28 Henend bubmmorexa TIOK
P p ‘ a https://m.edsoo.ru/4b423491
®dapanes 11 SJIEKTPOIN3a
but6moreka [JOK
141 One €CKHH TO a3ax. Illmasma 29 uene
JICKTPIHCCIH TOK B Tasax. LulasM HEACTEL | ps://m.eds00.ru/92d92f76
OIIEKTPUUYECKUI TOK B BaK e. b K
142 JIEKTP yyM 29 Henens noaroreka 11O
Bakyymasbie mpubopbl https://m.edsoo.ru/2E+160
DIIEKTPUUYECKUH TOK B bub OK
143 P 20 penens | DhomoTera 1l

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[TomynpoBOTHUKOBBIE TPUOOPEI

29 uenend

bubnmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue Cuilbl TOKA U HATIPSKEHUSI
B LIENIM TIOCTOSIHHOI'O TOKA IPY IIOMOIIH
aHAJIOTOBBIX U HU(POBBIX
HM3MEPHUTEIIBHBIX MPUOOPOB" WIIH
"3HaKOMCTBO C IUPPOBOIA
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus: GU3NYECKUX BETUYUH MIPH
MTOMOIIM KOMIIBIOTEPHBIX JaTYHUKOB"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3y4yeHre HepaBHOMEPHOTO TBUKECHHS
C LIEJIbIO OMPEIETICHUSI MTHOBEHHOM
ckopoctH"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHune yCKOpeHHUsl IpU
IIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIIOHHOW IJIIOCKOCTH"
nim "HMccienoBanye 3aBUCUMOCTH ITyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBIDKEeHNN"

Pu3NYECKUl IPAKTUKYM I10 TEME
"3MepeHne yCKOpeHHsi CBOOOIHOTO
najgeHus" win "M3yuenue ABUKEHUs
Tena, OpPOIIEHHOT0 TOPU30HTAILHO"

Pu3nYECKUil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS TEa 110
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIO

29 Henend

30 memens

30 semens

30 semens

30 uemens

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edsoo.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514




150

ckopocthio" win "MccnenoBanue
3aBHCHMOCTH TIepH0/ia 00paIieHus
KOHHYECKOTO MAasITHUKA OT €0
napameTpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHune paBHOICUCTBYIOIIECH CUITbI
IIpU IBUYKEHUH OpyCcKa M0 HaKJIOHHOU
wiockoctu" win "llpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABH)KECHUS
OpycKa 1o HAaKIIOHHOH TIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €ro Macchl"”

bubnuoreka [{OK

30
HERCA 1 ttps://m.edsoo.ru/0b34db84

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nepopmanuun” win "U3ydyenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
610K"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenune kodhuimenTa TpeHus mno
BEJIMYMHE YTIIOBOT0 KO3 uireHTa
3aBucuMoctu Frp(N)" nnmn
"HccnenoBanue IBUXKEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
K03 dULIEeHTOM TpeHUs" Win
"N3yuyeHune IBUKEHUS IPy3a HAa Baly C
TpeHueMm"

bubmnoreka IIOK

31
HEeIeIs https://m.edsoo.ru/b55b81al

bubnunorexa LIOK

1
31 nenens https://m.edsoo.ru/b83b1607

153

@u3NYECKU NPAKTUKYM 110 TEME

31 menens  bubmmoreka [JOK




"HccnenoBanue yciaoBUi paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpaiueHus" uiu "Koncrpyuposanue
KpPOHILUTEHHOB U pacuéT Cuil ynpyroctu"
niu "M3ydyeHne ycToiunBOCTH
TBEPJIOrO TeJa, UMEIOLIETO IUI0IAb
omnopsl"

https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3Homy nyTu" win "M3mepenne
CWJIBI TATH, CKOPOCTU MOJIEIIN
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
unu "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBuu" win "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

bubnuoreka [IOK

31
HeIeIIs https://m.eds00.ru/856fb28e

155

@uU3NYECKU IPAKTUKYM II0 TEME
"N3yueHne n30TepMHUYECKOrO Mporecca
(peKOMeHI0BaHO HCIIOIb30BaHHE
uudpoBoit 1abopaTopun)" wiu
"M3yyeHne n30XOpHOro npouecca" uiu
"N3yuenune n3ob6apHoro mnpouecca’ uiu
"IIpoBepka ypaBHEHUs cOCTOSHUA"

bub6mmorexa [IOK

31 uene
HeAemt https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCKUil NPAKTUKYM IO TEME
"NU3mepenue yaenbHOM TEmI0EMKOCTH"
unmu "HccnenoBanue mpoiecca

but6mmoreka [IOK

32
HEACI https://m.edsoo.ru/2f2faa61




OCTBIBAHHMS BelecTBA" WU
"UccnenoBanue aquabaTHOTO
npouecca” i "HU3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue 3akOHOMEpHOCTEN
UCHapeHUs KUAKoCcTeN" niu
"N3mepeHue yaenbHOMN TEMI0ThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HAaCBIIICHHBIX NTApOB" MU
"N3mepenune abCOTIOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHuun". 3mepenue

ko3¢ duLIreHTa TOBEPXHOCTHOTO
HaTsDKEHUS

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHAEHCATOpa B IHEPTIHIO
W3JIyYEHHS CBETOMOA" WU
"N3yueHne NpoTeKaHus TOKa B LIETIH,
coZIepIKalllel KOHJIeHcaTop' Wi
"Pacnipenenenue pasHoCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEILHOM COEIUHEHUN
KOHJIEHCATOpOB"

bubnunoreka LIOK

32
HEASL 1 tips://m.edsoo.ru/6b1a23b5

bub6mmorexa [IOK

32 uene
HeAcHs https://m.edsoo.ru/ec424377

159

OU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue CMEMIaHHOTO

but6mmoreka [IOK

32
HEASTA ttps://m.edsoo.ru/2b179d98




COCAMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbpHoro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WK
"HccnenoBanue 3aBUCUMOCTU CHIIBI
TOKA OT HAIPSKCHUS J1JIs1 JIaMITbI
HakaJIuBaHus"

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHune a5ekTposn3a’ win
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
nona" wiu "VccnenoBanue

bubnunoreka LIOK

160 32 Henens
3aBUCUMOCTHU COINPOTUBJIEHUSA https://m.edsoo0.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIIepaTyphl" WK
"CHsiTHE BOJIBT-aMIIEPHON
XapakTEepUCTUKU auoaa”
PesepBurlii ypok. O0001IEHHE 1
161 CI/ICTEMaTmZLII)Hﬂ 3HAHUM MO TeMe 33 "enens bubmorexa HOK
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBurbii ypok. O0001IEHHE 1
162 CI/ICTEM&THSZII;)I/ISI 3HAHHUHU 110 TEME 33 "Henens bubmorexa HOK
" " https://m.edso0o.ru/3149956b
JnHamuka
PesepBHrlil ypok. O000IIIEHHE U
163 CI/ICTEM&TI/ISZP WS 3HAHUM 110 TeEME 33 mHenens bubnnorexa [IOK
& 8 https://m.edsoo.ru/0f9752ac
"Crartuka TBepioro Tena"
PesepBHrlil ypok. O000IIIEHHE U
P P N bubmuoreka [{OK
164 cucTeMaTHu3alus 3HaHui 1o TeMe 33 Henensg
" " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXpPAHEHUS! B MEXaHUKE
PesepBubiil ypok. O000IIIEHHE U
P P . but6mmoreka [IOK
165 CUCTEMATHU3aIHI 3HAHUH 10 TEME 33 Henens

"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON

https://m.edsoo.ru/de148976




Teopun"

PesepBHelit ypok. O000ICHHE 1

bubnunoreka LIOK

166 CUCTEMAaTH3AlNA 3HAHUH I10 TEME 1 34 "wenens
" I " a https://m.edsoo.ru/Obcc77cl
Tepmonunamuka. TernnoBbie MalIMHbI
PesepBHelil ypok. O000IICHHE 1
CHCTEMAaTHU3allMs 3HAHHUH 110 TeME bubnunorexa LIOK
167 " 1 34 nenens
ArperaTHbl€ COCTOSIHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexo b
PesepBusblil ypok. O000IIEHNE 1
P P . bubnuoreka [{OK
168 CHCTEMATHU3ALN 3HAHUH 10 TEME 1 34 uenens
" " https://m.edsoo.ru/f2381c0c
DNeKTpUYEecKoe moie
PesepBusblii ypok. O0001IEHNE 1
P P . bubnuoreka [{OK
169 CHCTEMATHU3AINA 3HAHUH 10 TEME 1 34 wenens
. . https://m.edsoo.ru/3cae6dal
"[TocTOsTHHBIN 2IIEKTPUUECKUM TOK"
PesepBusblil ypok. O000IIEHNE 1
170 CI/ICleMaTI/ISZ.]p WA 3HaHUH 110 TeMe "Toku 1 34 nenens bubnmorera OK
H " 4 https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcnl
BsanmoelicTBre MTOCTOSTHHBIX
1 MariMTOB U IIPOBOJHUKOB C TOKOM 1 1 menens bubmorexa LHOK
pOBOA ' a https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BexTop MarunTHOM MHAYKIINH.
2 ITpun pI/IH cyneprno3n I/IIZK MarHUTHBIX 1 1 Henens bubmmorexa LOK
p VH yrep H . 4 https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUTHOM MHIYKIIUH
MarunurtHoe 1oJ€e MPOBOJIHUKA C bubanorexa [JOK
3 1 1 Hepenms
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
Cuna Amnepa, e€ HallpaBJIEHUE U bubmmnoreka HOK
4 1 1 Hepenms
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenne 3amau 1 1 menens
s g https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Ammepa. bubnmnoreka [HOK
6 1 2 Henens
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHHUE U
MOAYIb. JIBUKEHHE 3apsiKEHHON Bbubmunorexa IIOK
7 aye. /L P 1 2 Henens s
YaCTHUIBI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
bubnunorexa LIOK
8 Pemenne 3amau 1 2 Henels
A 8 https://m.edsoo.ru/504e98c7
bubanoreka LJOK
9 Pa6ota cuiel Jlopenia 1 2 Henens nommotexa I1

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P 2
CHICHHE 3aAat HEASIA ttps://m.eds00.ru/93617bd9
MarnutHoe 11051€ B BEILIECTBE.
11 DeppomarteTuku, napa- u 3 Henens bubnmorexa LHOK
pp - 11ap a hitps://m.eds00.ru/30ff9608
IUaMarHeTUKHU
OCHOBHBIE CBOMCTBA
bu6nmoreka [IOK
12 dbeppomarneTukoB. [IpuMeHeHne 3 "Heaenst
https://m.edsoo.ru/0b58190a
beppoMarHeTUKOB
Pemenue 3agau no reme "MarautHoe bubnuorexa [{OK
13 3 Henensa
noJie" https://m.edsoo.ru/5b55¢307
Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
14 3 Hepnens
mose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 HH nn. IToTok BekTopa MarHuTHOMI 3 Henens bubnuorexa [IOK
JLYKIHH. P 4 https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1 4
6 INC unnyimm HEAC ttps://m.eds0o.ru/48150bd8
3aK0H 3NEKTPOMArHUTHOU MH 15071
17 P JTYKIT 4 Henens bu6nmorexa LIOK
®dapanes https://m.edsoo.ru/a6dec188
Buxpesoe anekrpudeckoe nosie. Toku bubmuoreka [JOK
18 4 nenensd
dyko https://m.edsoo.ru/15abe 140
SJ1C ug WU B IBIKYIIUXCS b K
19 )i JUYKII JIBUKYIIL 4 Henens nonmoreka 11O
NPOBOJHUKAX https://m.edso0.ru/0235cc02
bubnunorexa LIOK
20 P 4
CHICHHE 3311 Heaeas https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IIpaBuno Jlenua 5 Hene
paBut i HeAcHs https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Katymika 5 Henens but6mmoreka [IOK




WHIAYKTUBHOCTHU B LECIIU ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
SIBienue camouy nu. DJ1C Bubmunorexa IIOK
23 AYKHL A 5 Henenst 1
CAaMOUHYKLIUU https://m.edsoo.ru/7ee60ca8
OHeprus MarHUTHOT'O TOJISl KaTYILIKU € bubnuoreka [JOK
24 5 Hepnens
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubnuoreka [{OK
25 Pemenne 3amau 5 Hepnens
o a https://m.edsoo.ru/88f69d2b
O06o001IeHre U CUCTEeMaTH3als bubnuoreka [{OK
26 . " " 6 nenens
3HaHUN 110 TeMe "DIIEKTPOIMHAMUKA https://m.edsoo.ru/76484025
KoutponsHaas pabora o teme Bubmunorexa IHOK
27 " P P " 6 Henensd 1
DJIEKTPOAMHAMHUKA https://m.edsoo.ru/8ae09b98
Konebarennnas cucrema. CBoOOIHEIE
28 kojsiebanus. ['apMoHnueckue 6 Henens bubmorexa LOK
-Lap https://m.edsoo.ru/7c1db385
Koae0aHus
KunemaTnueckoe 1 TMHAMHUYECKOE bubnuorexa [{OK
29 . 6 Henens
oIHcaHue KoJieOaTeNbHbIX ABHKEHNI https://m.edsoo.ru/87c¢e9498
DHepreTuyeckoe onucanue. BeiBoa
JUHAMHYECKOT0 OITMCAaHUS
30 rapMOHHYECKUX KOJICOaHUH U3 UX 6 Henens bubmorexa LHOK
P 8 https://m.edsoo.ru/e3c¢99692
SHEPTeTUYECKOTO0 U KHHEMATHYECKOTO
OITHCAHUS
bubnunorexa LIOK
31 Amnauryna u dasa KojiebaHui 7 "Henenst
YA b 8 https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJIeOAHHIA.
Ilepuox MasIx ¢cBOOOIHBIX Bubnuoreka IIOK
32 PHOA g 7 Henensd 1

KoJIeOaHNIT MaTEMAaTUYECKOT'O
MasTHUKA. [leprnoa cBOOOHBIX

https://m.edsoo0.ru/e0399319




KoJie0aHUl MPY>KUHHOTO MasiTHUKA

3aryxaromue KoieOaHus.

bubnunorexa LIOK

33 7 Henensd
Breinyxnennbie koiaebanus. Pezonanc a https://m.edsoo.ru/72¢93d09
bubnunoreka LIOK
34 ABTOKOIE0A 7 Hene
BTOROICOAHIA HEAGIBL ptps://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Pemenue 3amau 7 Henensa https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpok-koH(pepeunus "MexaHnueCKHue
36 Kfne6aHH;(1b BpM BIKAJIbHBIX 8 Henmena bubnnorexa [IOK
3’3 8 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HAHUU 110 TeMme "MexaHndeckue 8 Henmens
https://m.edsoo.ru/eb84182f
KoJiebanus"
OJeKTpOMarHUTHBIE KOJICOaHusI. bubnmnoreka [HOK
38 . 8 Hemens
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYIBI
39 3apsaga KOHAEHcaTopa ¢ aMIUINTY IO 8 Henmens bubmorexa HOK
DI KOHI p YA a hitps://m.eds00.ru/093f9af
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE
3aKoH COXpaHEHU SHEPTUU B b K
40 p p 8 Henens nonmoreka 1{O
U7eabHOM KOJIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaroIye dIEKTPOMarHUTHEIE
41 I(OJ'I}:gaHI/ISI Brin >1<p CHHBIE 9 Henens bubmmorexa TTOK
' YA e https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHUs
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO 9 Henens bubmmorexa TOK
& pB I P a hitps://m.edso0o.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIETIH 9 Henens but6mmoreka [IOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44 9 Henens
IIEPEMEHHOTO TOKA A https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYIHOE U OEUCTBYIOIIIEE 9 Henens bubnmorexa HOK
YA A IOt . https://m.edsoo.ru/1cac6cdc
3HAYEHHUE CUJIBI TOKA U HAPSKEHUS
bubnuoreka [{OK
46 Pe3onanc B ai1e €CKOI 11e 10 vene
HAHC B STCKTPIHCCKON HetH HEACIL | ttps://m.edsoo.ru/087506df
bubnunoreka LIOK
47 Pemenue 3ama 10 vene
teHH At HEACHA https://m.edsoo.ru/al6836a4
W neanbuelif TpanchopMaTop.
48 ITpousso CTBI; He(bepaqa I/Ip 10 Henens bubnuorexa [IOK
p a » TTEpeAL » 4 https://m.edsoo.ru/f97418ae
NOTpeOICHUE IIEKTPUUECKOW SHEPTUU
DKOJIOTUYECKUE PUCKU TTPH
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kpan a HCHOHBS(;[BpaHPISIp 10 Henens bubnuorexa [IOK
YIARTYP 5 8 hitps://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HU
bu6nunorexa LIOK
50 Pemenue 3ama 10 vene
tHeHHn Aat HeACH https://m.edsoo.ru/ee6677ed
but6mmorekxa [IOK
51 Pemenue 3agau 11 wenensa
a 4 https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
52 3HaHUH 0 TeMe "DIJIEKTPOMarduTHLIC 11 wenensa bubmmorexa LIOK
! p g https://m.eds00.ru/401024a9
KOJIeOaHus
MexaHudecKkue BOJIHEI. bubnunorexa LIOK
53 11 renens
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH 11 Henenss = bubamoreka [JOK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa 11 nene
Vi AAPARTCPHETHIE 5By HEASTL | htps://m.edsoo.ru/138b6£09
56 Wndpassyk u yaprpassyk. Lllymosoe 12 Henens bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl A https://m.edsoo.ru/7380038f
bu6nmoreka [IOK
57 P 12
CHICHHE 3aAat HEACHA https://m.edsoo.ru/cfd918bf
DJIEKTPOMAarHUTHbIE BOJIHBI. bubanorexa [JOK
58 12 wenensa
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
59 - 12 nenens
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 IIpumeHeHne 3JIeKTPOMarHuTHBIX 12 nenens
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U
TeJeBuIeHNA. Pagnonokamusi. bu6nmorexa LIOK
61 13 nenens
DNeKTpOMarHUTHOE 3arps3HEHNE https://m.edsoo.ru/9f96f18
OKpYKarOIEe Cpebl
KonTponbHas pabota mo teme
62 : |y p ! 13 Henens bubnuoreka [{OK
Konebanus u BOTHBI https://m.edsoo.ru/4f7985a0
CaerT. 3aKOH NPSAMOJIUHENHOTO bu6muoreka [JOK
63 13 nenens
pacIpoCcTpaHeHUs CBETa https://m.edso00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
. bubnuotexa [JOK
64 3aKOHA MPSIMOJIMHEHHOTO 13 Henens
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
Otpaxenue csera. [lnockoe 3epkaino. bubmuorexa [IOK
65 13 Henens
Cdepudeckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U 14 wenenss = bubnuoreka [JOK




OTHOCHTEJIbHBIN NOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEe
oTtpaxkeHue. [IpenenbHblil yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUEC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 3aKOHOB OTPaKEHUS U IIPEJIOMIICHUA 14 wenensa
p p a https://m.eds00.ru/49d830a9
CcBeTa
Xon nydert B npuszMe. Jucoepcus
i pu A P bubnunoreka LIOK
68 cBera. CI0XKHBII cocTaB OeJIoro CBeTa. 14 uenensa
https://m.edsoo.ru/d8e1c3be
LBset
JInnzel. ®okycHOE pacCTOSHUE U b K
69 y p 14 exens noanoreka 11O
OIITUYCCKAs CHJIA JIMH3BI https://m.edsoo.ru/60441359
[Toctpoenne n300paxkeHU B JIMH3AX U bu6 K
70 p p 14 menens uosmorexa HO
HUX CUCTEMaX. YBEJIMUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha MOCTpPOEHUE
71 U300paKEeHUI, 1O ael\I/)ILIX c 15 wenensa bubmorexa HOK
p ’ i 4 https://m.edsoo.ru/5a868f09
IIOMOIIBIO JTUH3
bu6mmoreka IIOK
72 I'na3 xak ontnueckas cucreMa 15 nenens
4 https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenennl
73 OPUMEHUMOCTH re(I)JMeT NUECKOU 15 nenens bubmmorexa TOK
p p 8 https://m.edsoo.ru/cd174al10
ONTHKU
CKOpPOCTh CBETA U METOJILI €€ b K
74 p )i\ 15 Henens nommoreka 11O
A3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HCIIEPCHUS CBETA 15 wenens
a p 4 https://m.edsoo.ru/lel6cchbe
Bubnnorexa IHOK
76 WNurtepdepentus cBeta 16 Henens nosmorexa [

https://m.edsoo.ru/5fc0c638




KorepeHTHble HICTOUHUKHU. Y CIIOBUS

bu6nmoreka [IOK

1
7 HAOIIIO/CHHS MAKCHMYMOB 1 OHeRemt | s /i edsoo.ru/c6416d48
MHUHUMYMOB
bub6nmoreka [IOK
78 P 16
ciieHme sazat ORI tps://m.edsoo.ru/3061de2b
bu6nmoreka [IOK
I1 1
79 pPUMEHEHHE UHTEPPEPEHITUU 6 "Heaens hitps://m.cdsoo.ru/668edbed
bubnuoreka [{OK
80 16
Jludpaicuis ceera IR itps://m.edsoo.ru/12ed04bS
ndpakuronHas pemeTka. Y clioBue bu6 K
21 Hubpaxi p 17 nenens nonuoreka 11O
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuoreka [IOK
2 P 1
8 CHICHHE 33/t 7 nepens https://m.edsoo.ru/d58c411a
ITonnepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
83 17 nenens
ITonapuszanus ceera https://m.edsoo.ru/e9890fe9
bu6nunorexa LIOK
4 P 17
8 CHICHHE a1 Heaemt https://m.edsoo.ru/c56¢8158
bu6nmorexa LIOK
1
85 CBETOBBIC SABJIICHHS B IPUPOIE 7 nenens hitps://m.cdsoo.ru/0b36363d
O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [JOK
86 . 18 Henens
3HaHui Mo teme "OnTuka" https://m.edsoo.ru/8a14748b
KonTpoinbHas pabora o teme b K
]7 P p 18 Hentens noaroreka 11O
«OnTuka» https://m.edsoo.ru/82315dd4
['paHuUIBI TPUMEHUMOCTH
KJIACCHYECKOM MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
88 18 menens
JJIEKTPOAUHAMUKA U TIPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCHTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH 18 menenst . bubmmoreka [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcioBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90 18 Henens
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. a https://m.edsoo.ru/d83742bb
3amMeIJIeHUe BPEMEHH U COKpaIleHUE
JUTHHEL
DHeprusa U UMIYIbC PENITUBUCTCKON b K

91 p YIBC P 19 Hexens noanoreka 11O
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEPrUen u

92 AMIIYIbCOM PEIATUBUCTCKON YaCTHIIBI 19 menens buGnuorexa [IOK

y p HpL a https://m.edsoo.ru/b6258ffa
DHeprust MoKos
bubnunoreka LIOK
93 P 19
ABHOBECHOE TEIJIOBOE U3JIYYCHHUE Heaelst hitps://m.cdsoo.ru/f5403545
bubmmoteka IIOK
94 3 B 19
AKOH CMCTICHITT BHHa HEACHA https://m.edsoo.ru/1c5752

95 I'unotesa M. [linanka o kBaHTax. 19 Hexens bu6mmoreka IIOK
DoToHEI a https://m.edsoo.ru/a5ffa218

bu6nunorexa LIOK

96 9 20

HEPIHA U HMITYITEC (oTOHA Heae https://m.edsoo.ru/7fb307ec
dotorpdekt. O A.T.

97 103 PeKT. OMBITHI 20 Hexens bubmuorexa [IOK
CroneroBa. 3akoHb! hoTorddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DiHIITeHA 17151

98 doroapdekra. "Kpacnas rpanuna” 20 Henens bubmmorexa LIOK

- NP patuh 8 https://m.edsoo.ru/01ef4556
dboTtordpdexra
Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK

99 20 mHenens
Jlebenena https://m.edsoo.ru/64b4f966

100 BoHOBEIE cBOIICTBA YaCTUII 20 menenss = bubmmoreka [JOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoiins. [{nmuHa BoJHbBI e

bub6nmoreka [IOK
101 Bpoii 21
0 PO 1 pasmepe! 00macTu HEACIBL | ttps://m.edsoo.ru/Sdf8baf 1
JIOKAJIN3AlUH JIBUXKYIIICHCS YaCTULIBI
bub6nmoreka [IOK
102 K - I 21
0 OPITYCKYJISIPHO-BOJTHOBOM JTyaJin3M HEACHs hitps:/m.cdsoo.ru/Sccab62a
103 Judpakmus 371eKTpOHOB Ha 21 Henens bubnnorexa [JOK
KpHUCTaJljIax https://m.edsoo.ru/30dbal 8¢
Crnennduka n3MEpeHUH B MUKPOMHPE.
104 COO?HS)I_HGHI/IH He];)n e eHéHH(};)CTepr 21 Henens bubmorexa [IOK
. pe a https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P 21
CUICHHE IPadUICCKHX 32724 Heacs https://m.edsoo.ru/e70195bd
bu6mmoreka IIOK
1 P & 22
06 €lIeHUE PaCUETHBIX 3a/1a4 HeJelst hitps://m.cdsoo.ruw/ccIb3 182
KonTponbhas paboTa no remam:
bubmmoteka IIOK
1 7 n T " HK _ 22
0 OCHOBH\,C 0", HopHyCKyﬂﬂpHO HeRem https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 aroma. [Imagerapras Moaeas aToMa 22 Henens bubmmorexa HOK
' P A A https:/m.eds00.ru/312b750a
Pezepdopna
but6mmorekxa [IOK
109 IT b 22
OCTYJIaThl bopa Heaem https://m.edsoo.ru/404dfa9a
110 Bunpt ciektpoB. CriekTp ypoBHE# 22 wenens bubnuotexa [JOK
JHEPruu aToMa BoJaopoa https://m.edsoo.ru/cf74bl1a
CHoHTaHHOE U BBIH €HHOEC b K
111 VKT 23 Hexens nonmoreka 11O
W3JIy4E€HUE CBETa https://m.edsoo.ru/f945d85¢
112 Jlazep 23 menenss  bubmuorexa [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

HyknoHHas Mozens siipa
I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ YUCIIO siapa. M30Tomsl.
PangnoakTuBHOCTH

3aKOH paJIMOaKTUBHOIO pacrnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3iydeHus. BiausHue
pPaIuOaKTUBHOCTU HA KUBBIE
opranusmsl. /lo3zumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepusie cunbl. Jledekt Macco apa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobeMb! yrpaBiseMoro
TEPMOSIACPHOIO CHHTE3A.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS
AJIEPHOMN DHEPreTUKH

23 uenmend

23 wenens

23 "Henens

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bubnuoreka [IOK
https://m.edsoo.ru/aab98bef

bu6nmorexa LIOK
https://m.edsoo.ru/ff1758d0

116

Meroasl perucTpanuy u
WCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.
baproHsbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb
aJpOHOB

24 uenens

bub6mmorexa [IOK
https://m.edsoo.ru/lac08asSbh

117

®u3suka 3a npenenamMu CTaHIapTHOM
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnunctBo pusnueckoit
KapTHUHBI MUpa

24 nenens

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

Dtanbl pa3BUTHS aCTPOHOMUHU.

24 uenens

but6mmoreka [IOK




3HaueHMe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119 24 nenens
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX a https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIIBI, PAAUOTEIECKOIIEI 24 nenens buGnuorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHass acCTpOHOMHMS
Bup 3sésnnoro neda. Co3se3nus,
121 SIDKHE 3BE3/bI, INIAHETHI, UX BUIHUMOE 25 "Henens bubnnorexa [IOK
p A ’ A & https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Conueunas cucrema. CoJHILe.
122 CoJHeyHas aKTUBHOCTE. MICTOUYHUK 25 "Henens bubnuorexa [IOK
b a https://m.edso0o.ru/22748¢b4
sHeprun CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
123 XapaKTepUCTHKH. narpamma 25 Henensd bubnmorexa OK
XAPaKTEPHCTHIE. AHarp ) https://m.edsoo.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
bu6mmoreka IIOK
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH 25 Henend
A e 4 https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
CoBpeMEHHEIE TIPEACTABICHUS O bubnnorexa IHIOK
125 p peA 25 "Henensd &
MPOUCXO0KICHUH U 3BOTonMK ConHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anakTuka.
126 Tune! ramakTuk. YEpHbIE OLIPHI B 26 "Henend bubmmorexa TIOK
- ep P https://m.edsoo.ru/7cd10a0a
AIpax TalaKTUK
Bcenennas. Pacmupenue BeenenHoit. bubmunoreka IIOK
127 p 26 "Henens a

3akon Xa66ma. Teopus bombiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBa. PemmnkToBoe N3JIYUYCHUC

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

26 "Henens

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl aCTPOHOMUU

26 Hemensd

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO I10JIS
MOCTOSIHHBIX MarHUTOB' MJIN
"NccneqoBaHue CBOWCTB
dbeppoMarseTuKoB" uiIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOT'O MarHuTa Ha PamKy C
TOKOM"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue cuinsl AMmepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiIbl TOKa" NN
"OnpezeneHre MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHOM MHIYKIIMU'" WIIH
"Onpenenenyrie HHAYKIIMU BUXPEBOTO
MardHuTHOTO TOIA"

Pu3NYEeCKUu IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
camouHaykiuu'" i "COopka Moienn
3JIEKTPOMArHUTHOTO reHepaTopa”

26 Henens

27 Henensd

27 uenens

27 "Henensd

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8tb6391

134

Du3n4eCcKuil IPAKTUKYM 110 TEME

27 "Henens

bubnunorexa LIOK




135

136

137

138

139

"N3mepenue nepuoa CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB"

DuU3nYeCKui MPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKE"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue NEpeEMEHHOIO TOKa
yepes M0CIIEJ0BATEIbHO COCIMHEHHBIE
KOHJICHCATOP, KaTyLIKy U pe3ucTop"”
nn "UccnenoBanue paboThl
MCTOYHUKOB CBETa B LIENIN
IIEPEMEHHOT0 TOKa"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue nmapaMmeTpoB 3ByKOBOU
BOJIHBI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress nIpeaoMIIeHUs
crexna" win "l[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOT0
3epKajia v JUH3bI"

Pu3NYEeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHUS
paccenBaromUX JUH3"

27 uenens

28 Hemens

28 Henend

28 Henend

28 Henend

https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bu6nmorexa LIOK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

140

Pu3n4eCcKUu IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

28 Henens

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJIbCA U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
doTorpadusM TPEKOB 3apsHKCHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"U3mepenne nocrosinHoM [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA YEPE3 CBETOAMO]T OT
HanpspkeHus"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3peKEeHHOro0 aTOMapHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMETpa”
i "M3ydenue nornomienus oeta-
YaCcTHI AJTTOMIHUEM"

Pu3NYEeCKUu IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH TSI OTIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

29 Heneng

29 Henend

29 Henend

29 Henend

29 Henensg

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

bubnunorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabe6e

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3iusi CeBepHOro Moymapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, MJIaHeT, TYMaHHOCTE!
Y 3BE3/THBIX CKOTICHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acCTpOHOMUH B

. . bub6nmoreka [IOK
146 SKOHOMMYECCKOM, TEXHOJIOTTYCCKOM, 30 menmens
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIILHOCTH YeJIOBEKa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHui. Ponb 1 MmecTo usuku u bu6nmorexa LIOK
147 ¢ . . 30 Henens s
aCTPOHOMUHU B COBPEMEHHOU HAYYHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O0o001IcHNEe U CHCTEMATH3aIINS
3HaHuil. Pose ¢pusndeckoi Teopun B
OPMHPOBAHHUH IIPEACTABICHUI O
148 $H§H‘I§JKOﬁ Ka Tl:IHe MHpa, MECTO 30 Henens bubmmorexa LIOK
. p pa, 4 https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O TIPUPOJIC
O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
149 . " " 30 nenens
3HaHuM Mo teMe "Kunemaruka https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U CUCTeMAaTU3aIs 30 bub6muoreka [IOK
N HeAens
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O00011eHNE U CUCTEMATU3ALIS but6mmorekxa [IOK
151 . " | 31 nenens
3HaHW# 110 Teme "JluHamuka https://m.edsoo.ru/2dfbafc5
O06o01IeHrne U cucTeMaTH3aIus
. " bubnunorexa LIOK
152 3HaHUi 1o Teme "CTaTruka TBEp0TO 31 wenmens

Tema"

https://m.edsoo.ru/3ccad82e




O000111eHrE U CUCTEMATU3 AL

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS 31 Henens
" p . https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O000111eHrE U CUCTEMATU3 AL
154 3HaHUH 110 TeMe "OCHOBEI 31 Henens bubnmorexa LHOK
. " https://m.edsoo.ru/ed440cag
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNEe U cCHCTEMATH3AINS
155 3HaHui o Teme "TepMoauHaMuUKa. 31 wenmens buGnuorexa [IOK
" https://m.edsoo.ru/c63f7¢10
TemnaoBble MaIIUHbI
O0001IeHNEe U CHCTEMATH3AINS
156 3HaHUM 10 TeMe "ArperaTHbie 3 Here bubmmoreka [JOK
HEens
cocTosHUS BemecTBa. Ma3oBble a https://m.edsoo.ru/1d36b5b1
nepexomnl"
O00011eHNEe U CUCTEMATU3ALIS
157 3HAHUH 10 TeMe "DIEKTpUIECcKoe 32 nenens bubmmorexa [TOK
" https://m.edsoo.ru/3bf0def9
rmoJe
O0001IeHNE U CHCTEMATH3AIINS
158 3gaHui 110 Teme "I1oCTOsTHHBII 32 "enens bubnuorexa [IOK
. " A https://m.edsoo.ru/71453ee6
ANEKTPUIECKUHN TOK
O0001IeHNE U CHCTEMATH3AIINS G LOK
N HOJINOTEKA
159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX 32 Henens
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNE U CUCTEMATU3ALIS B but6mmoreka [IOK
Heaelst
3HaHUU 1o TeMe "MaruutHoe moie" a https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001eHuE 1
161 cUCTeMAaTHu3aIns 3HaHUH I10 TeEME 33 mHenens bubmorexa LHOK
" " https://m.edsoo.ru/053e2248
DNIeKTpOMarHuTHasE WHIYKITHS
162 PesepBublit ypok. O000mIeHNE U 33 menenss  bubnuorexa [JOK




CHCTEMATU3ALMS 3HAHUH 110 TEME
"Mexanudeckue konedbanusg"

PesepBHbIil ypok. O0001ICHNE U

https://m.edsoo.ru/d6310bfd

. bubnuorexa [JOK
163 CHUCTEMaTH3als 3HAHUH 10 TEME 33 wenmens
" " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeiit ypok. O600IICHHE 1
CHCTEeMAaTU3alMs 3HaHUH 110 TEME bubnunoreka LIOK
164 " 33 nenens
MexaHu4eckue U 3JIEKTPOMarHuTHhIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBubIii ypok. O0001IICHNE U
165 CI/ICTEM&TI/I?;ZII;I/I?I 3HAHUH 110 TEME 33 menmens bubmorexa [IOK
" " https://m.edsoo.ru/52ad1603
OnTuka
PesepBublii ypok. O0001ICHHE 1
P P . bubnuoreka [{OK
166 CUCTEMATH3AINAA 3HAHUH 10 TEME 34 wenens
" " https://m.edsoo.ru/Sbeclc65
OcuoBel CTO
PeseprHbIil ypok. O6001eHNE 1
167 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 10 TEME 34 nenens bubmmorexa [OK
" N " https://m.edsoo.ru/f7¢59d38
KopryckynsipHO-BOJTHOBOM JTyain3m
PeseprubIit ypok. O6001meHNE U
168 CI/ICTEM&TI/BZII_:[)I/IS{ 3HAHUM 110 TEME 34 nenens bubmmorexa HOK
" " https://m.edsoo.ru/1f511654
®du3uka aroMa
Peseprubrit ypok. O6001eHuE U
CHCTEeMaTH3alMsl 3HaHUH 110 TeMe but6mmoreka [IOK
169 " 34 nenens
®du3uKa aTOMHOTO s/1pa U https://m.edsoo.ru/905c¢5ce(
3JIeMEHTapHbIX YyacTull”
PesepBurrii ypok. O000111€HIE U
P P . but6mmoreka [IOK
170 CHUCTEMAaTH3alMsI 3HAHUH 110 TEME 34 uenens

"OnemeHTsl acTpopuzuxu"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl MTPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENIECH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOMIOTHO TBEPAOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUYECKHUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3naBath pu3ndeckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOCHUs
BEUIECTBA M JJIEKTPOJWHAMUKHU: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBMKEHHME, CBOOOJHOE TMaJeHUE TeJl, MABUKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpOoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KHUJKOCTEH U TBEPABIX TeJl, U3MEHEHUue o0béMa Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy apaMeTpaMM COCTOSIHUSA ra3a B M30IpoLeccax; JIeKTpU3alus Tell,
B3aUMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ys (PU3MUECKUE BEINYUHBI:
KOOPAMHATA, YyTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUUAIbHAsA DJHEPIHs,
MexaHuuyeckas paboTa, MeXaHW4YecKass MOIIHOCTh; NpHU OMNHCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bU3nMYeCcKyro BETUUUHY C IPYTHUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHBbIE TEIUIOBBIE CBOMCTBA TE€J M TEIUIOBBIE SBIICHUS,
UCHOJB3YS (PM3MUECKHUE BEJMUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JEHCTBUS
TEIUIOBOTO JABHUraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AMHUIBI, HAXOJIUTh
dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCBI), HCIIOJIb3YH (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYeCKUl CMBICIT HCTIONIb3YyEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M MPUHIUIIBL: 3aKOH BceMupHoro tsrotrenusi, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHUS
UMITyJIbCa, MPUHLMUI  CYNEPHO3UIUH CHJI, MPUHIUI PABHOIPABHS
MHEPLUUATIBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHUS BEIIECTBA, IA30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUYECKON
SHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONIIOTHOW TeMIepaTypoH,
NEpBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE TPUHIUIBI JIEHCTBUS MallUMH, HpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iMuyaTh  yCJIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBath npodiemy (3a7ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHUS, TPOBOJUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEIHYUH,
IIpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBAaTh  pe3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTH
(GU3HMYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOro TpyAa NPy MPOBEIECHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH JESITENLHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aJjaui BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PHU3UUECKUE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAacuéThl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemiate Kau4C€CTBCHHBIC 3aga4uu: BBICTpPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha MU3YYCHHLIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM Ui TIOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLUK, TONYYCHHON U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMAIHUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 10 (DU3KMKE B IMOBCEIHEBHOU KH3HU
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3JI0POBBbSI M COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpere

PaGoTtate B rpymme C BBIMOJIHEHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KITIACC

Kon
NpoBEpPsSIEMOro
pe3yabTara

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (QU3UUYECKUX MOJEIIEH:
TOYEYHBIN JIJIEKTPUYECKUHN 3apsf, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO siJIpa NP PEelIeHUH PU3NUYECKHUX 3a]a4

11.3

Pacnio3naBath (u3nueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYCCKAs
POBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAs WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpoCTpaHeHUE CBETa, OTPaKEHHE, NpEeIOMIICHHe, WHTepdepeHIms,
nudpakiys U MONSApU3aIMs CBETA, AUCHEPCHS CBETa, (HOTOIIEKTPUUSCKHIA
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJAa,  ©CTECTBEHHAas WM HCKYCCTBEHHAs




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pu3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUia TOKA, dJIEKTPUUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIYKIUS MAarHUTHOro mojs, cuina Awmmepa, cwia Jlopenua,
WHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUN B KosieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKa B IpollecCe TapMOHMYECKMX 3JEKTPOMArHUTHBIX KosieOaHuH,
(doKycHOE pacCcTOsIHHE | ONTHYECKas CHja JIMH3Bl, IPH OIMHUCAHUHU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEJIMYMH, UX
0003HAUCHHsI W EIUHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(du3nYecKue BEITUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPUHLUIBL: 3aKkoH OMa, 3aKOHbI [OCJIEIO0BAaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETAa, ypaBHEHUE
OnHmTeiiHa a1 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI JIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacraza; mpu 3TOM pas3lInyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKOe  BBIpaXXEHHWE M ycjoBHsl  (TpaHMIbl,  oO1acTH)
PUMEHUMOCTH

Omnpenendarb HalpaBJI€HUE BEKTOpPAa MHAYKUMHW MarHUTHOIO  MOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBAEMOE IUIOCKHM 3EpKaJIoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MponecCoOB C UCIOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath podiemMy (3a1ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, MPOBOJUTE OIBIT
1 GOPMYIUPOBATH BHIBOJIBI

11.10

OcyiecTBIITh MpsIMblE M KOCBEHHbIE M3MEPEHHsS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
NPSAMBIX U3MEPEHUH; MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW W
HpOGKTHOfI ACATCIIbBHOCTU € UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1abopaTopHOTro 000PYIOBaAHUS

Pemate pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMpaTh (HPU3UYECKYIO MOJIENb, BBIICIATh (PU3HUYECCKUE BEITUUUHBI
U (QopMyIBl, HEOOXOAWMBIC ISl €€ peHmIeHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOIMYJISIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3gMyHbIX HCTOYHUKOB; KPUTHUECKH
aHAJIU3UPOBATh M0JIy4yaeMyl0 HH()OpMaIUIo

OOBSICHATh MPUHLUUIBI JEHCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX

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

11.17

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHust Oe30macHOCTH Npu  oOpallleHuu ¢ [npudbopamMu HU
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POIIEH,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PACHpeNeaTh 00s3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalUAX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TpOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHble meTonaml
IIO3HAHMSI OKpYXkKarolero Mupa. Poss sxkcriepumenTa
U TEOpUM B IIpPOlLlECC€ TMO3HAHUA IPUPOABL.
DKCrepuMEHT B (pu3uke

1.2

MonenupoBanue ¢usnueckux  ABICHUA |
nporieccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl PUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpMHIMII COOTBETCTBHSI.
Porb m wmecro ¢msuku B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH NEeSITeNbHOCTH JIIOIeH

MEXAHUKA

2.1.1

#HH#ParHH#KHUHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTEIIBHOCTD
MexaHuueckoro JBmkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepemermienne, CcKOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBI KOOPJIMHAT.
CrnosxeHue nepeMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEITHOE
IBIKEeHHE. ['paduKku 3aBUCUMOCTH  KOOPAHMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepeMENICHUS
MaTepUAIbHON TOUYKU OT BPEMEHU

2.14

2.1.5

2.1.6

CBoOoaHoe majieHre. Y cKopeHue cBoOOOIHOTO
maaCHUuA

KpuBonuneiinoe JBHKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEWHAs CKOpOCTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHNE

TexHuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLIEHHSI MEXIY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaIbHOM
CKOPOCThIO, PaBHOH Hynro. V3ydeHue ABHIKEHHS
apuKa B BS3KOW XHIKOCTU. V3yueHne ABHIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMHAMUKA

2.2.1

222

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

Macca tena. Cuna. [IpuHImMn cyneprno3uiyuy Cuil

223

Bropoii 3axkoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HproTOoHa /U1 MaTepHaIbHBIX TOUEK

224

2.2.5

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

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JIBIXKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0CoOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaIllCHHUS.
[I;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCo

TexHuueckue YCTpOﬁCTBaZ MNOJIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka N0 HAaKJIOHHOM IUIOCKOCTH TOJ AeHCTBHEM
HECKOJIBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NPYXUHE WU PE3UHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par###3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOueK. IMMysbC cuiibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B ICO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




234

MOoIIHOCTh CUIBI

235

2.3.6

2.3.7

Kunetnueckast 53Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennmanpHas >Heprus. [loTreHnManbHas SHEPruUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas SHEPrUs Teja BOJMU3M MMOBEPXHOCTH
Seman

IloTennmanbHbIe ¥ HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HCIMOTCHLIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunl CHUCTEMBI  TCII. 3akoH
COXpaHCHUA MEXaHUYeCKOM OHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3u
paboThl CcHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
##HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUXKEHUE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YacTHUL BENIeCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mognens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIJIOBOIO  JABUKEHUS
yactull raza. [lIkana temnepatyp KenbBuna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xopa, n3zobapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TEpMOMETP, bapomMeTp

[TpakTrueckue padoTel. MI3MepeHne Maccsl BO3ayXxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUCTEMA. Bnaytpennss
SHEPrus TEPMOJAMHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEabHOTO rasa

323

33791831 TEIUIONEpEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMSA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHas  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEILJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['paduueckast uHTEpIIpEeTaIys paboTHI ra3a

3.2.5

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TerIoBEIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nevictus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeobpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETHKH

TexHUuecKne yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOHM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

33

###Par#### AT PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

3.3.1

332

[NHEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCaAlMA. I/IcnapeHHe )51
KHUIICHUC. yIIeJ'ILHa}I TCIIJIOTAa r[ap006pa3013aHH;1.
3aBHCHUMOCTh TEMIICPATYPHI KUIICHUA OT JaBJICHUA

AOGCONIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPOINHS CBOWCTB KpUCTaLIOB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

334
riasnenus. Cydmumanus
3.35 YpaBHeHUE TEIIOBOTO OanaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYyUCHUS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIaXKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
4.1.2 [IpoBOIHMKY, AUAIIEKTPUKHU U MOJYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aumopgeiictBue 3apsanoB. 3akon Kynona
DJIEKTpUUYECKOE ToJe. Hanpsoxénnoctsb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
Jluany HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OIS
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ JOUAJNEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwuanexrpudeckas
MPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrusl 3apsKEHHOTO
KOH/JIEHCAaTopa
TexHuueckue yCTpoOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTaTUYECKAs 3alluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
41.10 IIpakTrueckue paboTHL. N3mepenune
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
##Par###IIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnosus CYLIECTBOBaHMS MOCTOSIHHOTO
4.2.1 ANeKTpruYecKoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 [TocTosiHHBIN TOK
4272 Hamnpsixenune. 3akon Oma 1i1s ydacTka 1enu
423 DnexTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BEIICCTBA




424

HOCJIGIIOB&TCJIBHOQ, nmapajjicJibHOC, CMCIIAHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snexrpuueckoro Ttoka. 3akoH Jlxoymns —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0O TOKaA

4.2.7

anekTponBkymas cwia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3akoH OmMma JUTSt MTOJTHOU (3aMKHYTOM)
anleKkTprueckoi nenu. KopoTkoe 3amMpIkaHue

4.2.8

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H MpuMecHasd

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBoiCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4.2.11

DNeKTpUUECKU TOK B 3JIEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psia. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue ycTpoNCTBa: aMIIEPMETpP, BOJIBTMETP,
peocTar, MICTOYHUKH TOKa, JJIEKTPOHArPEBATEIIbHBIC
IpuOOpBI, 3JIEKTPOOCBETUTEIILHBIE npuOopBHl,
TEPMOMETD COINPOTUBJIEHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u ($hoTOpe3uCTOpHI,
ITOJIYIIPOBOJTHUKOBBINA TNOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3nena
4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMeHTHI COEPKAHUS

SJIEKTPOAMHAMUKA

#HH#PartH#H#MAT'HUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHAYKIA




IlocTossHHEIE MAarHuThbL. B3aumonelictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHUTHONW WUHAYKIIUH.
439 IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
e uHAyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TOJIsI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUWA TOJs IJIMHHOTO MPSMOro IPOBOJHUKA U
433 3aMKHYTOT'O0 KOJIBIIEBOTO IPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenna, e€ Moaynb U HampaBlcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIBI B OJHOPOJHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBneHre 3MeKTPOMarHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4338 OJAC wuHayknuu. 3aKOH  3JIEKTPOMAarHUTHOM
e urayknud Papajest
Buxpesoe snexkrpuueckoe nojue. 9J]C uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. fIBrieHne camowHAykiuu. DJ[C
o CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKHA ¢ TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHUYeCcKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTHI, IEKTPOIBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb
[TpakTiueckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsI KaTyIIKK ¢ TOKOM. VccrnenoBanue IencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
###Par#t#H#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
KonebarenbpHas cucrema. CBOOOIHBIE KOJICOaHUSI.
5.1 5.1.1 [Mapmonnueckne xonebanus. Ilepwon, dacrora,

amMIuInTya U dasza KoyeOaHui

IIpy>xuHHBINA MagsTHUK. MaTeMaTU4eCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHMYECKOE  OIMCAHME
K0J1e0aTeNbHOTO IBUKECHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
UCXOJHON BEIMUYUHBI C aMIUIUTYJaMHU KoJeOaHU
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTeNbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
kojebanusimMu. @opmyna Tomcona

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHEPIrun B nacaJlbHOM
K0J1€0aTeIbHOM KOHTYpE

Boinyx1eHHbIe MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[Iepemennblil Tok. CUHYCOMAAIBHBIN TEPEMEHHBII
TOK.

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepaya U
notpebieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHUE  PUCKM  TpPU  IPOU3BOJCTBE
AIEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHunueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesad

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH NE€pHO/Ia MaJlbIX KoJieOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IMEpEMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

#H#HPartHH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHUSL. [Tepuon. CkopocTb
pacnpocTpaHeHus U JiauHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
590 ###Par####  Uurepdpepenuns u  audpaxmus

MEXaHHUYECKUX BOJH




523

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTta
ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBUS W3JIYy4YEHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpOB E, B 1 v B 211€KTpOMaruuTHOW BOJIHE B
BAKyyMe

525

5.2.6

5.2.7

CBoJicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.

Pannonokamnus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKAa B
TEXHUKE W MEIULUHE, Pagap, paguolNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par#H##OIITUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa’keHHii B INIOCKOM 3epKalie

533

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. ClnoxHbIN cocTaB 0e10ro cBeTa.

[Bet

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. DoKycHOe paccTOsHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux 1 pacceuBaromux jauHzax. opmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JTNH301

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUUYECKON
ONTHUKH

Wntepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHUMYMOB B HUHTEpP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Hudpakuus cBera. udpakuuonHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

539 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, IO PO
[IpakTuueckue pabotbl. M3mepeHue mnoxazaTess
53.12 MIPEIOMIICHUS. Hccnenosanue CBOWCTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Macchl C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusi MOKosi CBOOOIHOMN
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

##H#Part##JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

®otonsl. @Dopmyna I[lmanka CcBS3M SHEpPruu
¢oToHAa € €ro 4acToToW. ODHEPrusi U HMILYJIbC
¢dboTtona

OTtkpbITHE U UccnenoBaHue GoTorpdexTta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHeHnue OiHITeiHa a8 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

Texauueckue YCTpOMCTBA: ($hOTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

7.2

7.2.1

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
MCCIIE0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJEeJIb aToMa




7.2.2

IToctynarel bopa. HM3nyuenue u moOIIOLICHUE
(GbOTOHOB TpU Mepexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Bunbl cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJOPOaA

7.2.3

BosiHoBBIE CcBOMcTBa wactul. BonHbl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
3JIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

7.2.5

CrioHTaHHOE€ U BBIHY)KJIEHHOE  U3JIy4YCHHE.
Y CTpoiicTBO U IPUHIIKI Pa0OTHI JT1a3epa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIN aHAIU3
(cTieKTpOoCKoIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS u pETUCTpALAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3Ny4deHus. BausHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykioHnHas
Monenb sapa lelizenOepra — MBaHeHko. 3apsin
anpa. MaccoBoe yucino siapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OIEKTPOHHBI W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBsI3U HYKIOHOB B siipe. SlepHbIe CHUIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHIBl. OTKpBITHE IO3UTPOHA.
@yH1aMEHTAIbHBIE B3aUMOIEHCTBUS
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccnenoBaHue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

8.3

ConneuHast cucrema. IlmaHeTsl 3€eMHOM TpPYIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKHU, KApIUKOBHIC
riaHeTsl. Manbie Tena CoaTHEUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

NcTtounuk sHeprun CosHIA U 3BE3]T

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. [[lnarpaMMa «CHeKTpajbHbIN K1acc —
CBETUMOCTBY. 3BE311b1 TJ1aBHOU
MOCJIC/IOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] TJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

#H#Part###BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS O MPOUCXOKIACHUI
u 3Bosroruu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsiii Iyt — Hama ['anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacupeneneHue 3BE3 1, raza
u neutd. llonoxxenne u apwxenune ConHuLa B
INanakTuke. [Tnockas u cheprudeckas moaCHCTEMBI
lNamakTukn

8.8

8.9

8.10

Tunel ramaktuk. PanuorajakTuku M KBas3apbl.
YEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenne BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paamyc
Bcenennont, teopus bousbmioro B3psiBa. Mozaeinb
«ropsuei Beenennoii». PennkroBoe usirydeHue

MacuirabHast CTPYKTypa Bcenennoi.
MeraraakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




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

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

CdopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (HU3UYECKHE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

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

BCJIIMYNHAMHU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH Ui aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa ¥ MeraMupa, pa3jinyaTh YCIOBHS
3 (rpanubl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, TOHUMATh
BceoOImuMid xapaktep (pyHIaMEHTalIbHBIX 3aKOHOB M OTPAaHHYEHHOCTh
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOIIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJOXKEHHS, 3aKOHBI H

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKON MOJEbIO: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaATh (U3MYECKHE MOJCNIH, OTBEYAIOIIUe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCSl JAHHBIX, AaHAJIU3UPOBATh peE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOIBHOTO Kypca (DU3WKH, a TakKe WHTErparuu
6 3HAHUN M3 JIPYTUX MOPEIMETOB €CTECTBEHHOHAYYHOIO  I[UKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

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




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJBb3yeMbIMU B (U3UKE: MPOBOIUTH IMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEeIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSCHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (HU3HUUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEILCKOM  JCSITEIBbHOCTH C  HCIIOJIB30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHU N o paloOHATBHOM
[PUPOJIONOIb30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BAaHUU
JOCTMKEHUM HAYKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3MTUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIue
(GU3NYECKOTO  COAEpX)aHWSA C  HCIIOJIB30BaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHMH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN3a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHST (PU3MUECKUX IMPOIIECCOB, MPOUCXOISAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HEOECHBIX TEJI, DBOIOLUHY 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaeJa/T IIpoBepsiemMblii 3/1eMEHT COAepPKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA
1.1 KNMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHTEIILHOCTh

1.1.1

MEXaHHUYCCKOI'O IBMKCHNA. Cucrema oTcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

1.1.2

Iy TE.
CnosxeHIle IlepeMelleHHIT:

Ay =+,

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

_ A7
L= —
At

—7=(1,0,.0.),

Ar—={

Ax ,
1.1.3 v, =—| =x/. aHANOINYHO v, =),, U =Z,.
At |y '

CroxeHHe CKOpocTell: o, =5, + 0, -

Brruncnenne nepeMenenys 1 IyTu MaTepUaIbHOW TOUKH

IpU IPSIMOJMHEHHOM JBH)KEHUH BJIOJIb OCH X TIO TpauKy




3aBHCHUMOCTH Vy(t)

- . AD ~,
YCKDPEHIIE MAaTEPHATBHOII TOYKIL: a = —L =u =
t—30

At
1.1.4
Au, , .
a, = =(v,),", aHamorHO a, =(v, ', a.=(v.)
At t ] ler T =7
Ar—0
PaBHOMepHOC HpﬂMOHHHeﬁHOC JABHKCHUC:
x(t) = xg + Voxt
x(1)
0
+
1.1.5

ox

Uy (t) — vg, = const

®




1.1.6

1.1.7

Ox

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXKXCHHUC:

v (t)=vu, +at
a, = const

-

U;.T - L’:f'r = EH.T [Il _Il]

L =
HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S = 1—,}

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHS.

Vi

Yo °

Q Xo ";—

JIBukeHwue Tena, OpOIIEHHOTO MO YITIOM ¢ K TOPU30HTY:




1.1.8

wR

[.r{f} =X, +U,f=x +tU,cosa-f
1 gt gt

v(E) =y, Ut + 5 =:v.:)+u¢,5.inr;¢-r—T

v (t)=uv, =uv,cosa

{UJ.{IJ =y, +g I =y,sino— g

g,=0
g, =—g= const

KpuBonunerinoe npuxenue. [[BikeHue MaTepuaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas v JIMHENHAsA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JABUKEHHH TOYKH IO OKPYKHOCTH
21

=—=2
w T Y

2w




1.2

2o
. LleHTpOCTpEMUTETHPHOE YCKOPCHHUE TOUKH:

uc

R
. [lomHOE yCKOpEHHE MaTeprUaTbHOM TOYKH

1.1.9

1.2.1

1.2.2

TBépnoe teno. IloctynarensHoe 1 BpamarenbHOe

JIBMKEHUE TBEPJIOTO TENA
JNHAMUKA

WNuepuumaneuble  cuctembl  orcy€ra. [lepBbiid

Herotona. [IpuHnun otHocutensHOCTH ["anunes

Macca tena. IITOTHOCTE BeliecTBa:

3aKOH




©
I
<13

Cuna. [IpuHiun cyneprno3uuuu CUiL:

-

FpaBHOAeﬁCTB =F +F+.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: 115 marepuanbHoit Touku B UCO

- -

Fl = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
£, Fy,
125 Tperuii 3akoH HproTOHA 1111 MaTepUaibHbIX TOYEK:
Fi; = —Fy




12

21

1.2.6

3akoH BCEMHUPHOI'0 TATOTCHUA: CUJIbBI NPUTANKCHUSA MCKAY

TOYEYHBIMUA MacCaMy paBHBI
mim;

F=6—p




Cuma TsHKeCTH. HeHTp TSDKECTH Teja. 3aBUCHUMOCTH CHIIBI

TSDKECTH OT BBICOTHI h Haa TIOBCPXHOCTBIO IIJIAHCTHI

panuycoMm RO:
_ GMm
" T R+

mg

(R
0

+
h)

GMm




Cwuia ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Fp = uN
F
P
UN
1.2.8
Cuita TpeHus TOKOS:
Ep < pN

P

IA




Koaddurment tpenns

JlaBnenwue:
P=7%
p
S
1.2.9
F
1
1.3 CTATHUKA
.
F
MOMEHT CUJIbl OTHOCUTEIBHO OCH BPALLEHUS:
[M| = Fl, rae | — muie4o cuisl
F
1.3.1
F
OTHOCUTEIBHO  OCH, Tmpoxonsmer depe3 Touky O
MEePIEHINKYIISIPHO PUCYHKY
1.3.2 Lentp macc Tena. LleHTp Macc cucteMbl MaTepUATIbHBIX




TOYCK:

.M.




B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)




const)
LIEHTP MacC TeJia COBIAJIAET C €r0 EHTPOM TIKECTU
VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M;+M, +...=0
1.3.3 ~ ~
|+ Fy+...=0
#H#HPar###
3akon ITackans
1.3.4
JlaBaeHnue B )xuakocTH, rmokosmeiicsa B UCO:
p =po + pgh
p
#H##Par#i# P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#H#H#Pari#
1.3.6
Apx




1.4

HHHAPar##H#
1.4.1

BBITECH

CCJIK TCJIO U ) KUJKOCTB IIOKOATCA B I/ICO, TO

FApx = ngBmTECH

Apx

pgv

BBITCCH

VYcioBue 1iaBadHus TEN

3AKOHBI COXPAHEHNW A B MEXAHUKE

HNMiynsc MaTepralbHON TOYKMU:

p=mv




NMmynbc cuctemsl Te:

P =D +p2+

p

p

HHHP At !
142

+




H#HHH#Par###
1.4.3

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHeLUHAt'l'- -

A(




1 BHEIITH

At

2BHEIIH

At

B UCO , ectu

Ap = A(p; +pp+...) =0




, €CITN

- >

FlBHeLLIH + FZBHeLuH+' e




1BHEIIH

2BHENH

0
PeaktuBHOE ABUXKXCHHUC
F
P artHH AT ¥
1.4.4 PaboTa cHiIbl Ha MaJIOM IEpPEMENIEHUH:
‘{=|ﬁ'|-|ﬁf|-c&5 a=F, -Ax
@
1.4.5 D

MOIIHOCTh CHIIBI:

€CJIH 32 BpeMsi




At

At
paboTa CHIIBI U3MEHSETCS Ha , TO MOLIHOCTh CHUIIBI
AAd
P=—" =F-vu-coso
ﬁt Ar—

1.4.6

Kunernueckas 3Heprusi MaTepuaabHON TOUKH:

mv p
E}cm—l =5 =5

2 2m

KWH

my

2m




1.4.7

3aK0OH U3MCHCHHS KHHETHYSCKOM OHCPIUU CUCTEMbL

MarepuasibHbIX Touek: B UCO AExun = Al + A2 + ...

[ToreHManbHas 3Heprus:
JUISl TOTEHLIIMAJIBHBIX CHJT

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

lmoreHIg

210TeHI

AE

MOTEHI]




[ToreHmanbHas SHEPrusi MaTepUaIbHONM TOYKU B
OJIHOPOJHOM I10JI€ TSKECTH:

EI'IOTeHu =mg h

IIOTEHIL

mgh

[TorenuuanbHas 3HEPTUs yIpyro 1eGopMUpOBAaHHOTO
Tena:

kx?
EHOTeHu = T

TOTEHI]




1.5

1.4.8

1.5.1

3aKOH U3MEHEHUS U COXPAHECHUSI MEXaHUYECKON YHEPTHU:
Fiex = B + Emre:—m-
B IICO AEex = Agcex HEMOTeHIL CEs
B IICO AE,ex =0, eClI Agcex HeOOTEHI. CHI 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHMsT ~ MaTepPUANBHONW  TOYKH.
Ammuutyna u Qasa  konebanmil. KuHemartuueckoe
OIMCAHUeE:

x(7) = Asin| @t +o, ).

v, (5) =x/.

a(f=(v,),=—'x(f) =a, +a'x=0,
IJI€ X - CMEIEHUE U3 PaBHOBECHUS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
_kx’
rae

k = mw?

k

ma

. DTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIACaHUE (3axoH COXpPaHEHUs

MEXaHUYECKOM SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELICHHUs MaTephuallbHOU
TOYKM C aMIUIUTyJaMu KoJjieOaHuih €€ CKOpOCTH U

YCKOPCHUH:

U =04, a__ =04

ITepuon 1 yacToTa KoJieOaHUH:

r=2r_1
3] Vv

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

MasiTHHKaA.
1.5.2 ]
T=2xm |—
g
[Tepuon cBOOOIHBIX KOIEOAHUN PY>KUHHOTO MasTHUKA!
m
T=2n T
153 Bomyxaennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
KpHUBast
Ilonepeunsle u  mpoponbHble  BOJHBL.  CKOpoOCTh
pacrnpoCTpaHCHUA U JJIMHA BOJIHBI:
1.5.4

v
A=vl =—
v




HNutepdepentius u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISAPHAS ®U3NKA. TEPMOAMHAMUKA
2.1 MOJIEKVYIJIAAPHASA ®U3UKA
Mopnenu cTpoeHusi Ta3oB, JKUIKOCTEM U TBEPABIX TeEIl.
[TycTs TepMoauHaMuyeckas cucreMa (Tesno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYI. Torjga KoJIn4ecTBO BEIIECTBA
N m
TN
%
2.1.1 )




rac

— 4rciIo ABOTaJIpo, M — Macca CUCTEMBI (Tena),
u

U
— MOJIIpHAs Macca BellecTBa

2.1.2
2.13
2.14
2.1.5

TermoBoe NBMKEHUE aTOMOB M MOJIEKYJI BEIIECTBA
BzanmMmopeiicTBie YacTHI] BemecTBa

Huddysus. bpoyHoBCcKkoe qBUKEHHE

Monpens uneanbaoro raza B MKT

CBsi3p  MEXAYy JaBJICHUEM H CpeIHEeH KUHETUYECKON

BHGPTHGﬁ MOCTYNATCIIbHOT'O TCILJIOBOI'O JABUKCHUS




MOJIEKYJI HeanbHOTro ra3a (ocHoBHOE ypaBHeHne MKT):

1 z 2 [(mp'| 2 —
p=-mpv'="n-|—~——|=n-¢__.
3 3 2 3

- KOHIIEHTPAIIUS MOJICKYJT

2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBa3p TeMmeparypbl ra3a CcO CpeOHEM KHHETHYEeCKOU
SHEpPrueil MOCTYNaTeNbHOIO TEIUIOBOTO JIBHJKEHUS €ro
MOJIEKYJIL:
2.1.8 (m.p* 3
& =|—— |==kT
L2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




VpaeHeHHe MeHe1eeBa — KianeHpoHa
BrepaykeHHe U1 BHYTPeHHEH SHEPTHH

Vpaenerne Menueneera — KuaneiipoHa (IpHMeH

3AIIICH):

pV=""RT =vRT =NkT, p=PRL

K K

BripaieHue U1 BHYTPeHHeIl 3HepPIHI 0HOATOMHO]
raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3aKkoH I[aJ'II:-TOHa JJIA JaBJICHUA CMECHU Pa3pCKCHHBIX I'a30B:

p=p+pt..

!




2.1.12

N3omporieccsl B pa3peskeHHOM ra3e ¢ IOCTOSIHHBIM YHCIIOM
MoJieKyn N (C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepMma (T = const): pV = const

uzoxopa (V = const):

p
- = t
T cons

T

p

const

u3obapa (p = const):
v = t
T = cons

const




I'paduaeckoe nmpencrapneHue n3omnporeccos Ha pV-, pT- u
VT- nuarpammax.

OObeIrHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

pV

const

JJIA IOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI:IHIeHHBIG N HCHACBIMICHHBIC IIapbI. KauecrBennas

3aBUCUMOCTDb IINIOTHOCTH W HABJICHUA HACBIONICHHOTO IIapa

2113 OT TemmepaTypbl, WX HE3aBHUCUMOCTH OT 0O0BEMaA
HACBILEHHOI0 1apa
Brnaxxnocts Bo3ayxa.
OTHOCUTEIbHAS BIAXKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCblmnapa(T) B pHacmLunapa(T)
¢
2.1.14 =

P

HachIIapa




(1)

(M

)

)

napa

HACBIIapa

napa

HN3meHeHue ar PEraTHbIX COCTOSIHUM

BCIICCTBA: UCIIAPCHUC

2115 U KOHJICHCAIUsl, KUTIEHUE KUJKOCTH

5116 W3meHenne arperatHblx COCTOSIHMM BEIECTBA: IJIABJICHUE
o U KPUCTAJUIM3ALHS

2.1.17 [TpeoOpa3oBanue sHEPrUH B (ha30BBIX MEpEXoaax




22

TEPMOJNHAMMHKA

2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

222

BHyTpenHsis sHeprus

223

Termonepenaya Kak Ccrmoco0 M3MEHEHHS BHYTPEHHEH
sHepruu  0Oe3  coBepuieHHs  paboTel.  KouBekmws,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

224

KonnuecTBO TEIUIOTHI.
VY nenpHas TEINIOEMKOCTE BENIECTBA C:
Q = cmAT

cmAT

225

VY aenpHas TerioTa napooodpaszoBanus L: Q = Lm.
VY aenpHas TeroTa IIaBieHus A Q = Am.

VY aennHas TemnjaoTa CTOopaHuA TOIUIMBA (: Q =gm

2.2.6

2.2.7

DnemeHTapHas paboTa B TEpMOJAMHAMUKE:
A =pAV

pPAV

Bbruucnenne pabotel mo rpaduky mporecca Ha pV-
quarpamme

IIepBbIil 3aKOH TEPMOIMHAMUKH:

Q12 = AUjp + Ayp = (Uy — Uyp) + Aqy




AU

w

12

12

12

Anmnabara:
Q12 =0= Ay, = (U; — Uy) = AUy,




12

12

w

AU

12

228

Bropoii 3akoH TepMoarnHaMuku. HeoOpaTumblie mporiecchl




[Tpuniune! aeiictBus TemnoBbix MamuH. KIT;

B Aaamr _ QH;I-P _|Qxcu'[| =1_|Qxcm|

MakcumanbHoe 3nauenue KII. [{ukn Kapno:
T — T, T
2.2.10 max N = Ny = —0 =] —Zon
Taars Tary
YpaBHeHuUE TEIJIOBOTO OajaHca:
Q1 + Qz + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOJMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

ONeKTpu3anus Teldl U €€ MPOSIBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTapHBIM 3JIE€KTpUYECKUM

3apsi. 3akoH COXpPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueyHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEILIECTBE C JUIICKTPUICCKOM

MMPOHUITACMOCTBIO

9

poplallel 1 el
g 4mes, i

3.1.3

3.14

Onektpuyeckoe nojie. Ero nelictBue Ha 3IIEKTpUUECKHE
3apsaabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpo6m>11?1

pOOHbIH




[Tone Toyeunoro 3apsna:

q
E, = kr—2
;
k
r
2
q
OTHOPOJHOE TI0JIE:
E = const.




const.

KapTtune! 1uHUN HanpsskEHHOCTH ATUX TOJICH

3.1.5

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHocTh NOTEHIMATIOB U HANPSKEHUE:
A1z = q(¢p1 — ¢2) = —qAp = qU.

12

q(¢

qU.

IloTeHunanbHast OHECPIrus 3apsga B S3JICKTPOCTATHYCCKOM

IIOJIC:




-AW

ITorenmuan QJICKTPOCTATHYCCKOI'O ITO0JIA:

¢_Y
T q
¢
q
W

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3sHOCTH IMMOTCHIUATIOB JJIA

OJIHOPOJHOTrO 3ekTpocTarnueckoro nojsi: U = Ed

[TpyHIMI CyNIepHO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+







3.1.7

3.1.8

3.1.9

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBecHS 3apsA0B: BHYTPU IPOBOJAHHUKA

ELt=0

0
, BHYTPHU U HAa TIOBECPXHOCTHU MMPOBOAHUKA P = const

Jusnexktpuku B IEKTPOCTATUUECKOM
JusnexkTpuyeckasi IPOHULIAEMOCTD BEILECTBA €

Konnencarop. DneKTpoéMKOCTh KOHICHCATOPA!

q
C=—
U

IIOJIC.




3.1.10

DIEKTPOEMKOCTb IIIOCKOTO KOH/ICHCATOpA:

_ €8S C
= P = &(y

&€

eC

Hapannenbﬁoe COCIMHCHNEC KOHACHCATOPOB!:

q :q1+q2+...,U1 = Uz :"'!CnapaJIJ]_C1+C2+'"




mapaun




ITocaenoBareabHOE COCAUHCHHIE KOHACHCATOPOB:

U=Ui+Uz...q1=q2 =..., =—+—+..




T1oCiI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? ¢*

W=7 =72 "¢

qU




cU

2C

32

3AKOHBLI ITOCTOAHHOI'O TOKA

Cua Toka:
7=2q
3.2.1 Ay 50
IlocTossaHEII TOK: I = const
Jnst mocrosiHHOrO TOKA q = It
329 VYcnoBus CymecTBOBaHUS AIEKTPHUIECKOTO TOKA.
o Hampsoxkenne U u DJIC E
3akoH OMa aJig y4acTKa Lemnu:
U
==
3.2.3 R




324

3.2.5

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC.

3aBUCUMOCTE

COIIPOTUBJICHUA OJHOPOAHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CeUYeHHUS. Y JIeIbHOE COIIPOTUBJICHHUEC BCUICCTBA.

l

Ucrounnku Toka. J]C ucTtouHmKa ToKa:

E =

ACTOpOHHI/IXCI/IJI

q




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHUC NCTOYHUKA TOKA

3.2.6

3axon OMa AJ1s OJIHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIeTu:

E =1IR + Ir, oTkyna

Rr




Hapannem,Hoe COCIMHCHHNEC ITPOBOJHUKOB!
I=11+12+..,Ul=02=...,
1 _ 1.1
Rnapa}m Rl RZ -
R
napaut
1
3.2.7 =
R
1
1
+
R




HOCJ‘IGJ:[OBaTeJ'IBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=U1+02+..,11=12=..,
Rl'[OCJI = R1 + R2+...

T10CJI




3.2.8

Rt

Pabora snexrpuueckoro Toka: A = [Ut.
3akoH /oy — JleHua:
Q =I*Rt

Ha pe3ucrope

2

U
R:Q=A=12Rt=IUt=7t
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3.29

MOUIHOCTB 3JEKTPUYECKOIO TOKA!

Ad
P=— =IU

At Ar—)
TerutoBast MOILIHOCTB, BBIAESEMAs HA PE3UCTOPE:

p=rr=L -
R

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

3.3.1

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUCCKUX 3apsAa10B B
IMPOBOJHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépl[I:IX
MCTAJIJIOB, paCTBOPOB U PaCIlJIaBOB 3JICKTPOJIUTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE

MexaHudeckoe B3auUMOJICUCTBUE MAarHuToB. MarHuTHOE
nose. Bekrop  marHuTHOM — MHaykumu.  IIpuHuun

CyNEPIIO3UIMN MarHUTHBIX TOJICH:

B = B1 +B2+




JIuaun WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHHI
HHAYKIOHUN MAar"duTHOI'O I1O0JIA II0JIOCOBOTI'O n

HOI[KOBOO6p83HOl"O IIOCTOAHHBIX MaroHuTOB

OnbiT Opcrena. MarHuTHOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHU MAr"tuTHOr'O IOJd JJIMHHOTO

332
OpSIMOTO  TMPOBOJHHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYILIKH C TOKOM
Cuita Amnepa, e€ HanpaBJIeHUE U BEJIMYNHA:
F, = IBlsina
F
A
333
IBlsino

, [JI€ O — YIoJI MCXKYy HallpaBJICHUCM ITPOBOAHNKA U BCKTOPOM




334

12

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJIUYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
/1€ 0. — YTOJI MEX1y BEKTOpaMu

-

v

+

. HBI/I)KCHI/IG Sapﬂ)KeHHOI\/'I YaCTUILbI B OJHOPOAHOM MAarHuTHOM

IoJIC

34

OJIEKTPOMATHUTHAA MHYKIMA




3.4.1

[ToTok BeKTOpa MAarHUTHON MHIYKLIMU:

® =B, S = BScosa

BScosa

B

i
4
G2

34.2

SIBnenue sanexkTpomariuTHOM uHAYKIMU. D/1C nnaykuuu

343

344

3aKOH AJIEeKTpOMarHuTHOM nHaykuuu dapajes:

AD

E = =@

A

»*'\3
\% v N
%‘ !

O/1C nHAyKIMH B IPSAMOM ITPOBOJHUKE JAJIUHOM |,

JIBIOKYIIEMCS CO CKOPOCTHIO

v




(;lb

)

B OJTHOPOJIHOM MAarHUTHOM IoJje B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — yTroJI MeX1y BeKTopoM B 1 Hopmaiibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv




; €CIIH




TO

| E; |= Blv
| E
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L d
1
L
1
3.4.6
@
,umm @ = LI
Camounnykuus. 9IC caMOMHIYKIUU:
AT
BT
Af—0
DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM:
3.4.7 _ LI 2

W, =
L=




3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

Koneb6arenbHblii koHTYp. CBOOO/IHBIE 3JEKTPOMAarHUTHBIE

KoJieOaHus B UJIeATbHOM K0JIe0aTeIbHOM KOHTYpE:
[9(1) = Gumesin{ ot + )

11[?:] =g, =g, cos( ot +@y ) =1, cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyZa

2

LC
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353

354

355

CBs13b AMIUIMTYbl 3apsdaa KOHIACHCATOpa C aMHHHTy,HOﬁ
CHJIbI TOKa npu CBO6OI[HLIX SJICKTPOMArHUTHBIX

KoJIeOaHUX B nacaJibHOM KoJieOaTeIbHOM KOHTYpC€:
gﬂm =
6

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTEIbHOM

KOHTYpE:

BbiHyX1eHHbIE 3JIeKTpOMarHUTHbIE KosieOanus. Pe3onanc
Ilepemennbii  TOk.  IlpomsBomcrtBo, mepemada u
noTpeliIeHue 3IEKTPUIECKON SHeprun
2 2 r2 2
CcU N Lr _ CU” . _ Lr__
2 2 2 2

CaoiicTBa 3IIEKTPOMATrHUTHBIX BOJIH. Bzaumuas

= const.

OpUCHTAallUsd BCKTOPOB B SHeKTpOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




3.6

3.5.6

3.6.1

3.6.2

3.6.3

3.6.4

[IIxana

OJICKTPOMAarouTHBIX BOJIH.

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

OIITHUKA

[Ipumenenue

[IpsamonnHeiHOE pacpoCTpaHEHHE CBETa B OJHOPOJIHOU

cpene. TodyeuHbl UICTOYHUK. JIyd cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=p

olp

S

[TocTpoerne n300pa’keHMiA B TUIOCKOM 3epKajie

3aKOHBI IPEJTOMIICHUS CBETA.

IIpenomnenue ceera:

sino

sinf.

nysina = n,sinf.




AOCOIOTHBIN MOKa3aTeb MPETOMIICHHS:

c
Nasc = ;

abc

OTHOCUTENBHBIN MOKA3aTENb NPETOMICHHUS:
n, M

nOTH
1 V2

OTH




Xox J1ydeit B Ipu3Me.
Vi=Va, Ay =Mk,
CoOoTHOIIEHHE 4YacTOT UM COOTHOUIEHWE [UIMH BOJIH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

paszena IByX ONTHYECKUX CPEI:




h,<n ny

ITonHOE BHYTpEHHEE OTpasKEHHE.

HpCZ[CJIBHBIif'I YroJ1 IIOJIHOI'O BHYTPCHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
nOTH ny

Sina

3.6.5 "




CoOuparomue W paccewBaroOIUe JUH3BL. TOHKas JHH3A.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAs CHUJIa TOHKOM JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopmyiia TOHKOH JTUH3BI:
1 4 1 1
d f F
3.6.7




VYBennuenue, JaBaeMoe JIMH30M:

h |f1
P=0="a




d T

A5\

F\ h
f

A

B ciydae pacceuBarolen JIMH3bL:

3.6.8

1
DO=F =—0,
DO







Xoa iyda, IpOUIEAUIETO JIMH3Y MO MIPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTuueckoi ocu. [Toctpoenue uzobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak ontudyeckuil mpubop. [maz  kak

OIITHUYCCKaA CUCTEMA

WUnrtepdepeniuss  csera.  KorepeHTHble  HMCTOYHUKH.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB M MHHMMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOI'SpCHTHBIX HCTOYHUKOB!

A
MAKCIIMYMBEI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

Judpakuus cpera. JuppakuuoHHas pemerka. YcloBHe
HAOJIIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHu MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha peteTKy ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
4.1.1 ['nnore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv= E = pc
A
E
4.1.2




hc

pc

Nmnynse ¢poToHa:

=

hv




4.1.3

4.14

®oroadpdexr. Ompbitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreliHa i GoToddexTa:

E¢0T0Ha = ABbixoja + Eyumax

¢doToHa

ABBIX0Ja
+

KHHmMax

rae,

E(l)OTOHa =hv =

3aKOHEI




hv

(doToHa
hv
A
hc
hc
ABbIXOAa = hv}cp = 2
Kp
BBIXOJa

Kp




Kp
hc
2
MV~ max
Exuumax = 2 = eUsap

KUHmMax

2

my

max




4.2

4.3

eU

3an

4.1.5

4.2.1

JlaBiaeHue cBeTa.
JlaBneHue  cBeTa  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh W HAa  TOJHOCTHIO  TOIVIOIIAIOIIYIO

MTOBEPXHOCTh
OU3NKA ATOMA

HnaHeTapHa;I MOACIb aTOMa

422

[Toctrynatel bopa. 3nyuenue u noriouieHne GoTOHOB MpU
Iepexo0/ie aTOMa C OJJHOTO YPOBHS YHEPIUU HA JAPYTroil:

hv, = he =|E, -E

mn .

m
Y

423

43.1

JInHenyaTpie CIEKTPBI.

CriexTp ypoBHEH SHEPIrUU aToMa BOAOPOJA:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O AIPA

Hyxnonnast monens siapa ['eiizen6epra — MBanenko. 3apsin

Aapa. MaccoBoe 41cio AApa. H3oTombI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A, A4 4
7X—> Y+ ;He

bera-pacnan.

OneKTpOoHHbIH B-pacnan;

A A 0~
s X—= Y+ je+v,




[To3uTtponHbI B-pacnan:
A A 0=
sX—= Y + jE+ v,

I'amma-uznydenue

433

3aKkoH PAaAOAKTUBHOIO pacliiaga:

-t
N(t) = Ny % 2T

N()

HYCTL m — MaccCa paaAuO0aKTUBHOI'O BCIICCTBA. Torma

-t
m(t) =mgy*2T

m(1)




-t

434

SnepHbie peakuuu. /lenenue u cuHTe3 suep




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Guzuka; 10 knacc. yrnybnennoe odyuenne KacesnoB B.A. OOmiecTBo €
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 0OIIECTBO
«3natensctBO «IIpocBenienue»

» ®usuka; 11 knace. yrimybnenHoe odyuenue Kacbsnos B.A. O0miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEPHOE 00IIIECTBO

«3narensectBO «lIpocBenieHne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

» duzuka. 10 knacc. Jlunaktuyeckue matepuaisl K yueOHUKy KacbsiHoBa B.A.
nox penakuuer Mapona A.E., Mapona E.A. — M. [Ipocsemenue, 2025.

» Gusuka. 11 knacc. Jlunaktuyeckue marepuansl K yueOHnKy KacesiHoBa B.A.

nof penakuned Mapona A.E., Mapona E.A. — M. [Ipocsemenue, 2025.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

* GetAClass — ®u3uKa B ONbITaX U 3KCIEPUMEHTAX
https://www.youtube.com/@ getaclassphys/about

» Halyk Smart - o6pazoBarenbHbIi KaHaT
https://www.youtube.com/@halyksmart6656/about

» OenepalibHBIN IIEHTP HHPOPMAITMOHHO-00Pa30BaATEIBHBIX PECYPCOB IS



00111ero oOpa3oBaHus

http://window.edu.ru/

* Enunoe okHO ocTymna K 00pa3oBaTeIbHBIM pecypcam
http://www.school.edu.ru/
* Poccuiickuit 001eo0pa3oBaTebHbIN MOPTa
https://resh.edu.ru/ - POII
https://skysmart.ru/ - Ckalicmapt
» OOpa3oBaTeNbHBIN OPTAT IJIs MOATOTOBKHU K K3aMEHaM

https://phys-ege.sdamgia.ru/
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