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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yu€ToMm denepanbHON paboueit mporpammbl BocnuTanus u Konnenuuu
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE TPEIMETHOE COJEpKaHuE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa C y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCS.
[Iporpamma no ¢Qusuke ma€r OpencTaBiIeHUE O LENAX, COACpPNKAHWUHU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeameta «duznka» Ha yriayOJIEHHOM YPOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3a/1layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIPABJICHO Ha CO3JaHUE YCIIOBUM NS
IPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIHOCOOHOCTEN Ka)KIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHS O00pa3oBaHUs B
opraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIETo 00pa3oBaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM It pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCsS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKKH Ha yrIIyOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM O0YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @Qu3uke HMeEEeT NPUMEPHBIA XapakTep U MOXET ObITh
WCITOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOUUX MPOTrpPamMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTaBISCT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
NOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOIbI, BHICTyHas B
KauecTBe y4eOHOIo IMPEeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kypce (U3UKH — CHCTEMOOOPa3yIOIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busmdeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPENeNUiIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIJIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX MCCIIEIOBAHUN.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuM B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuszayuu. EE peanuzanus TpeanonaracT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpagiennocmu. Kypc ¢puzuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HIIEMEHTOB
COJEp)KaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO Ha
NPUHLIUIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. ia Gusnku peanuzanus 3THX
IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmero (axkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHl MPU HM3YYCHUH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanudyd (QHU3MYECKOro TpakTukyma. B mepBoM ciyudae
MPaKTUKyM mpoBoAuTcs Jaubo B koHie 10 u 11 kiacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPECTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTHYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIbLHOTO MpoIlecca UCXO0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu »TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESBHO 3aJIaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSThH
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliefia Kypca, TaKk U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKux SBJICHUN W MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue BrIOOpa
(bu3nYeCcKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIsi BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHH C
NPUHIUIIOM MUHUMAJIBHOM  JTOCTATOYHOCTH W  OOECIEUYHUBAET IOCTAHOBKY
MEePEUYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIECMOHCTpALMN st
WCCJICIOBAHMUSI  M3y4YaeMbIX  SIBIIEHUW ¥  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlabopaTopHoe 00OpyIOBaHME JII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUHMBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJammmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYaroNuXcsli K HAayIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
HCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHsSI KaK pe3yjbTaTa W3yYEHHs] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3HUUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayumiei
npoecCHOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TIOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIIPaBJICHHH.

JlocTikeHHne 3TUX Lelield 00ecrneunBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMUpOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OObSICHEHUS
bU3MYeCKuX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHE
dbu3nyeckoil MojJeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3NYECKUX OCHOB U TPHUHIIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSATEJIPHOTO IJIAHUPOBAHUS W TPOBEICHUS
bU3MYECKNX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanuu HHpopmaluuy,
ONpeIeNICHHs TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;

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



pa3BuTHE WHTEpeca K chepam nmpodhecCHuOHATBLHON IS TENHHOCTH, CBI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOILEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBHIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO/ MO3HAHUS PUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupojie. HayuHslii MeTo/1 MO3HAHUS U
METO/Ibl UCCIEIOBAaHUS (PUZNUECKUX SBJICHUI.

OKCHEpUMEHT U TEopHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHusi (U3MUECKUX BEIMYMH (aHANOroBble W LU(POBHIE
U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemiHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIbI €ro NpUMEeHUMOCTH. Pusznueckas
TEOPHSL.

Pons u Mecto Qu3Nku B (OPMHUPOBAHWM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN IEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

W3mepeHne cwiibl TOKAa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIPH
MOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LHM(ppoBoi JabopaTopued no ¢usuke. [Ipumepsl U3mMepeHus
(U3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas n oOpaTHas 3a1a4yl MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBoOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOPJIMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKu.



KpuBosmmHenHoe  nBWKeHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpOocTpeMUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHAIBHOE) U MOJTHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUSl KHHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

Crioco0ObI uccIeI0BaHMsl IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEeKTOPUM, CKOPOCTEH NBHKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, navopamopnsvie padomul, nPAKMUKYM.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpEesIeHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTM OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHMs CBOOOJTHOTO naJIcHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuenne nBUXKEHUS TeNla, OPOIIEHHOrO Tropu30HTanbHO. IIpoBepka
THIOTE3bI O TIPSAMON MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO Tea.

W3ydyeHue IBUKEHUS Tella IO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATNOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOWU MAaCCHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBHXKEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBMXKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEJla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHI, BOSHUKAIOLIUX B PE3YJIBTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JIBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3bI O HE3aBUCHMOCTH BPEMEHHM IBHKEHHS OpycKa I0
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



VccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE H
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne IBMIKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOW depe3
JErKuii OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumocty F(N).

HccnenoBanue nBrXeHUs Opycka MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHJIbl OTHOCHUTEINBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y cii0BusL paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jlemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuot, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coOXpaneHusn 6 MmexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOYEK. LleHTp macc
CHUCTEMBI MAaTEpHUAIbHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

NMnynibe CHITBI M UBMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBlIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHUH
KMHETUYECKOW SHEPTUU MATEPUATIbHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasA
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Imoje. [loreHnumaneHas sHeprus
TE€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1mapa). Bropas
KOCMHYECKAasi CKOPOCTh. TpeThs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYXKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE N3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanye COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON IHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Omnpenenenue padbOThl CHIIBI TPEHUS MPHU JABMWKEHUHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monennm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopenbs uaealbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. Ao6comoTHas
temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJCaIbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIOy [JaBJI€HHEM U CPEIHEH KUHETUYECKOM  3HEeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JIBH)KEHHSI MOJIEKYJ HJIEATbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0CONIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTayuInuecKuX peméToK.

HabGnronenue u rcciieoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanue mpouecca YCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
rdpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIMIHUX YCIOBUWM IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMBbI KaK CPEJIHHE 3HAYEHHUSI BEJIUYWH, OMHCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsi BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPrur OJHOATOMHOTO UJEATbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHUs
ToriMBa. Pacuér konmuecTBa TEIUIOTHI TpW  Teruionepenaye. llonstue 006
aauabaTHOM IpoIlecce.

[lepBblidi 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak MeEpbl H3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHuMIe! qeicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl UCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIIECH CPe/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHE MPOIECChl: XOJIOIUIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI U 3JIEKTPOIHEPTHUU.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTudecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanne aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEM.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamwms. lcmapeHne W KureHue. Y IelbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W JABJIECHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTtaiuv3auusa. YJIeJbHAas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
paciupenrie. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(phuimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumnsipasie siBienus. J{apieHue noj1 MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Habmronenne manbix aedopmaruii.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padomul, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIaBJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

W3mepenne abCOMIOTHOW BIaXHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Paznen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tell U €€ IpOsIBICHMS. OJEKTpUYecKuid 3apsa. /IBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS DIICKTPUYECKOIO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxk€éHHocTh  anekTpuueckoro  mnoiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTAaTHYECKOM IIOJIE.
[ToTeHIMaN 3MeKTPOCTaTUYECKOTO NO0JIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMATIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3UIIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMEpHO 3apspkeHHOM cdeprl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsHKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrmxkeHHEe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anekTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3alIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OneHka CHIT B3aMMOJIEHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CylmecTBOBaHUSL IOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCcTOYHMKM
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JUIMHBI M IUIOIIAJM ITONEPEYHOIO CEUYCHHS.
Y nenpHOE CONPOTUBIICHUE BEIIIECTRA.

IlocnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

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

KonaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SJHEPTUN.

Jemoncmpayuu.

M3mepeHre CUITbl TOKA U HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEUEHUS U MaTepHuaa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT CONTPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHEeHNs UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepeHne yAaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HANpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenudeHue npejesia u3MepeHus ammnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucumocty J/[C raapBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHLMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CHJIbI TOKA B LIETIH.

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

Tema 3. Toku 6 pa3uunbix cpeoax.

OnexkTpuyeckas NPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JEKTPOHHA
IIPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHBIICHHS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponns. 3akoHbl Papajes sl JIEKTPOIIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHUYecKue yYCTpOMCTBA M IPAKTHUECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEIH,
BBIIUIABKA AJIIOMHUHMSL, 3JIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papazes.

HckpoBoii paspsaa ¥ IPOBOJAUMOCTD BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METAJUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/A.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HaGmronenue amexTposusa.

N3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaAKTUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
nOo3HaHuA: SBICHWE, HAay4yHbId (aKT, rumotesa, (u3MvecKkas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENbHBIE MPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pemieHue cucTeMbl ypaBHeHuid. JluneitHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTops!l 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: Mexannueckoe JBIKEHUE B XKUBOW mpupoze, nupdysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAIOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4YeHHE HAaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECCKAS JUCCOLMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTbleé KOHCTPYKIIUK), UCTIOIB30BAaHUE 3aKOHOB COXpaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBHUTaTelb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJly4YE€HUS COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpHAlIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUM 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 MOJYJb. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa H TCXHOJIOTMYCCKUEC IIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jlemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nuHUI MarHuTHOM MHIYKIIMH MOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUkEHUs MMy4yKa 3JIECKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanrie CBOMCTB (peppOMArHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B I1I€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. 31C caMOUMHAYKIINY.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
Me€4b, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

HabGnronenue siBJeHUS 2JIEKTPOMAarHUTHOW MHTYKITUH.

Uccnenosanne 3aBucumoctd OJC UHAYKUIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne HIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOaHUN M3 UX DPHEPreTHUECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza koiebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHON
BEJIUYMHBI C aMILTUTYJIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUM
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHruecKue yCTpONUCTBA U TEXHOJIOTMYECKUE MPOILIECCHl: METPOHOM, YaCHI,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJIeOaHUI rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH TIEPUOIa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUMM Tpy3a Ha MAaCCHUBHOM TMpPYKUHE C LEJbIO
dbopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKICHHBIX KOJICOAHUH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTAHOTO W MIPYKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Teja B XO€ K0JeOaHN Ha yIIPyTrOM IO/IBECE.

M3y4yeHue NBMKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHMiA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznumnbsie Ko1e0aHUsA.

KoneOatenbHblii KOHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJIEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LENU CUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsIeHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHeprun. KymbeTypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IOBCEIHEBHON KU3HH.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUI.

['ereparop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUAIbHbIE KOJIEOaHUSI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO U MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomul, nPAKMUKYM.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeuHble u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)X€HHE, MpeloMJIeHHe, MHTephEpEeHUUs H
U pakius.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHMCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3alius, HHTepdepeHuus u qudpaxims.

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

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBask JUArHOCTHUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacIpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrtepdepenunu n audpakiuuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
MIpeJIOMJICHUE, TTOJspU3aIs, udpaKius, UHTephepeHITHS.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.



W3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHue n3zoOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOILICHWE [JIMH BOJIH MPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroil IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroliie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTOosIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepruyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWEIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXKeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HWCTOYHHKHU.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTephEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tongapuzanus csera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHAsI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHHs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnepoBanne Xojia CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBOMCTB H300pa)KeHU B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepeniinm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiiMOHHON PemETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nossipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3Mepenue nokaszaresns NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMeEpE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEepeHIINN U TMOSIpU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInN JIa3ePHOTO U3JIYYCHUS HA IBYX IIEISIX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[TonydyeHue crekTpa U3Iy4YEHUs CBETOJMOAA MPHU MOMOLIU JU(PAKLIMOHHON
PELIETKMU.

Paszges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuupl  TPUMEHMMOCTM  KJIacCMYeCKOM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MOKOSI.



TexHuyeckue yCTpOHCTBA M TEXHOJOTHMYECKUE IMPOIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemenuss Buna. 'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMcTBa yactul. Bonnel ne bpoiri. JnuHa BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAIM3alUu JABWXKYyLIeHcsa dactuibl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaaol [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @uzuka amoma.

OnbITEl O KCCIENOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3ny4yenue u nornomienre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habnronenue JIMHeH4aToro CuexTpa.

HccenmenoBanne CrekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY.

Hyxnonnass mozxens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Albda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-uziyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IMPUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3Iy4YCHMs. BIusHUE pATMOAKTUBHOCTH HA >KUBBIE
opranu3mMbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

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

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobiaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonapl perucTpalvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO u3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSACPHBIN peakTop, aTomHas Oomba,
MarHUTHO-PE30HaHCHask TOMOTrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Pa3zges 8. JieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaenoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKECHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIeKTpaJbHbIA K1acc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM IIOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpioro B3peiBa. PeMKTOBOE M3TydeHHE.

Macmrabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl ONPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3aus CeBEpHOro MOJylIapus U SPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX U3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o01maroniee NOBTOPEHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax NeaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3HNIECKON TEOpUr B (POPMUPOBAHUU MPEACTABICHUM
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Wzyuenne kypca ¢us3uku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, ONOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBICHWE, HAay4YHbId (DAKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHUH, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBas 1adopaTopusl.

Mamemamuka: peuIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKLMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku mTOMOOUS TPEYTrOJIHLHUKOB,
OTIpeJIeJICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

Bbuonozcus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJieOaTelbHbIE
JIBW)KCHUS B JKUBOW MPHUPOAE, ODKOJOTHMYECKHME PHUCKH TIIpU NPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3BYyKOBasl JHMArHOCTUKAa B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3K MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONepeay, 31€KTPOJABUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHMKH, sJIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpenMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUMEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OMbITA JAEATEIBHOCTU B IPOLIECCE peaM3alMd OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIpaXJAHCKOW  MO3HMIMH  OOy4Yarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATb C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3IudHbIM chepaM mpoecCHOHATBHON ACSITEIHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3NKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

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

pacuIMpeHre OmbITa AESTEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HMKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBnle Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (POopMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe IeHCTBUA:

BJIAJIETh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4e€OHO-MCCIICIOBATEIILCKOH | MMPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3amad  (pU3nIecKoro
COJIepKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIPETALNN, TPEOOPA30BAHKUIO U PUMEHECHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJIM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHUS 3aJaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEeIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS 1O (U3UKE B TMPAKTUYECKYIO OO0JaCTh
KA3HEICSATEIbHOCTH;

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

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOrO COIAEPIKAHMS
U3 HUCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CUCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIHH;

UCIIOJI30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COoOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHONW 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMSI B PAa3IMUYHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIEHWE Ha YypokaXx (U3UKH U BO BHE-YPOUHOU
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

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

NOHMMAaThb W  HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
UH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNsTh poJid ¢ Y4€TOM MHEHHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

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

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

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYILECTBIISATh  ITO3HABATENIBHYIO  JESTEIBHOCTh B
o0nacTd (U3NKK W aCTPOHOMHUM, BBISBISATH 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 BO3MOXKHOCTEH U MPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKCHu il OICHKA CUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHHIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHAMATh MOTHBBI M ApPryMEHTBHI JIPYTUX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce mocTkeHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpelHEro oOmero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJaNTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHHMSI,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTHh  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJIbMH, 3a00THUTHCS, MPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce mpenMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, PO U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (QU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndyeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETA, AOCOJIIOTHO
TBEpIOE TEJIO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBWKCHHE,
cBOOO/IHOE MajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTU
U TBEPAOrO (KPUCTAILIMYECKOTO) Tela, UACANbHBIN ra3, TOUEYHBIN 3aps/l,
OJTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

paszinyath YyCJOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBSACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHBl MoOJEKyIsipHOU (U3UKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMYKEHUS €0 YacCTHll, CBA3b JaBJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MIPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHUA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHE MPOLIECCHl U SIBJICHUS, HUCIOJb3YysS BEIUYUHBI:
IIEpEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CUia YINPYTrOCTH, CHJIa TPEHUS, MOIIHOCTD,
JHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€éil BONM3UM €€ TOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOpPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh TIOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTATUYECKOTO MOJIH,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABWKYLIas CWja, CWiIa  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajyiebHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBICHHOCTh
TEIJIONepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, IIPU  OTOM
KOHCTPYMpPOBaTh YCTaHOBKY, (PUKCHPOBATH pPE3YyJIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (M3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIJIOKEHHOW TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BL;

coOJI01aTh MpaBuiIa 0€30MacHOrO0 TPyJa IMPH MPOBEACHUU UCCIIEIOBAaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIENOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJauyd C SBHO 3aJaHHOM M HESIBHO 3a/JlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH HCHOJIb30BAHUM MAaTEMaTHUYECKHMX METO0B
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh PE3YJIbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4€TOM MOIYYEHHBIX PE3YJIbTATOB;

peliaTth KayecTBEHHbIE 3a/auyd, TpeOylollue MNPUMEHEHUs] 3HAHUW U3
pa3HBIX pa3lesoB Kypca (PU3UKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTuX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ OMOPOIl HAa U3yUYECHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATh MOCJEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHAILHOM
PUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JaJbHEWINEro pPa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



IPUMEHATH pa3jMyHble COCOO0bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKa, NepepalOTKM M NPEIbsBICHUS y4yeOHOW WU
HAyYHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALNN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPHUTHUYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATENLCKUX PadoT;

paboTaTh B TIpyHNe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYMIIbl, PAMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATHh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAylied npohecCuoOHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOpUIIs.

K xonmy oOyuenusi B 11 knacce mnpenMeTHBIE PE3yibTaThl Ha YIIIYyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UMKH B  DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM 4YeNOBE€KAa W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3mdeckoit Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUHN O
bu3MUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B OOLIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TApMOHUYECKHE KOJIeOaHUsl, MAaTEMAaTUYECKUN MasITHUK,
WJICAIbHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJIe0aTeNIbHBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO si/jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaIbHbIX 3aKOHOB
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSCHATH AJIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
U3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTENHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SIBICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBpld U BTOpoW mocTynatel bopa, mpuHIUD
COOTHOIIIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE MPOIECCHl WM SIBJICHUS, UCMOJb3YyS BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMA YJIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PU3UYECKHX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIus
BOJH, Audpakius, JUCIIepCUs, T[OJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nueckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMpENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€pKajioM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIIOJIATalOlIMe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBsACHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJTaKTHUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, IMPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTH



¢uznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTb  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTDH OMBITHI IO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYYCHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh IpaBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »JKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJIaHHOU
(Gu3MYEeCKO MOJEIbI0: HAa OCHOBAaHMU aHAJIM3a YCJIOBUS BbIOMPATH
¢usznyeckue MOJeNd, OTBEYarollue TPeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpELICHHsS  3ajad,
MPOBOANTH PAcu€Thl HA OCHOBAaHUH WMEIOIIUXCS TaHHBIX, aHAJTU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PEIIECHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylollMe MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKKE WHTETPAIIMN 3HAHUN U3 TPYTHX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHME 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOLIECCAMHU, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMM JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00111eCTBa;

NPUMEHATH pa3jMyYHble CIOCOOBI pabOThl ¢ WHQOpPMAIHEH (PUIUIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()POPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUSI U UHTEPIIPETAIIH
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBFHO PACTIPEACIAT ACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsX, aJIeKBaTHO OIICHWBATH BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyayliel npodhecCUuOHAIBbHON AESITEITbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/I IIO3HAHMSI ITIPUPO/JIbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOBI 6
Htoro no paznemny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO TEna 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1
3.2 Tepmoannamuka. TernoBbie MalIMHbI 20 1
13 ArperatHble cocTOsiHUS BelecTBa. MazoBble 14 1
' HEPEXOIbI
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNeKTpUYEeCcKoe moJie 24 1
4.2 [ToCcTOAHHBIN NEKTPUUECKUN TOK 24 1




4.3 Toku B pa3nu4HbIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ousmueckuii MPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KojieOaHus 10
22 DJeKTpPOMarHUTHbIE KOJIeOaHUs 15
3 MexaHn4yecKkne U SJIEKTPOMarHUTHbHIS 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no pazneny 60

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcunoBbel CTO 5 1
Wroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckysipHO-BOJIHOBOW Jyaln3m 15

4.2 ®duznka aToma 5

43 ®u3rKa aTOMHOTO S7pa U 3JIEMEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Paznea 6. PU3HNUYECKHAN MPAKTUKYM
6.1 Pu3nuecKuil TPaKTUKYM 16 16
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 IPEIMETHOTO CO/IEP>KAHUS U OTIbITa 15
’ NeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3yyeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne undgponbie
Tema ypoka Kontpoabsnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 ®duszuka — pyHIaMeHTaIbHas HayKa O 1 0 0 http://school-
IIPUPOJE collection.edu.ru
) Hayunslii MeTO MO3HAHUS U METObI 1 0 0 http://school-
rccaea0BaHus GU3NYECKUX SIBICHUI collection.edu.ru
DKCIEPUMEHT U TEOPHS B IIPOIIECCE
http://school-
3 no3HaHus npupo/sl. Habmonenue u 1 0 0 .
collection.edu.ru
9KCIIEPUMEHT B (pH3HKe
http://school-
4 Crnioco0sbl n3mMepeHust GU3NYECKUX BETUUMH 1 0 0 .
collection.edu.ru
5 AOCOII0THAS M OTHOCUTENbHASI TOIPEIIHOCTH 1 0 0 http://school-
U3MepeHuil PU3NYECKUX BETUUNH collection.edu.ru
MogpenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 0 0 http://school-
Hay4YHOM KapTUHBI MUpPa, B TPaKTUYECKON collection.edu.ru
NEeATEIbHOCTH JIFOIEH
Mexannueckoe nBuxkeHue. Cucrema orcyera.
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 0 0 http://school-
nskenus. [Ipsimast u oOpaTHas 3agauun collection.edu.ru
MEXaHHUKH
3 Pannyc-BekTop MaTepUalIbHON TOYKH, €TO 1 0 0 http://school-

IIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKkTopus.

collection.edu.ru



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

[Tepememenue. Ckopocts. VX nmpoekiuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onrcanne paBHOMEPHOTO
MPSMOJIMHEHHOTO ABUKECHUS

CiioxeHne nepeMeneHnil 1 CKOPOCTEN.
Pemenue 3amau

HepaBHomepHoe nBuxeHre. MrHOBEHHas
ckopocTb. Y ckopenue. [Ipsmonnneitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

12

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

http://school-
collection.edu.ru

13

14

15

CBoOopaHoe majieHre. Y CKOpeHue
CBOOOIHOTO ITaJECHN. 3aBUCUMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPESHHUS OT
BPEMEHH U UX rpapuKu

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

KpuBonmHueliHoe aBuxkenue. J[Bm>keHue no
OKPYKHOCTH. YTJI0OBas U JIMHEIHAs CKOPOCTb.
IIepuon u yacrtora. LleHTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHHUE

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

16

17

Konrtponsnas padora no reme "Kunemaruka"

[TepsrIii 3ak0H HproToHa. MHEpLIMaNbHBIE
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH I anmmnes.
Heunepuuanehsie cucTeEMBI OTCUETA

http://school-
collection.edu.ru

http://school-
collection.edu.ru



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

18

Cuna. PaBHOei#cTBYIOIIAs cuiia. Bropoii
3axkoH Herotona. Macca

http://school-
collection.edu.ru

19

20

B3aumoneiicteue ten. Tperuii 3aKk0H
Herorona

[Tpuniun cynepno3uiuu cui. Pemenue
3aJla4y Ha MpUMEHEeHue 3akoHOB HbroToHa

http://school-
collection.edu.ru

http://school-
collection.edu.ru

21

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBHUBAJICHTHOCTb I'PaBUTALIMOHHON U
MHEPTHOH MacChl

http://school-
collection.edu.ru

22

23

24

25

26

Cuta TSXKECTH U YCKOpPEHHE CBOOOHOTO
MaJeHUs

JIBr>keHHe HeOeCHBIX Tell U UX
HCKYCCTBEHHBIX CIIyTHUKOB. ITepBas
KOCMHUECKasi CKOpPOCTb. 3akoHbl Kerutepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupoaa v BUAbI CUJT TPEHUS.
JIBr>KEeHUE B )KUJIKOCTH U ra3e ¢ Y4ETOM
CHUJIBbI COTIPOTUBIIEHUS CPE/IbI

JaBnenue. I'napocratuueckoe JaBIcHUE.
Cuna Apxumena

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

27

28

29

AGcomoTHO TBepoe Teno. [loctynatensHoe
Y BpallaTeibHOe JBMKEHNE TBEPOTO Tela

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalucHUs.

IIneyo cuiabl

Cioxenne cuil, NPUIOKEHHBIX K TBEPAOMY
teiny. LleHTp TskecT Tena. Y cinoBus
paBHOBECHSI TBEPAOTO Tena. Buasl

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

paBHOBECHs

http://school-

30 Pemenue 3amau .
collection.edu.ru
31 KonrtponsHas padora no reme "InHamuka. http://school-
Craruka TBepaoro tena'" collection.edu.ru
NmMnynbsc MaTeprabHOW TOUYKH, CUCTEMBI
3 MaTepUAIBHBIX TOYEK. [[eHTp Macc cuctemsbl http://school-
MaTepualbHBIX TOUYEK. Teopema o JIBHKCHHUH collection.edu.ru
LIEHTpa Macc
NMnynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tea. htto://school
p://school-
33 3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE :
collection.edu.ru
JBUYKEHUE
MoMeHT uMITyJIbca MaTEpPUAIILHON TOYKH.
http://school-
34 [IpencraBnenue o COXpaHEHMH MOMEHTA .
collection.edu.ru
HMITYJIbCa B IEHTPAJIBbHBIX MOJISAX
http://school-
35 Pewenue 3amau )
collection.edu.ru
PaboTa cuiibl Ha MaJIOM ¥ Ha KOHEYHOM
http://school-
36 nepemenieHuu. ['paduueckoe mpeacTaBieHne i
collection.edu.ru
paboThI cHITBl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 06
. http://school-
37 W3MEHEHNN KMHETUYECKOW SHEPIUU .
. collection.edu.ru
MaTepUaTbHON TOUKH
[ToTeHumanbHble U HETIOTEHIIUATBHBIE CHUIIBI.
http://school-
38 [TorenumaneHas sHeprus. Bropas .
collection.edu.ru
KOCMHUYecKasi CKOPOCTb
39 Tpetrbs kKocMuueckast ckopocTb. CBs3b http://school-

paGOTBI HCTIOTCHIUAJIBHBIX CHUII C

collection.edu.ru



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

U3MEHEHHEM MEXaHHMYISCKOM OHCPIrun
CHCTEMBI Tell. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM SHEpIrun

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepryiun s UieaibHOM
AKHUJKOCTU

http://school-
collection.edu.ru

41

42

KonTponbnas pabota mo Teme "3aKoHBI
COXPAaHEHHUs B MEXaHHKe"

Pa3BuTHe npencraBiaeHuit 0 mpupoae

Term1oThl. OcHoBHEIE TonoxkeHnsa MKT.
Huddysus. bpoyHoBckoe ABMKeHNE

http://school-
collection.edu.ru

http://school-
collection.edu.ru

43

CrpoeHne ra3000pa3HbIX, )KUJIKUX U TBEPIbIX
Ten. XapakTep ABUKCHUS U B3aUMOJECHCTBUS
YaCTHL BELIECTBA

http://school-
collection.edu.ru

44

Macca u pazmepsl MOJIEKYJT (ATOMOB).
KomnyectBo BemectBa. [locTosiHHas
ABorazipo

http://school-
collection.edu.ru

45

46

47

48

49

Temneparypa. Termnosoe pasHoBecue. [lkana
Henscus

Pemenue 3agau

Wneanpueiii ras. I'a3oBbie 3aK0OHEI

VYpaBaenne Menzaeneesa-Knaneiipona.
Pemrenue 3agau

AbGcomoTHas Temiieparypa. 3akoH JlanpToHa

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

50

I/Isonpoueccm B HACaJIbHOM rase€ ¢

http://school-



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA

collection.edu.ru

51

52

53

54

55

56

I'padmueckoe mpencraBiaeHe U30MPOLIECCOB:

U30TEpMa, U30X0pa, H300apa

OcHoBHoe ypaBHeHue MKT

Pemenue 3agau

CBs3b a0COIOTHOM TeMIepaTypbl
TEPMOJMHAMHUYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOM HEprueH mocTynaTeIbHOro
TEIJIOBOT'O ABMXKEHHUS €€ 4aCTHUI]

O00011IeHrEe ¥ cUcTeEMaTH3alus 3HaHUHI 110
TeMme "OcuoBsl MKT"

Kontponbnas padota mo teme "OCHOBBI
MKT"

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

57

TepmoannaMudeckas cucreMa. 3alaHue
BHEIIHUX ycsoBui juist T/ cucremsl.
BremHne u BHyTpeHHUE TapaMeTphI.
[Tapamerps! T/] cuctemsl Kak cpeaHue
3HAYEHMs BEIIMYMH, OIIUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

http://school-
collection.edu.ru

58

HyneBoe Hauano TepMoOAMHAMUKH.
CamonpousBoiibHas penakcaus T/]
CHUCTEMBI K TEINIOBOMY PaBHOBECHIO

http://school-
collection.edu.ru

59

60

Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMUKE.

VYcnoBus TPUMEHUMOCTH 3TON MOAEIH

VYpaBuenue Menzeneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPTUU

http://school-
collection.edu.ru

http://school-
collection.edu.ru



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

BeIpaxxenue i1 BHyTpEeHHEN SHEPTUU
OJTHOATOMHOT'0 HJICAJIBHOTO Ta3a.

http://school-

61 )
KBasucrarudueckne n HeCTaTHUECKUE collection.edu.ru
MPOLECCHI
DnemMeHTapHas padoTa B TEPMOJIUHAMUKE. htto://school
p://school-
62 Brruncienue padoTsl 110 rpaduKy mporecca )
p pauiy np collection.edu.ru
Ha pV-auarpamMmme
Termnonepenayda kak crnoco0 U3MEHEHUs htto://school
. p://school-
63 BHyTpeHHeM 3Heprun T/l cucteMsl 0e3 ;
yIp p A collection.edu.ru
COBEpIIECHUs pabOThI
http://school-
64 KonBeknus, TernaonpoBoAHOCTb, U3IIy4CHUE :
collection.edu.ru
KommuectBo TennoTsl. TemmoéMKOCTE Tea.
65 VY enbHas U MOISIpHAs TEIUIOEMKOCTH http://school-
BEILIECTBA. Y IeIbHAas TEIJI0Ta CrOPaHUS collection.edu.ru
TOILTHBA
66 Pacuér xonuyecTBa TEIUIOTHI IPH http://school-
Tertonepeaye collection.edu.ru
67 [Tonsarue 06 aguabatHoMm mporuecce. [lepBbiit http://school-
3aKOH TEPMOJUHAMUKHU collection.edu.ru
KonnuecTBo TemnoTel u paboTa Kak Mepbl htto://school
N p://school-
68 W3MEHEHU BHYTpEeHHEN sHeprun T )
yIp P A collection.edu.ru
CHUCTEMBI
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
http://school-
69 PaBHOBECHBIX M HEPAaBHOBECHBIX TIPOIIECCOB. .
collection.edu.ru
HeobOpatumocTs MpupoIHBIX MPOIIECCOB
70 IIpuHIUIIBL AEWCTBUS TEIUIOBBIX MAIIVH. http://school-

KIIJT

collection.edu.ru



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
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http://school-/
http://school-/
http://school-/

71

72

73

74

75

Makcumansnoe 3nadenue KII. [{ukn Kapuo

Pemrenue 3amau

DKOJIOTUYECKHE aCIIEKTHI UCIIOJIb30BaHUI
TEIUIOBLIX ABUrareiei. TermioBoe
3arpsi3HEHUE OKPYKAIOIIEH cpeibl

Pemenue 3agau

O00011IeHIE U CUCTEMATU3aIis 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie MaluHb"

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

76

KonTponbnas padbora no teme
"Tepmoaunamuka. TernaoBsie MalIMHbI"

http://school-
collection.edu.ru

77

78

ITapooGpa3zoBaHue U KOHIECHCALMSL.
Hcnapenne u kunenue. Y nenpHas TEIIOTa
nmapoo0pa3zoBaHus

HacpleHHble 1 HEHACHIIIEHHBIE N1ApPBHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUs HACBIILIEHHOTO Mapa 0T
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTIEHUS OT JaBJICHUS B
KHUJKOCTU

http://school-
collection.edu.ru

http://school-
collection.edu.ru

79

80

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTh

Pemenue 3agau

http://school-
collection.edu.ru

http://school-
collection.edu.ru

81

Teépnoe Teno. Kpucraminyeckue u

http://school-
collection.edu.ru



http://school-/
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http://school-/
http://school-/
http://school-/
http://school-/

amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

82

83

84

[InaBnenue u KpucTauIM3anus. Y 1eJIbHas
teruiora iasnaeHus. Cyoaumanus

JHedbopmarnuu TBEpAOTO Tena. PacTsokeHue u
cxartue. Casur. Moayine FOura. [lpenen
ynpyrux aedopmanuii

TemnnoBoe pacuupenue KUAKoCTe! u
TBEPABIX T€J. AHTAPMOHHU3M TETUIOBBIX
Kose0aHuil 4acTuIl BElIecTBa

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

85

[IpeoOpa3oBanue sHEprHn B (Ha30BBIX
nepexojax

http://school-
collection.edu.ru

86

VYpaBHeHUE TEIJIOBOTO OanaHca

http://school-
collection.edu.ru

87

Pemenue 3agau

http://school-
collection.edu.ru

88

[ToBepxHOCTHOE HaTsKeHHE. KanmsapHbie
siBJIEHUsI. J{aBieHue 1Mo UCKPUBIEHHON
MMOBEPXHOCTHIO KUJIKOCTH. Dopmyria
Jlannaca

http://school-
collection.edu.ru

89

90

91

O0600611eHre U cucTeMaTU3alus 3HaHUu# 10
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3oBbIe IEPEXOABI"

KonrtponbHas paborta no teme "ArperatHbie
cocrossHus BeniecTBa. @a3oBbie nepexoas”
OnexTpu3anus Tea U €€ IposSBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANEeKTpUYeCKuX 3apa10B. [IpoBogHuky,

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru
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http://school-/
http://school-/
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AUSJICKTPUKHU U MMOJTYIIPOBOJHUKHA

92

93

DJIeMEHTApHBIN ANEKTPUUECKUI 3apsil. 3aKOH
COXPAHEHHUS EKTPUUYECKOTO 3apsaia

B3aumoneiictBue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

http://school-
collection.edu.ru

http://school-
collection.edu.ru

94

Pemrenue 3amau

http://school-
collection.edu.ru

95

Onektpuueckoe nose. Ero neiictBue Ha
AJIEKTPHUYECKUE 3aPsiIbI

http://school-
collection.edu.ru

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJISL.
[TpoOGHbIii 3apsiy. JInHUM HAIPSHKEHHOCTH
aneKkTpuyeckoro nosst. OqHOPOIHOE
JIEKTPUYECKOE T0JIe

http://school-
collection.edu.ru

97

98

IloTeH1IMaIBHOCTH QJICKTPOCTATHYICCKOI'O
moJst. Pa3HOCTh MOTEHITUAIOB B HAIps>KCHUEC

IloTenumnanbpHast SHEPTU: 3apsa/ia B
QJICKTPOCTATUYCCKOM IT0JIC. [ToTennuan
QJICKTPOCTATUYCCKOI'O ITOJIA

http://school-
collection.edu.ru

http://school-
collection.edu.ru

99

CBs13b HaNPSPKEHHOCTHU NOJISL M Pa3HOCTH
ITOTEHIUAJIOB JIJIS JJIEKTPOCTaTUYECKOT O
T10JIst

http://school-
collection.edu.ru

100

101

[IpuHIHMI cynepno3unuu JIEKTPUIECKUX
noyeu

Pemenue 3agau

http://school-
collection.edu.ru

http://school-
collection.edu.ru

102

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsOKEHHON cephl

http://school-
collection.edu.ru

103

[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

http://school-
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http://school-/

wapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEYHOM MIO0CKOCTH

collection.edu.ru

104

105

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE.
YcnoBue paBHOBECHS 3apsI0B

JIMDIEeKTPUKY U TTOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10J1€

http://school-
collection.edu.ru

http://school-
collection.edu.ru

106

Konnencarop. DneKTpoéMKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTH IIIOCKOTO
KOHJICHCATOpa

http://school-
collection.edu.ru

107

Hapajmenbﬂoe COCIMHCHNEC KOHACHCATOPOB

http://school-
collection.edu.ru

108

IlocienoBaTenbHOE COeqUHECHUE
KOHJIEHCAaTOPOB

http://school-
collection.edu.ru

109

DHeprus 3apsKEHHOT0 KOHAEHCcaTopa

http://school-
collection.edu.ru

110

Pemenue 3agau

http://school-
collection.edu.ru

111

112

JIBr>keHue 3apsiKEHHOM YacCTHUILIbI B
OJTHOPOJHOM 3JIEKTPUYECKOM TTOJIE

Pemenue 3agau

http://school-
collection.edu.ru

http://school-
collection.edu.ru

113

114

O0001IeHre 1 cUCTEMaTH3aus 3HAHUH 110
Teme "DnekTpudeckoe moie"

KonrponsHas pabora no Teme
"OnexTpuueckoe nojue"

http://school-
collection.edu.ru

http://school-
collection.edu.ru

115

Cuna toka. [ToctosgHHbIA TOK. Y CclIOBUSI
CYIIIECTBOBAHUS TTOCTOSTHHOTO
AIEKTPUUYECKOTO TOKA

http://school-
collection.edu.ru
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116

117

Ucrounnku Toka. Hanpsbxkenune u 9J1C

3akon OMa Jy1sl ydacTKa Lenu.
DIEeKTPUYECKOE COTIPOTUBIICHNE

http://school-
collection.edu.ru

http://school-
collection.edu.ru

118

3aBHUCHMOCTD COIIPOTUBJICHHUA OAHOPOJAHOTO
IMPOBOAHMKA OT €r0 AJIMHBI U IIJIOIIAaAn
IOIEPCUHOTI0 CCUCHUSA

http://school-
collection.edu.ru

119

120

Y nensHOe CONMPOTUBRIICHUE BENIECTBA.
Pemenue 3agau

HOCJ’IGI[OBaTeJ'IBHOC, mapaajICejJabHOC,
CMCIIaHHOC COCAMHCHUC ITPOBOJHUKOB

http://school-
collection.edu.ru

http://school-
collection.edu.ru

121

Pacuér pa3BeTBIEHHBIX dJEKTPUIECKUX
neneii. [Ipasuna Kupxroga

http://school-
collection.edu.ru

122

Pemenue 3agau

http://school-
collection.edu.ru

123

124

125

126

127

Pabota snexkTpuueckoro Toka. 3akoH Jkoyis
—Jlenna

Pemenue 3agau

MOIIHOCTB 3JIEKTPUYECKOTrO TOKA. TermoBas
MOIIIHOCTb, BBIJIENIAEMAasi HA PE3UCTOPE

Pemenue 3agau

O/1C 1 BHyTpeHHEE CONPOTUBIICHUE
HMCTOYHHUKA TOKA

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

128

3axon OMa 171 OJIHOM (3aMKHYTO)
BJIEKTPUYECKON LIETH

http://school-
collection.edu.ru

129

Pemrenue 3anau

http://school-
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collection.edu.ru

130

MoniHoCTh HCTOYHHUKA TOKA

http://school-
collection.edu.ru

131

Kopotkoe 3ambikanne

http://school-
collection.edu.ru

132

KOH,I[CHC&TOp B IICIIN ITIOCTOSIHHOI'O TOKa

http://school-
collection.edu.ru

133

134

Pemenue 3agau

Permtenuie 3agau mo treMme "I1locTOSHHBIH
3JIEKTPUYECKUM TOK"

http://school-
collection.edu.ru

http://school-
collection.edu.ru

135

136

137

Pemtenue 3amau mo reme "I1oCTOSIHHBINI
ANEKTpUYECKUil TOK"
Pemenue 3amau mo teme "I1oCcTOSTHHBIHI
ANEKTPUYECKUH TOK"

O06o011eHre U cucTeMaTu3alys 3HaHuH 110
teMe "[1oCTOSHHBII 27EKTpUUECKU TOK"

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

138

139

140

Kontponbnas padota o teme "TlocTosiHHbBIH
AIEKTPUIECKUN TOK"

OnexTpuueckas MpOBOAUMOCTD Pa3INYHBIX
BELIECTB. DJIEKTPUYECKHUI TOK B METaJlIax.
CBepXIpoBOIMMOCTh

DNEKTPUUECKUH TOK B pacTBOpPax U

paciiiaBax 3JICKTPOJHUTOB. 3aKOHEI dDapaL[eH
AJIg BJICKTPOJIM3a

http://school-
collection.edu.ru

http://school-
collection.edu.ru

141

DnexTpuuecKkuil Tok B razax. [lmazma

http://school-
collection.edu.ru

142

DneKTpUYeCKUil TOK B BakyyMe. BakyymHble

http://school-
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npubopHI

collection.edu.ru

http://school-

143 DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX collection.edu.ru
http://school-
144 [TomynpoBOTHUKOBBIE TPUOOPEI collection.edu.ru
@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
L[€NU [IOCTOSIHHOI'O TOKAa IPU MOMOIIU
145 AQHAJIOTOBBIX U ITU(DPOBBIX U3MEPHUTEIBHBIX http://school-
npu6opoB" unK "3HaKOMCTBO ¢ HUPPOBOH collection.edu.ru
nabopartopueii 1o ¢puzuke. [Ipumepsl
u3MepeHus GU3NUECKUX BETUUYUH NIPU
ITOMOUIY KOMITbIOTEPHBIX JATYUKOB"
dusnyeckuil NpakTukyM 1o teme "M3ydenue httn://school-
146 HEPAaBHOMEPHOI'O JIBUKECHUSA C LENbIO :
. " collection.edu.ru
OIIpEEIIEHUSI MTHOBEHHOW CKOPOCTH
@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUsl IpU
147 MPSAAMOJIMHENHOM PaBHOYCKOPEHHOM http://school-
JBUKEHHUH 110 HAKIIOHHOMW IUIOCKOCTH" WIIN collection.edu.ru
"HccenenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHM NIPU PABHOYCKOPEHHOM JBUKEHUH"
Pu3NYECKUil IPAKTUKYM 110 TEME
148 "N3MepeHne yCKOpeHHst CBOOOIHOTO http://school-
najgeHus" win "M3yueHue ABUKEHUS Tena, collection.edu.ru
OpOLIEHHOTO TOPU30HTAIBHO"
®u3nYeCKUil MpakTUKyM 110 TeMe "N3ydeHue htto://school-
149 JBUKEHUS TeJla 110 OKPYKHOCTH €

IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MU

collection.edu.ru



http://school-/
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http://school-/
http://school-/

"UccnenoBanue 3aBUCUMOCTH MIEpUOA
oOpallieHus KOHUYEeCKOro MasiTHUKA OT €ro
napameTpoB"

150

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CUIIBI TPU
JBMKEHUH OpycKa 10 HaKJIOHHOU
mwrockoctu" uiu "[IpoBepka runoTessbl o
HE3aBHCHUMOCTH BPEMEHU JABIXKEHUS OpycKa
10 HAKJIOHHOM TUIOCKOCTH Ha 33JJaHHOE
paccTositHue OT ero Macchl”

@uU3NYECKU NPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIIPYTOCTH, BOZHUKAIOIIKX B MIPYKUHE U
PEe3UHOBOM 00pa3sie, oT ux aepopmaruu’
nnu "M3ydeHne NBM>KEHUS CUCTEMBI TEII,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 01oK"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodpduimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PHIIHEHTa
3asucumocTtd Frp(N)" miu "MccnenoBanue
JBUKEHHs OpyCKa 110 HaKJIOHHOM TIOCKOCTH
C mepeMeHHbIM KO3 (HULIUEHTOM TpeHUs "
iy "M3ydeHne IBUKEHHS Tpy3a Ha Bajy C
TpeHuem"

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

153

@u3NYECKUil IPAKTUKYM IO TEME
"HccnenoBanue ycoBUN paBHOBECHUS
TBEPAOTO Teja, UMEIOIIEr0 OCh BpalieHus"
ninu "KoHCTpynpoBaHHE KPOHIITEHHOB U

http://school-
collection.edu.ru



http://school-/
http://school-/
http://school-/
http://school-/

pacuér cwi ynpyroctu" win "M3yuenue
YCTOWYMBOCTH TBEPIOTO TEJIA, UMEIOIIETO
Ionaas onops"

154

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue umimynbca Tena o TOpMO3HOMY
nytu" win "M3mepenne cuiibl TSIru, CKOpoCTH
MOJIEJIN 3JIEKTPOMOOMIISE M MOILIHOCTH CUJIBI
Taru" nin "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WiIn
"HccnenoBanue cOXpaHeHUs UMITyJbCca IIpU
ynpyrom B3aumozeicteun" i "Msmepenne
KMHETUYECKOM SHEPTUu Teja 10 TOPMO3HOMY

"

yTH
dusndeckuil NpakTukyMm 1o teme "M3zydenue
M30TEPMHUECKOT0 Mpolecca (PeKOMEHI0BaHO
WCIIOBb30BaHue udpoBoi mabopatopun)"
unu "M3ydeHne u30XopHOro nporecca” uiu
"N3yuenue nzobapHOTo mporecca’ win
"IIpoBepka ypaBHEHUS cOCTOSHUSA"

http://school-
collection.edu.ru

http://school-
collection.edu.ru

156

Pu3nUeCcKUil IPAKTUKYM I10 TEME
"U3mepeHue yaenbHOM TeIIOEMKOCTH WIIH
"HccnenoBanue nporecca OCThIBAaHUS
BemiecTsa" win "MccienoBanue agnabaTHOroO
npouecca" unu "M3ydenne B3auMOCBSI3H
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJCICTBUS U TEMIIEPATypbl KUTICHUS
xKuakocren"

http://school-
collection.edu.ru

157

®u3nYeCKUil MpakTUKyM 110 TeMe "N3ydeHue
3aKOHOMEPHOCTEUN UCTIapeHUsl )KUAKOCTEN"

http://school-
collection.edu.ru
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unu "M3mepeHue yaenbHOM TemIOThI
r1aByieHus apaa" win "M3ydenre cBOMCTB
HACBILEHHBIX MapoB" wim "M3mepenue
a0COIOTHON BIQKHOCTH BO3/lyXa M OLIEHKA
Macchl mapoB B nomeniennn". Mamepenue
K03 (UIIMEeHTa TOBEPXHOCTHOTO HATSHKCHHUS

Ou3nyeckuil MPakTUKYM IO TeMe
"HaGroienre npeBpalieHus: SHEpruu
3apsOKEHHOT0 KOHJIGHCATOPa B SHEPTHIO
n3iydeHus ceeroanoaa’ wiu "Mzyuenue

http://school-

158 MPOTEKaHUs TOKa B LEMH, COAEPKAIIEH collection.edu.ru
kongeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIMAJIOB (HAIIPSLKEHUS) TIPU
MOCJIEI0BATEILHOM COCIMHCHUH
KOHJIEHCAaTOPOB"
@u3NYECKU IPAKTUKYM 110 TEME
"HccneagoBaHne CMEIaHHOIO COEIUHEHUS
159 pesuctopoB" unu "M3Mepenue ynenpHOro http://school-
COIPOTHBIIEHUS IPOBOIHUKOB'" WK collection.edu.ru
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HAMPSKEHUS IS JIaMIThl HAaKATUBaHUS"
Pu3nYeCcKUil NPAKTUKYM IO TEME
"HaGmronenne snextponusa" uim
"NU3mepenue 3apsiaa OTHOBAJIEHTHOTO HOHA" htto://school-
160 nnu "HcciaeqoBaHue 3aBUCUMOCTH collection.edu.ru
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-
aMIIepHOM XapaKTepUCTUKH auoaa"
161 PeseprubIil ypok. O60061eHIE 1 http://school-
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cUCTEMATH3aIlNs 3HAHUI IO TEME
"Kunematnka"

collection.edu.ru

PesepBHeIil ypok. O000IICHHE 1

http://school-

162 CHCTEMAaTH3aINsI 3HaHUH T10 TEME )
" " collection.edu.ru
JnHamuka
PesepBubIil ypok. O600111cHIE 1
. " http://school-
163 cucTeMaru3anys 3HaHuH 1Mo teme "Cratuka )
" collection.edu.ru
TBEPJIOTO Teja
PesepBHrlit ypok. O60011eHNE U httos/ischool
. p://school-
164 CHUCTEMATH3alWs 3HAHUH 110 TeMe "3aKOHBI ;
" collection.edu.ru
COXpaHEHHUs B MCXaHHUKE
PesepBHeIit ypok. O000IICHHE 1 httos//school
o http://school-
165 cucTeMaTu3anys 3HaHUH 110 Teme "OCHOBEI )
. " collection.edu.ru
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
PesepBuriit ypok. O0001IEHHE 1
P P . http://school-
166 CHCTEeMaTHu3alis 3HaHUH 110 TEME .
" " collection.edu.ru
Tepmonunamuka. TerioBble MaTUHBI
PesepBHrlit ypok. O60011IeHNE 1
167 cucTeEMaTH3allis 3HAaHUH 110 TeMe http://school-
"ArperatHpie cocTOsiHUS BemecTBa. Da3oBbie collection.edu.ru
nepexoanr”
PesepBHelit ypok. O6001ICHNE U
. http://school-
168 CHCTEMAaTH3aIus 3HaHUM 110 TeMe )
" " collection.edu.ru
DJIEKTPUYECKOE T10JIE
PesepBHeIit ypok. O6001ICHNE U
o http://school-
169 CHCTEMAaTH3aIus 3HaHUM 110 TeMe )
" B . collection.edu.ru
[ToCcTOSIHHBIN PTEKTPUUECKUN TOK
170 PeseprubIil ypok. O60061eHIE 1 http://school-
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cucreMarusaiusg 3aaduii no reme "Toku B

pa3IM4HbIX cpenax”

collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
°
Jlj;-n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fl[:;:eﬂl/lﬂ ngg;i(():a:fenbﬂme
padoThI padoThI pecypen

B3aumopeiicTBue MOCTOSSHHBIX MAarHUTOB U

1 IIPOBOJHUKOB C TOKOM. MarHuTHoOE 1noJie. 1 0 0 http://www.fizika.ru
I'mnote3a Amrmepa
BexTop marautHoM nnaykuuu. [Tpunnun

2 CyNEpIIO3UIMU MAarHUTHBIX NoJied. JInHumn 1 0 0 http://www.fizika.ru
MarHMUTHON UHIIYKIIUU

3 MarnuTtHOE 1oJie TPOBOJHUKA C TOKOM. | 0 0 hitp-//www.fizikaru
OmneIT OpcTena
Cwia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 0 0 http://www fizika.ru

5 Pemenue 3amau 1 0 0 http://www.fizika.ru

6 Tprvenenne 3akona AMmepa. 1 0 0 http://www fizika.ru
DNeKTpOU3MepUTENbHbBIE TPUOOPHI
Cuia JlopeHua, e€ HanpaBJIeHUE U MOIYJIb.

7 JIBr>keHue 3apsiKEHHON YaCTHULIbI B 1 0 0 http://www.fizika.ru
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3amau 1 0 0 http://www fizika.ru
Pa6ota cunsl Jlopeniia 1 0 0 http://www fizika.ru

10 Pemenue 3amau 1 0 0 http://www fizika.ru

11 MarsuTHOe Mo B BelmecTse. 1 0 0 http://www fizika.ru
deppoMarHeTHKH, Mapa- U TuaMarHeTUKH

12 OcHoBHBIE CBOIiCTBA (heppOMarHeTUKOB. | 0 0 hitp://www fizika.ru

[Ipumenenue peppoMarHeTHKOB
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13

Pemenne 3agauq mo reme "MarautHoe mose"

http://www.fizika.ru

14

15

Pentenue 3amau mo teme "MarautHoe mose"

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.
IToTox BeKTOpa MarHUTHOM MHAYKLUU

http://www fizika.ru

http://www.fizika.ru

16

17

OC unaykuuu
3aKOH 3JIEKTPOMarHuTHON MHIYKIINU
®apanes

http://www fizika.ru

http://www.fizika.ru

18

19

20

Buxpesoe anexrpuueckoe nozue. Toku @yko

OJ1C MHIYKIMHU B ABHXKYLIUXCS
IPOBOJTHUKAX

Pemenue 3amau

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

21

22

[IpaBuio Jlenna

WNunykTuBHOCTH. KaTymika HHIyKTUBHOCTH
B LIENIU TIOCTOSIHHOTO TOKA

http://www.fizika.ru

http://www.fizika.ru

23

SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

http://www.fizika.ru

24

25

DHeprusi MarHUTHOTO NOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

Pemenue 3amau

http://www.fizika.ru

http://www fizika.ru

26

27

28

O0001eHne 1 cUCTEMaTU3ALNS 3HAHUI 110
Teme "DnekTpoauHamMuka"

KonTpomnpHas pabota mo Teme
"OnexrpoauHamuka"

Konebarennuast cucrema. CBoOOIHEIE
Konebanus. ['apMoHndeckue KoneOanus

http://www fizika.ru

http://www fizika.ru

http://www fizika.ru

29

Kunemarnueckoe u JUHaAMHUYECKOC
OITMCaHKE KOJIEOATEIBLHBIX ,I[BI/I)KCHI/Iﬁ

http://www.fizika.ru
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30

DHepreTudeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX
KOJICOAHUH M3 UX SHEPrEeTHUECKOTO U
KHHEMAaTHYECKOIO OIMMCAHUS

http://www.fizika.ru

31

32

33

34

Awmrutyaa u $asa kojaebaHui

[Tepuon u wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN
MaTeMaTHYECKOTO MasiTHUKA. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasITHHKA

3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanus. Pe3onanc

Pemenue 3amau

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

35

36

ABTOKOJICOaHUA

VYpok-koHpepeHuus "MexaHuueckne
K0JIEOaHUs B MY3bIKaJIbHBIX HHCTPYMEHTax'

1

http://www.fizika.ru

http://www.fizika.ru

37

38

39

O00011eHNe U cCUCTEMATU3ALMS 3HAHUI 110
TeMme "MexaHndeckue Kojieoannsa"

OJeKTpOMarHUTHBIE KOJICOaHusI.
KoneGaTenbHbIil KOHTYp

®opmyna Tomcona. CBsI3b aMITITUTY 1B
3aps/ia KOHJIEHCATopa C aMIUIUTY/I0N CHIIBI
TOKa B KOJIe0aTeIbHOM KOHTYpe

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

40

3akoH COXpPAaHCHUSA DHCPIruu B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

http://www.fizika.ru

41

3aTyxarolre 31eKTPOMarHuTHbIE
KoJjeOaHus. BeIHYKIeHHbBIE
3JICKTPOMArHUTHBIC KOJICOaHUS

http://www.fizika.ru
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42

IIepemenHsblii TOK. Pe3ucTop u KOHAEHCATOD
B LIETIH [IEPEMEHHOI0 TOKa

43

44

Karyimka MHIyKTUBHOCTH B 1I€TH
MEPEMEHHOTO TOKa

3akon Oma 1Sl JICKTPUYECKON 1enu
MePEMEHHOTO TOKa

http://www fizika.ru

http://www fizika.ru

45

MonHOCTh IEPEMEHHOI0 TOKA.
AMITITUTYZAHOE U IEHCTBYIOLICE 3HAUCHUE
CHJIBI TOKA U HaIPSKEHUS

http://www.fizika.ru

46
47

Pe3oHaHC B 2JIEKTPUYECKON LIETIH

Pemenue 3amau

http://www.fizika.ru

http://www.fizika.ru

48

Wneansublif TpanchopmaTop.
[IpousBoacTBo, Nepeaaya u norpedIeHue
ANEKTPUYECKON SJHEPTUU

http://www.fizika.ru

49

50

DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE
aneKTpodHeprun. KynpTypa Hcronb30BaHus
AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HU

Pemenue 3amau

http://www.fizika.ru

http://www.fizika.ru

51

52

53

Pemenue 3agau

O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

MexaHU4eCKHUE BOJIHEI. XapaKTepI/ICTI/IKI/I
MCXaHUYCCKUX BOJH

http://www.fizika.ru

http://www fizika.ru

http://www fizika.ru

54
55

CBoiicTBa MEXAaHNYECKUX BOJIH

3ByK. XapaKkTEpUCTUKH 3ByKa

http://www fizika.ru

http://www fizika.ru

56

Nudpa3Byk u yaerpassyk. [llymoBoe
3arpsisHEHNE OKpYXKarouleil cpeabl

http://www.fizika.ru
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57

Pemenue 3amau

http://www.fizika.ru

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
SJICKTPOMArHUTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAardiuTHBIX BOJIH

http://www fizika.ru

http://www.fizika.ru

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHAIX BOJIH B
TEXHHUKE U OBITY

http://www.fizika.ru

61

62

63

[IpuHUIUIIBI paIUOCBSI3U U TEICBUACHUSI.
Panuonokarus. DneKTpoOMarHuTHOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHUs CBETa

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHMsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCOIIOTHBIN U

OTHOCUTEJIbHBINA OKa3aTellhb MMPECJIOMJIICHUA.

ITonHoe BHYTPCHHCC OTPAXKCHUC.
Hpel[eJ'ILHHﬁ YroJi OJIHOTO BHYTPEHHETO
OTPAKCHUMA

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUS U ITPCIIOMJICHUSA CBCTA

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

68

Xon aydeit B mpusme. Jlucnepcus cera.
CnoxHbIN cocTaB Oenoro csera. L{per

http://www.fizika.ru
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69

JInn3el. @OKyCHOE PacCTOSIHUE U
ONTUYECKas CHJIA JINH3BI

http://www.fizika.ru

70

71

72

[TocTpoenne n300pakeHUH B IMH3AX U UX
cHCTeMaxX. YBEIUYCHHUE JTUH3BI

Pemenue 3amay Ha mocTpoeHUE
M300paKeHHH, MMOTy4aeMbIX ¢ IIOMOIIBIO
JINH3

I'ma3 xak onTuyeckas cucreMa

http://www fizika.ru

http://www fizika.ru

http://www.fizika.ru

73

74

Pemenue 3agau. [Ipenensr npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

CKOpOCTL CBC€Ta U MCTOAbI €€ UBMCPCHUS

http://www.fizika.ru

http://www.fizika.ru

75
76

Hucnepcus ceera

Wutepdepenuus ceta

http://www.fizika.ru

http://www.fizika.ru

77

KorepeHTHbie HICTOUHUKH. Y CIIOBHS
HaOJIO/ICHUSI MAKCUMYMOB U MUHMYMOB

http://www.fizika.ru

78
79

Pemenue 3amau

[TpumeHeHne uHTEpHEpEeHINN

http://www.fizika.ru

http://www.fizika.ru

80

81

Judpaxnus ceera

Judpakumonnas pemeérka. Y cioBue
HaOJII0/IeHUs TI1aBHBIX MAKCUMYMOB

http://www.fizika.ru

http://www fizika.ru

82

83

84

Pemenue 3agau

HOHCpC‘{HOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

Pemenue 3agau

http://www fizika.ru

http://www fizika.ru

http://www fizika.ru

85

CBETOBEIC SIBJICHUS B npuponc

http://www fizika.ru

86

O0001eHUE U CUCTEMATU3ALIUS 3HAHUM 1O
Teme "OnTuka"

http://www.fizika.ru
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87 KonTtponbsHas padora no teme «OnTuKa» 1 1 0 http://www_fizika.ru
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI IEKTPOJINHAMUKH U 1 0 0 http://www.fizika.ru
HPUHIUI OTHOCUTEIBHOCTH

89 Hocryxatet cneuHaibHolt reopi 1 0 0 http://www.fizika.ru
OTHOCHUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1 0 0 http://www.fizika.ru
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAIlleHUE JITTHHBI

91 DHeprusi U UMITYIIbC PEISTHBUCTCKOM | 0 0 hitp://www.fizika.ru
YaCTHUIIbI

9 CBsI3b Macchl C :jHeereﬁ Y UMITYJIECOM | 0 0 hitp://www fizika.ru
PENATUBUCTCKON YaCTHIIBL. DHEPTHS ITOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEeHHE 1 0 0 http://www fizika.ru

94 3akoH cmernieHus Buna 1 0 0 http://www.fizika.ru

95 ['unores3a M. [1nanka o kBanTax. @OTOHBI 1 0 0 http://www.fizika.ru

96 DHeprus 1 UMITYJIbC (POTOHA 1 0 0 http://www fizika.ru

97 ®otoadpext. Onbitel A. I'. CTonerosa. | 0 0 hitp://www fizika.ru
3akoHsb!I poTodddexra

08 YpaBHCHI/Ie OiHIITeHA 1715 poTodddekra. | 0 0 hitp://www.fizikaru

Kpacnas rpanuna” gpotorddexra

99 Jasnenue cBera. OnbiTel [1. H. JIebenena 1 0 0 http://www.fizika.ru

100 BoutHOBBIE CBOMCTBA YaCTHUIL 1 0 0 http://www.fizika.ru
Bosnbl ne bpoiins. JlnuHa BoaHbI e

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUN 1 0 0 http://www.fizika.ru

JBIDKYIICHCS 9aCTUIIBI
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102

KopryckynsipHO-BOITHOBOM yaIn3M

http://www.fizika.ru

103

104

Judpaxius 31eKTPOHOB Ha KpHUCTaJIax

Crnenuduka u3mMepeHnid B MUKPOMHUPE.
COOTHOILICHHS HEONTPEAEIEHHOCTEN
['eitzenbepra

http://www fizika.ru

http://www.fizika.ru

105
106

Pemenue rpaduyecknx 3amaq

Pemenune pacu€tHbIX 3a1a4

http://www.fizika.ru

http://www.fizika.ru

107

KonTpomnpHas padora o Temam: "OCHOBBI
CTO", "KopryckyisspHO-BOJIHOBOI
ayanu3m"

http://www.fizika.ru

108

109

OmLBITHI 110 HCCJIICOJOBAHUIO CTPOCHUSA aTOMaA.

[Tnanerapuas Mmonens aroma Pesepdopaa

IToctynatel bopa

http://www.fizika.ru

http://www.fizika.ru

110

Bunei ciektpoB. CriekTp ypoBHEH 3HEprUn
aToMa BOIOPOAa

http://www.fizika.ru

111

112

CroHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBCTa

Jlazep

http://www.fizika.ru

http://www.fizika.ru

113

Hyxnonnas mozaens snpa ['eiizenOepra-
WBanenko. 3apsig 1 MacCOBOE YHUCIIO sJIpa.
HN3otonsl. PagnoakTHBHOCTE

http://www fizika.ru

114

115

3aKOH pasoaKkTUBHOIrO pacnana. CBoicTBa
MOHM3UPYIOIIETo U3ilydyeHus. Bousnue
PaAMOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Ho3nmerpus

OHeprus cBs3U HYKJIOHOB B siape. S nepHble
cuiel. Jleext maccol aapa. SnepHbie
peakmuu. Snepasie peakTopsl. [Ipobiaemsr

http://www fizika.ru

http://www.fizika.ru
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YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOrH4YecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Meroasl perucTpaluy U UCCIEI0BAHNS
JJIEMEHTAapHbIX YacTull. OyH/IaMEHTAIIbHbIE
B3aUMOJECUCTBUA. bapuoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

http://www.fizika.ru

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO GpU3HUecKoi KapTUHBI
Mupa

http://www.fizika.ru

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[TprMEeHUMOCTh 3aKOHOB (PU3UKU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HUCCIeN0BaHuN

CoBpeMeHHbIE ONTHYECKHE TEJIECKOIIHI,
paanoTeNecKonsl, BHeaTMochepHas
aACTPOHOMUS

Bun 38é31H0T0 HEOa. Co3BE3Us, APKHE
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBUKEHUE

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

122

123

Comaeunas cucrema. Comaite. CoirHeuHas
aKTUBHOCTH. McTounuk sHeprun ConHua u
3BE3N

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHbIN Kilacc —

http://www .fizika.ru

http://www.fizika.ru
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CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IOCJICI0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOXKIEHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3

http://www fizika.ru

http://www.fizika.ru

126

Mineunsiii [Iyte — Hama ["amaktuka. Tunsl
rajlakTUK. YEpHbIe OBIPBI B APaxX ralakTHK

http://www.fizika.ru

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xa66ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie nmpobieMbl aCTpOHOMUU

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

130

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnemoBaHue MarHUTHOTO ITOJIS
MMOCTOSIHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "Hccnenopanue
JEHCTBUS TIOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

http://www.fizika.ru

131

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue cribl Amnepa” nnm "M3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
i "Onpenenenrne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

http://www fizika.ru

132

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABJICHUA

http://www.fizika.ru
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ANIEKTPOMArHUTHOM MHIYKIIUU'" HIIN
"OnpenesneHnue UHIYKIIMU BUXPEBOTO
MarHuTHOro 1moJjs"

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEeHUs CaMOMHIYKIIUN"
i "COopKa MOJENHN 3JEKTPOMAarHUTHOTO
reseparopa"

http://www.fizika.ru

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenune neproia CBOOOTHBIX
KOJICOAHU HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

http://www.fizika.ru

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPYKUHHOM
MasiTHUKE"

Pu3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COETUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" WiIn
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3ByKOBOM BOJIHBI"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns npeaoMIIeHUs
crexya" wnn "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajia v JIMH3bI"

DuU3NYECKU MPAKTUKYM 10 TEME

"HccnemoBaHue 3aBUCUMOCTH (POKYCHOTO
pPacCTOSIHUS OT BelllecTBa (Ha puMepe

http://www.fizika.ru

http://www.fizika.ru

http://www .fizika.ru

http://www.fizika.ru

http://www fizika.ru
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*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS pACCEHBAIOIINX
uH3"

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIHH
U noJjspusanuu ceera'

http://www.fizika.ru

141

®dusnyeckuii MPaKTUKYM 110 TeMe
"OnpeneneHyre UMITyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

http://www.fizika.ru

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe ucciefoBanus Gporoadpdexra” nim
"HccnenoBaHue 3aBUCUMOCTH CHITBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEeHUs "

http://www.fizika.ru

143

144

145

Du3HUEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
nocTtostHHOM Punbepra”

Pu3nUeCKUu IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM J03UMETpa" Uiu
"N3yuenune moromeHus 6eTa-4acTuil
amoMuHEM"

Pu3nYeCKUu IPAKTUKYM 110 TEME
"HaOnromeuus 386342010 HeOa
HEBOOPYXEHHBIM I'Ia30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX ITPUIOKEHUN JUIs

http://www.fizika.ru

http://www .fizika.ru

http://www.fizika.ru
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146

147

oTpeiesieHuUs TIOJI0KEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aust CEeBEpHOTO MOTYIIAPHs U IPKUE
3BE3161" win "HalOaroneHus B TEJIECKONI
JlyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKoILIeHUI"

O06o0011eHre U cucTeMaTU3allys 3HaHUH.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTUIECKOH,
COITMAIBHOM U ATHYECKOH chepax
JESITEIbHOCTH YEJIOBEKa

O00011IeHNE U CUCTEMATU3ALUs 3HAHUI.

Posb u MecToO (pu3KKK U ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

http://www.fizika.ru

http://www.fizika.ru

148

149

O0001IeHne U cUCTEMAaTH3AIINS 3HAHUI.
Ponb pusnueckoit Teopun B popMUpOBAHUU
npecTaBiIeHuit 0 PU3NYECKOl KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTaBICHUN O IPUPO/Ie

O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 110
teme "Kunemaruka"

http://www.fizika.ru

http://www.fizika.ru

150

151

152

O0001eHne 1 cUCcTEMaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 110
teme "Jlunamuka"

O0001eHre U cUCTEMAaTU3ALNS 3HAHUI 110
teme "Craruka TBEepaoro tena'

http://www .fizika.ru

http://www .fizika.ru

http://www fizika.ru
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153

O0o01IeHre U CUCTeMaTU3alus 3HAHUN 110
TeMme "3aKOHBI COXPAaHEHUSI B MEXaHUKE"

http://www.fizika.ru

154

155

156

O060011eHNe U cUCTeMAaTU3aIMsl 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaIIuHe!"

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUIH 110

TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexoab"

http://www fizika.ru

http://www.fizika.ru

http://www.fizika.ru

157

O0o01IeHNe U CHCTeMAaTU3alNs 3HAHUN 110
teMe "DnekrTpuyeckoe nosue"

http://www.fizika.ru

158

159

O0001eHne U cCUCTEMATU3ALMS 3HAHUI 110
teme "[locTOsHHBIN 2neKTpuuecKuii ToK"

O06o0011eHe U cucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3nnyHbIX cpeaax”

http://www.fizika.ru

http://www.fizika.ru

160

0O0001eHne U cUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

http://www.fizika.ru

161

162

163

Peseprubrit ypok. O6001eHuE 1
CHCTEMATHU3aLMs 3HAHUH 110 TEME
"DneKkTpoMarHuTHasi MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexannyeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"DNeKTpOMAarHUTHBIE KOJIeOaHwus "

http://www .fizika.ru

http://www .fizika.ru
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164

PesepBHeiit ypok. O600ICHHE U
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexXaHM4YEeCKHE U DJIEKTPOMArHuTHbHIC
BOJIHBI"

http://www.fizika.ru

165

PesepBHeiit ypok. O600IICHHE U

cucTeMaru3anms 3Hanui mo reme "Onruka"

http://www.fizika.ru

166

167

168

PesepBublit ypok. O60011eHNE U
cucreMarusanusa 3HaHui 1o teme "OCHOBEI

CTO"

PesepBuslit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"KopnyckynsipHO-BOJIHOBOW Jyanu3m"

PesepBHelit ypok. O600111eHIE U
cUcTeMaTu3alus 3HaHui o reme "dusnka
atoma"

http://www.fizika.ru

http://www.fizika.ru

http://www.fizika.ru

169

Peseprublil ypok. O60011eHIE U
cucTeMaTu3ais 3Hauui 1mo reme "dusmka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

http://www.fizika.ru

170

Peseprubiit ypok. O60011eHuE U
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16

http://www.fizika.ru
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON

OTBETCTBEHHOCTBIO «JIPODA»; AkunmonepHoe o0mectBo «M31aTenbcTBO

«IIpocBemenue»
» dmsuka, 11 krace/ KacessaoB B.A., O61IecTBO ¢ OrpaHUYEHHOM

O0TBETCTBEHHOCTHIO «JIPODA»; Akiinonepnoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHI/IG»

1. KacesinoB B.A. «®usuka-10, yrimyonenssiit yposeHby». — M.: [IpocBeiienue,

2019.-381 c.

2. ITunckuit A.A. Yuebnuk s 10 knacca. — M.: [Ipocsemienne, 2019. — 415 c.

3. Kupuk JI.A. ®u3uka-10. Pa3HOypOBHEBBIE, CAMOCTOSITEbHBIE U KOHTPOJIbHbBIE
pabotsl. — M.: Unekca, 2019. — 192 c.
4. PeimkeBuy A.Il. ®@usuka. 3agaunuk. -10-11 k1. — M.: Jlpoda, 2021.— 188 c.

5. [NapdenbtheBa H.A. Coopuuk 3amau o ¢usuke 10-11 kmaccer. — M.

[Tpoceemenne, 2020. — 206 c.

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. OgunnoBa H.U. TeopeTtnueckue ucciaeaoBaHus yyalmuxcs Ha ypoke QU3HNKy. -

M.: IIpomereii, 2019.

2. Tapacos JI.B. ®u3suka B npupoge. — M.: IIpocsenienue,2020.



3. l'enpenpmreiin JI.O., Kupuk JI.A., I'enbdrat .M. Pemenne kinrodeBbIX 3a1a4
1o ¢hu3uKe JJI1 OCHOBHOM 1IKoJbl. — M.: Miekca, 2019.

4. Monacteipckuii JIL.M. @uszuka. [logroroska k EI'D -. — PocToB-Ha-[oHy:

Jlernon,2021. — 320 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://school-
collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/

http://www.all-fizika.com/
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