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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpaszoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TaKke ¢ y4€toM (enepanbHO paboyeill mporpaMMbsl BocnuTanus M KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢usuke onpezaenser 00s13aTeIbHOE TPEIMETHOE COAepKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCS.
[Iporpamma mno ¢usuke ma€r mOpeacTaBiICHUE O UEAX, COAEpPNKAHUM, OOIIEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOUIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM YpOBHE.

Nzyuyenne kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalN30BATH
3a/layu MPOPECCUOHATILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHUE YCIOBHUM IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEH KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHS 00pa3oBaHUs B
OpraHu3alMsIX MPOPECCHOHANBHOIO O0pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1o ¢usnke ompenenstoTcs IUTAaHUPYEMbIE pPEe3yJIbTaThl
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMXcs, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHMs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMbIE pPE3yJIbTaThl OCBOCHHS Kypca GU3MKH Ha yTIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ PEAMETHBIE PE3yJIbTaThl 110 roj1aM 00yUEHHUS;

cojJiepKaHue yueOHoro npeamMera « Ou3ukay Mo rojaM 00ydeHusl.

[Iporpamma 1o @Qu3Mke HMeEeT NPUMEPHBIA XapakTep U MOXET ObITh
WCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUTISI COCTABIICHUS CBOMX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUHUTEIIEH U
MPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BHICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yOIIHii
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepuajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH NMPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM YUEOHBIX HCCIIEIOBAHUN.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJIOKEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBIIIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOUAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymwuMm B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoea cymanumapusayuu. EE peannsanys NPeaIosaracT HCIOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMaNa (U3UYECKON HayKd, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3uk ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriny0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke 0OCYXIEHUs
po0JIeM paloOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMe coiepKaHus TPOTPaMMBbI TT0 (PU3UKE JOJHKHO OBITH MTOCTPOCHO Ha
OPUHLINIIAX CUCTEMHO-/IEATEIBbHOCTHOrO noaxonaa. ia Gusnku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UPyeTCsl Ha MCIOIb30BAaHUM CAMOCTOSITEIEHOTO IKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa ydeOHOro mpouecca. Jus yriayOnéHHOTro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHI TMPU HM3YYECHUU HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudud (PU3MYECKOrO0 TpakTHKyma. B mepBoMm ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHie 10 u 11 kiaccos, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KjiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom monm pabortamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo HHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOro HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMATUKHU JJIS 3THX BHJIOB YUCHHUYECKUX TPAKTUYCCKUX PAOOT OCYIIECTBISETCS
YYaCTHUKaMHU 00pa30BaTEIbLHOTO MPOIecca UCXO0II U3 OCOOEHHOCTEHN MOYpPOYHOTO
IUTAaHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipum sToM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3NYECKUX BEIUYMH W ITOCTAHOBKY
OTTBITOB TIO TPOBEPKE MPEITIOKCHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjaeiia Kypca, Tak U
WHTErpUpys NMPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3NUecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrolme BbIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO Y4eOHOTO Ipoliecca Kypc (UMK YIriIyOJa€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIero 00pa30BaHUs JOJKEH U3Y4YaThCsA B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bU3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JemoHCcTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
NPUHITUIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPCUYNCIICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 000OpynOBaHHWE I YYEHUYECKHX TMPAKTHYECKUX paboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMSI JOJDKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PUUKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa H CTPEMJICHUS OOydYalomuXcsi K HAyIHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUE UX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U PyHITAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUU U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJOTHUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANbHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTikeHrne 3TUX Ielield 00ecrneunBaeTCsl peleHUEeM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca (pU3MKu Ha YpOBHE CPEIHETO 00111er0 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (DU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUS
bU3MYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIMNX CAMOCTOSITENBHOE CO3JaHHue
dbuznyeckoil MojJeNu, aJeKBaTHOW YCJIOBUSM 3ajlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT'0 XapaKTepa,

NMOHMMaHuEe (U3NYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSAHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMH CaMOCTOSATEJIPHOTO IIJIAHUPOBAHUS M TPOBEICHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanuu HHpopmMaluuy,
ONpEeIeJICHNS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

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



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

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» HAa YpOBHE CpEIHEro OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOYyYalOUMMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnE€HHBIN ypoOBEHb) Ha YPOBHE CPETHETO OOIIEro
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 TMepeyeHb Ja0OpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYUTEIb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00YyUaroIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUSA PUPOIBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMO3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (GU3NYECKUX BEIMYMH (AHAJIOTOBBIE W IHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHoct  u3MepeHuid  (HU3UMYECKUX  BEIUYUH  (a0CONIOTHAs |
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJCalbHAsl KUJIKOCTh, HWJCaJbHBIA a3, TOYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPaKmuKym.

N3MepeHre cuiibl TOKAa W HANpsKEHUS B 1ENU TMOCTOSHHOTO TOKa MpH
MOMOIIY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTETBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Paguyc-BekTop MarepuasbHOW TOYKH, €ro NPOEKIUM Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsIsi CKOPOCTh, MITHOBEHHAs CKOPOCTb) M
YCKOpPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHON TOUYKU OT BPEMEHHU M UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBosnmHenHoe  nBuKeHue. JIBMKEHHE  MATEpUAIIBHOM  TOYKHA 11O
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KAacaTeNbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOIECChl: CHUAOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCYETa, WIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI uccneI0OBaHusl IBUKEHUIA.

WnmrocTpanus npeaenbHOro Nepexoia i N3MEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO34yX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH JBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE NyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

M3yueHne HEpaBHOMEPHOTO JIBMXKECHHS C LEJIbIO ONPEIECICHUS] MTHOBEHHON
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (pEKOMEHI0BAHO
UCIIOJIb30BaHue HU(PPOBOI 1abopaTOpUn ).

N3ydenne naBWXKEHUS Tejla, OpPOIIEHHOrO0 TroOpu30HTalbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIa.

W3yueHue IBWKEHHS Tella MO OKPYKXHOCTH C ITOCTOSIHHOW 10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCBHI.

Cuna tspxkecTu. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO NaJEHUS OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MUpOThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocmudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpEeHHs CKOJIBKEHUS WU CHJIa TPEHMS
nokosi. Koapduument tpenus. Cuiia CONPOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKCHHS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3HOW MacChl € OJAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenue macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U NMAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIONIEH CUJI IIPU ABUKEHUU OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBHKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pE3UMHOBOM 00pasiie, OT ux AchOpMAIIHH.

V3y4yeHne MBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOW depe3
JErKuii OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs Opycka MO HAKIOHHOM MJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOoe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMyY Teny. LleHTp TskecTu Tena.

Y cii0oBus paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACUYET CUJIT YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmmynbe cUiibl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIynabca marepuanbHOM TOUkW. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuisl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuumanbHast SHEPTUS yrnpyro jaepopmupoBaHHON NpyxkuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHyTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmu [ HMACAIbHOM JKUIKOCTU Kak CIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOW JHEPTHH.

TexHuyeckue yCTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3MepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M MOTEHUHWAIBHOM SHEPIHi IIpH
JEWCTBUY HA TEJIO CWJIBI TSHYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Mpu CBOOOHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3mepenne nMiryJibca Tejia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUsI TOTEHIMATIBHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUJIBI
TPEHUS.

Omnpenenenue padOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pazgen 3. MosekyasipHas pu3uKa 1 TEPMOJUHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU meopuu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnYeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YaCTUL] BellecTBa. Monennm CTpOeHHs Tra3os,
KHUAKOCTEH U TBEPIBIX TeN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATHUX



Mozened. Macca u  pa3Mepel MoJekya (aromoB). KommuecTBo BemiecTsa.
[TocrostnHass ABoraapo.

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

Mopenbs HaealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
ra3a JBHKYTCSl XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3ompornecchl B
UJCaIbHOM Tra3e C IMIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p  MEXIOy JIaBJ€HUEM U  CPEIHEH KUHETUYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJl HJI€aJbHOIO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13p a0CONMIOTHON TeMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEN MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHL.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOIO JIBUKEHUS.

Hudbdysus sxuakocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnronenue u vcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBanre Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mpoiiecca.

N3ydenne nzobapHOTro mporecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHne U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHUS BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPTUUd OJHOATOMHOTO UJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boraucienue paboThl o rpaguky
npoiiecca Ha pV-auarpamme.

Tenmomepenada  kKak  crmoco0 — W3MEHEHWS  BHYTPEHHEW  DHEPTUHU
TEPMOJMHAMHUYECKONM  cucTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYECHHUE.

KomnuectBo Ttemnotrel. TemnoéMkocTh Tena. YAelnbHas H  MOJIIPHAs
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r KkoiuMuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aanabaTHOM TIpoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KonmuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUSI  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
33IaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAs aanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUIsI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOTHBIX MPOIECCOB.

[TpuHumme! nectBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMIEKThI MCMOJIb30BAHUA TEIUIOBBIX JBUTaTenen. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3AIUA «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTUIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHME yAETbHBIX TEIUIOEMKOCTEH BEIIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. VcmapeHne W KureHue. Y IeiabHas
TEIJIOTa Mapoo0pa3oBaHU.

HacelllleHHbIE W HEHAcChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOTIOTHA U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIUIOTa IUIABJICHUS.
CyOnumariusi.

Hedopmanmu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacumpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (Pa30BbIX MEPEXO0JIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUSI.
Kanumsipasie siBienust. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuueckue YCTpOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI:  KHUJIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpauuu.

TeruioBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JTaBJICHUM.

N3MepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTbHBIMH TIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHus.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBJICHUS JIb/IA.

N3ydeHne CBOMCTB HACHIILICHHBIX MTAPOB.

H3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOnra.

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

Paznen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W TOJyIPOBOIHUKH.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUIECKUE 3apsIbl.

HanpsokéHHocTh  anekTpuueckoro  mnosis.  [IpoOueiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSIKEHHOCTH TOJIA U PA3HOCTH
NOTEHIMAJIIOB JIJISl  JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CyNEPHO3ULINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PAaBHOMEPHO 3apsKeHHOro mo o0béMy 1mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DIeKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JICHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTUH, PACCTOSHUS MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHJIEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanre paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosanubslil 31eKmMpuiecKuii mok.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcioBusL CylmeCTBOBaHUSL ITOCTOSSHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsiokenue U u D1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBHUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAAW MONEPEYHOTO CECUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenna.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUN.

Hemoncmpauuu.

N3MepeHure Cuilbl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenpsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3sMepeHust amnepMerpa (BoJabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTU MOTEHIHMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBIECHUSI METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOoBOIHHKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
NOJIyIPOBOJHUKOB. CBoicTBa p—n-nepexoaa. [1omynmpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajnes s AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO pa3pana. Monnus. [ltasma.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UuCTOp, (HOTOAUON, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa U NpOBOJAUMOCTb BO3IyXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nvecKuil MPaAKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
O1neHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUeCKUX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTHKYM).

MesxnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Meosicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SBICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl U X MPOEKIUK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpemsl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHNUE U KAIIUJUIAPHBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHIECKAS AUCCOIIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLHHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), JBHUTaTEeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
MOJlyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTyTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHIYKIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MarunuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTHKy, napa- u JuaMarHeTUKHU.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHYECKUE ITPOLECCHl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

Kaptnna nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHIYKIIUYU TOJIS NIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NEHUCTBUS AIEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBONUCTB (PeppOMArHETUKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHUTA Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyus.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JEKTPOMAarHUTHOM uWHAyKuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAOyKIMM B NPOBOJHHKE, ABIKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECChl: HUHAYKIMOHHAS
Me€4Yb, COJICHOU/I, 3allIUTa OT JJIEKTPU3ALMU TEJ NPU ABUKECHUUA B MATHUTHOM T10JIE
3eMJIu.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJIC UHAYKUMH OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne NHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIHAH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUY€CKOTO OMTUCAHMUS.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU# €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOAHUIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJI€OaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

Hab6nrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHWil rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHMI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCUBHOM TPYyXUHE C IEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnuie padomeol, npaKmMuKym.



H3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyTroM IMO/ABECE.

W3yueHue NBUKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumuosie KoJ1e0aHUAL.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanbHOM KoJsiebaTenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIUTYIbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh TIIEPEMEHHOIO TOKAa. AMIUINTYJHOE U
JEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS MpU Pa3IMYHOM (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LE€NM CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mepepadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHHuecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: ANEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJI€OaHHIA.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJICOaHUM.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCHENOBAaTEIbHOM COEIMHEHHHM pE3HCTOpa, KaTyLIKd
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMUKyMm.

N3yuenune tparncopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCOUHEHHBIE
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl MCTOYHUKOB CBETA B LIEMH EPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 371eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MHTephEpeHUUs H
TudpaKIms.

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

[IIyMoBO€ 3arps3HEHUE OKPYIKAOLIEH CPEIBI.

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

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEJIOMIICHHUEC,
noJisipu3anus, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHHu4ecKue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHA, TenedoH, CBYU-neusp,
yJIbTPa3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habnronenue orpakxeHus: U NPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune nnrepdepeHunu n auppakiuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesIoMJICHUE, TOJSpU3als, udpaKius, UHTephepeHITHs.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cera.
ToYeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxkeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cera. CIoXKHBIM cOCTaB O€IOro CBeTa.
IlBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl IOJHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cujia TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOIO
paccTOsiHUS TOHKOM cepruyeckoil JMH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWEIIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo00pakeHUH TOUYKM M OTpe3Ka MpPsSAMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnoco6HocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuoHHas pemérka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCMMYMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HNccnepoBanne Xoja CBETOBBIX IIYYKOB 4Epe3 INIOCKOMAPaJIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE OISIPOUIOB JIJISl U3YUEHHS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3Mepenue nokasarens npeoMICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIONINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenue noyisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINN JIa3ePHOTO U3JIYUEHHUS HA IBYX IIEISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTPA.

N3mepenne 1MHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIyYeHHUs CBETOJAMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMY.
Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuIbl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHukdh.  llocTynaTel

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpaszoBanusi  JlopeHia.
VYcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruel U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPIrus
MOKOSI.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKU IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbca W JHEPTrUU  PEISTUBUCTCKUX  dYacTll (110
dboTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 0yaiu3m.

PaBHOBeCcHOE TEIJIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoTodddexra. YpaBHCHHE
OunmTelHa 11 porodddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHHE CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 ¥ a0COJIIOTHO OTpaxkarollyr MoBepxHocts). OmbiTel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWca vactuubl. KopmycKylsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIEHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHH4eCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTor(PdeKT HAa YCTAHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrossnaoi [manka Ha ocHOBe HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOoeHUs aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHue GOoTOHOB MPU MEPEXOAE aToMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopruie padomul, npAKmMUKyM.

HaOnronenue tMHEHYaTOro CekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass monens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO HM3Iy4YCHMs. BIusHUE PaTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inyueHus. Jlozumerpus.

OHeprus cBsA3M HYKJIOHOB B siape. SaepHbie cuibl. JledekT maccsl spa.

Anepubie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Metonasl perucTpaluy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTULI.

OyHIaMEHTAIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TirooHHas MOAENb apPOHOB.

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

EanHCcTBO u3nuecKkol KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAs: ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIB30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust OeTa-4acTUl] aTFOMUHHUEM.

Pa3zges 8. diemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHs acTpoHoMuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Be3nmus, sSipKkue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MIcTouHUK sHeprun CoitHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHbIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUEeHHUE.

Macumrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, MJIaHET, TyMaHHOCTEWM U 3BE3AHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIbHBIC TIOTPEITHOCTH U3MEPEHUN (U3NUYSCKUX BEIUUIMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

O6o01mariiee NOBTOPEHUE.



O06o0061eHne 1 cucTeMaTH3alus CoAepKaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3rka U TepMOIUHAMUKAY», «DIEKTpoauHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U aCTPODU3UKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KApTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIMICH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKOW  (DYHKIUH
bu3nueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYeCcKOW KapTHUHE MHUPA, MECTO (PU3MUYECKON KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

Wzyuenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS ¢ YYETOM CONEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noOHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4yHbId (DAKT, rumoresa, (hu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJLHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOJE, KoJieOaTeabHbIC
JIBW)KCHUS B JKUBOW MPUPOAE, ODKOJOTHMYECKME PHUCKUA IIpU NPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJWLIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOr0 TOKA, MHAYKIUOHHAs Ieyb,
JIMHUM JJIEKTPOIIEpEeIay, 3JIEKTPOJABUTATEIb, Palap, PaaguONPUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHHKH, JIEPHAs DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duszukary
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA ACATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyyiiel nmpodeccun U peaarn30BbIBATb COOCTBEHHbBIS
KU3HCHHBIC IIJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUM B OKpyXarolled cpeae Ha
OCHOBE 3HAHUS 1IeJIeH YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3MKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4deHUs: (PU3MKU OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTepHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKU TMTOCIIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrie ucciienoBarejbCKue 1eCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIaJ€Th  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3JINYHbIX METOI0B TO3HAHMUS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajauy,
BBIIBUTAaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJid
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pELIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHNUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HAHMS 1O (U3MKE B MPAKTUYECKYIO 0O0JacTb
KU3ZHEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIAJ€Th HAaBBIKAMH MOJYYEHUS HUHPOPMALMHU (PU3HUYECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOHUCK,
aHalln3, CUCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 UHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHus: WHGOpMaluMU M 1IeJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3ALIH.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISAT, OOIIEHWE Ha Ypokax (U3UKH U BO BHE-yPOUHOU
JeSITEIIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMsI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYalIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeessTh pojid ¢ y4ETOM MHEHHM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YJYacTHHKA KOMAaHIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpPCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ yU4ETOM HMEIOUTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBAThH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
($u3MKHM, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABATEILHOW pediIekcMr Kak OCO3HAHHS
COBEPILIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPUEMBI pediekchu il OICHKA CUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHUBBI M apPryMEHTHl JIPYTMX IPU aHAJIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX NPU aHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce moCTH)EHUS JUYHOCTHBIX PE3YyIbTATOB OCBOCHHS IMPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O0O0ydYarolIuXcs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOHX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBAaTh
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIe pe3ysbTaThl Ha YIrIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTh Y 00YHarOIIUXCSl YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (HU3UUECKOU TEOpPHUH B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Ten u
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETA, AOCOJIOTHO
TBEpIOE TEJI0, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UACAbHBIN ra3, TOUEYHBIN 3aps/l,
OJTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

pazinyath YyCJIOBHUSL (TpaHULbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXaHUYECKHE TIPOIECChl U  SBJICHUA,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1jis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HpIOTOHA, TPUHLMI OTHOCUTENIBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHUEM MEXAHUYECKOW SHEpPTruu,
yCJIOBHUSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTHU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUSI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MTpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXAHUYECKON SHEPrUHr, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIONIB3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MOJEKYyJsIpHOW (GU3UKUA H
TEPMOJUHAMHUKY (CBSI3b JIABJICHHS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
DHEPrUEN TEIJIOBOrO JBMKEHUS €r0 YacCTHUIl, CBA3b JABJICHUS UCAIBHOTO
raza C KOHUEHTPAIMEW MOJIEKYJI U €ro TEMIIEPATypOW, YpPaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4YeCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsja, 3aKOH KynoHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYINEPIO3UIUU DJIEKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas yCIOBUS MPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—/Ienua,
npasuia Kupxroga, 3akonsl @apanes A1 31€KTpoIin3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAIbHASI DSHEPrUs, KUHETUYECKas
SHEPrusi, MEXaHWuyecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIa TSHKECTH, CUJla YIPYrOCTH, CUJia TPEHUS, MOIIHOCTbD,
DHEPrus B3aMMOJEHUCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
SHEprus ynpyroi jgedopmaii  MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPIusl HJCAIBHOTO OJHOATOMHOTO rasza, pabdoTa HJeallbHOIO Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEmIoBOro
JBUTATEIIS; AIEKTPUUECKOE TO0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTrO TOJI,
HaINpspKEHHOCTh TOJISE TOYEYHOTO 3apsija WIM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO TOJIs,
pPa3HOCTh  MOTEHIIMAJOB, DJEKTPOJABIDKYIAs  CUJia, CWiIa  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUYeckas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHUBIICHHE yYacTKa LEMHU C MOCJIEI0BATEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI SIEKTPUUECKOTO MOJIA
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUsA  (PU3NYECKHX  SIBJIICHUIA:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JIBMXKEHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAIIIM3all1sl, HAalIPaBJIECHHOCTh
TeIIonepeaadu, JIEKTpU3aIvs Tel, SKBUIMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO TTPOBOIHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpOBaTh pe3yJbTaThl IMOTYyYEHHON
3aBUCUMOCTH (PU3WYECKUX BEJIWYMH B BHUAE TpaduKOB ¢ YU4ETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENATh BBIBOIBI IO Pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHMBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl M JeJaTh BBIBOJ O CTaTyce IIPEIJIOKEHHON
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpy/la IpU MPOBEAECHUH HCCIIET0BaHUMN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(bu3MUEeCcKOl MOJENbI0: Ha OCHOBAHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3nyecKux TEOpUl NpH MCHOJIB30BAaHUM MAaTEMaTHYECKHX METOAOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pE3ydbTaTbl M KOPPEKTUPOBATh METOIbl PEIICHHS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIEC 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3leioB Kypca (PU3MKH, a TaKKEe WHTErpalud 3HAaHUH U3 IPyTuX
IPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OOPOI Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENIbHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

OPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOILETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLIEHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp>KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM [JIs TOHMCKa, MepepadOTKU M TpEeAbsSBICHUA Y4YeOHOU H
HAYYHO-TIONYJISIPHON MHPOPMALIMK, CTPYKTYPHUPOBAHUS U UHTEPIPETALIUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaemMyl0  HMHQOpPMAIMI0O W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

HPOSIBIISITD OpTraHU3aIOHHbIE u NI03HABATEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHUKW B Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B Tpylme C MCIOJIHEHUEM pa3IMYHbIX COLUAIbHBIX pOJIEH,
IUTAHUPOBaTh pabOTy I'PyMIbl, PAMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyAaIlMsX, aJeKBaTHO OIICHWBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISATE MOTUBAIMIO K OyayImiel mpohecCHOHATbHON AEITeTbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuIIs.

K xonmy oOydenuss B Il knacce npeaMeTHbIe pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

NOHUMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUUECKOU cdepax NeaTeabHOCTH YeI0BeKa, POjib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM  JIESITEIbHOCTH YENOBE€KAa U JaJIbHEHIIEeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKOW (YHKIMK (PU3NYECKONW Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmyeckoi Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUYECKOE M  OJIHOPOJHOE
MarHuTHOE MOJI, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUN MasITHUK,
WJICAIbHBIN TPYXKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WJICATbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIel aToMa, aTOMHOTO si/jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHaJIU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsija, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  MHAYKOMWM, TmpaBwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B OJEMEHTE OJJIEKTPUUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIUAaJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUS!  KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
dororddexra, mepBpld U BTOpoW mocTynatel bopa, mOpuHIUD
COOTHOIIIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN WM DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE TPOIECCHl W SIBJICHUS, WUCMOJb3Yys BEIUUYUHBI:
HaMpsHKEHHOCTh DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYILAsl CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOMHIYKLHMH, SHEPrusi MArHUTHOTO TIOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJIbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUs  (PU3MYECKUX  SBICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTPENENIATh HAMPaBJICHUE WHAYKIIMM MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€e IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAIONIME ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, YBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN, MPU 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHM, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEPEHHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOAUTH OMBITHI IO MPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IOJ[yuYEHHBIE PE3yJIbTaThl W JENIaTh BBIBOJ O CTaTyce IpeIIOKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0mo1aTh mpaBuiia 6€30MacHOro Tpy/la IpU MPOBEACHUH HCCIIeT0BaHUN
B paMKax yd4eOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(Gu3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSIM 33JauM, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUYECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YUETOM MOTYUYEHHbBIX
pe3yJIbTaToB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHHUs] 3HAHUW U3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETPALMU 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCy>XJI€HUI ¢ ONOPOI HA U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M POU3BOICTBEHHON
JESTEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MUECKHMMH IpolLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAYKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00111eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMALIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMallMK, MOJYYEHHOM U3 pa3Iu4HbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMW B Ipoliecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIFHO PACTIPEACIAT ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyaIMsX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyayiied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
Pasznea 1. HAYUHBIA METO/ IIO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6
Hroro no pazgeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpIOTO TENA 5 1
24 3aKOHbBI COXPaHEHUsI B MEXAHUKE 10 1
Hroro no paszneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUU 15 1
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 |
) TIepPEXO/IbI
Uroro no pazgeny 49
Paznea 4. JIEKTPOJAMHAMUKA
4.1 DIJIEKTPUYECKOE T0JIe 24 1
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUSHUYECKHAN MPAKTUKYM
5.1 Pu3nYeCcKUi IPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
Pazjnen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNeKTpOMAarHUTHAsE HHIYKIUS 13 1
Wroro no pasaeny 27
Pazpnen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanunueckue KoneOaHus 10
22 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15
)3 MexaHn4ecKue U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro nio pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

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

4.1 KopnyckynspHo-BOIHOBO! Ayann3Mm 15

4.2 ®uszrka aroma 5

43 ®u3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUIN MPAKTUKYM
6.1 Pu3n4ecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
Paznesa 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
’ JeSTEIbHOCTH, TPUOOPETEHHOTO MPU
u3ydyeHuu kypca pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Ousuka — pyHIaMEHTaIbHAs HayKa O
npupoze

KoauuecTBO 9acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

HayuHblii MeTOI TIO3HAHUS U METObI
UCCIIeIOBaHMs (PU3NICCKUX SBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoasl. Habmonenue u
9KCIIEPUMEHT B (pH3uKe

Crioco6b! u3MepeHHs (PU3NYECKUX BETUYUH

AOCOITIIOTHAA ¥ OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BCIINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B IPAKTHYECKOU
NeATeIFHOCTH JIFOAeH

MexaHndeckoe JBHKEHHUE. Cucrema
orcuera. OTHOCUTEIIBHOCTh MEXaHUYSCKOTO
JABVIKCHUA. HpHMa}I n 06paTHa51 3aga4u
MEXaHUKH

Pannyc-BekTOp MaTepUaIbHON TOYKH, €TO
IIPOEKIMU Ha OcU KoopauHat. Tpaekropusi.




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOIO
NPSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenne 3anau

11

12

13

HepaBnomepHoe nuxenne. MrooBeHHas
CKOpocTh. Yckopenue. [Ipsamonnneiinoe
ABVKCHUC C MTOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

CBobosiHOE najieHune. Y cKopeHue
CBOOOIHOTO Na/ieHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO/ YIJIOM K
TOPU3OHTY

15

KpuBonunelinoe aBuxeHue. JBrxeHue no
OKpPYXHOCTHU. YTJI0Bas U JTNHEHAs
ckopoctb. [lepron u yacrora.
[{eHTpOoCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHE

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

IIepsriit 3axk0H HptoToHa. MHEpLUManbHbIE
cucremsl orcuéra. [IpuHuun
OTHOcUTEIbHOCTH I'anunes.




HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHoelicTByt01Ias cuna. Bropoit

18 3akoH Hrrotona. Macca

19 Bzaumopeiicteue Ten. Tperniil 3aKkoH
Herorona

20 [Tpunin cynepno3uiuu cui. Pemenne
3a/1a4 Ha IpUMEHEeHHe 3akoHOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHON U
WHEPTHOM MacChl

2 Cuna TSHKeCTH B yCKOPEHHE CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

23 MCKYCCTBEHHBIX CIyTHUKOB. [lepBas
KOCMHUYEcKasi cCkopocThb. 3akoHbl Keruepa

24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BuzbI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CUJIbI COIPOTHUBIIEHUS CPEJIBI

26 Hanenue. ['ugpocraruueckoe JaBieHUE.
Cwia Apxumena
AGCOIOTHO TBEPIOE TEJIO.

27 [TocTynarenbHOe U BpamaTesibHOE
JBUKEHUE TBEPJOTO Tella

73 MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpaieHus. [1neqo cuiibl

29 CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecT Tena. Y cioBus




30

paBHOBecHsI TBEpAOro Tena. Bussl
paBHOBeECHUS

Penrenue 3anau

31

32

33

34

KonTtponbHas padora no teme "/luHamuka.
Craruka TBepaoro tena'

I/IMHy.]'IBC MaTCpHaJIBHOfI TOYKHU, CUCTCMBbI
MaTCpPHAJIbHBIX TOYCK. ]_[eHTp Macce
CHUCTCMbI MAaTCPHUAJIBHBIX TOYCK. TeopeMa 0
JABVOKCHUU LCHTPA MAaCC

I/IMHy.]'ILC CHJIbl 1 U3MCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAHCHUS UMITYJIbCA.
PeakTuBHOE ABMKCHHUE

MoOMEeHT uMITyJIbCa MaTEPUAIIBHON TOUYKH.

HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HUMITYJIbCAa B IICHTPAJIBHBIX IMOJIAX

35

36

37

38

Pemenue 3agau

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'papuueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHJIBI

Kunernueckas sueprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOW TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIMAJIbHBIC

cuibl. IloTeHInanpHas SHEpPTIUs. BTOpa}I
KOCMHYCCKaAsA CKOPOCTh

39

TpeTbst KocMUueckas CKOpocThb. CBA3b
paboThl HEMOTEHLUATBHBIX CHJI C




M3MEHEHHUEM MEXaHWYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTrUun

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBaenue bepHyiuu 115 uaeanbHOM
JKHJKOCTH

41 KonTtponsHast pabora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKeE"
Pa3BuTue npencraBieHuid 0 Ipupoe

42 ternoThl. OcHOBHBIEC noyoxkenuss MKT.
Juddysus. BpoyHOBCKOE ABIKEHHE
Crtpoenue ra3000pa3HbIX, KUIKUX U

43 TBEPJBIX Te. XapaKTep JBUKECHUS U
B3aMMOJICHCTBUS YaCTUI[ BEIISCTBA
Macca u pazMepsl MOJIEKy (AaTOMOB).

44 KomnuectBo BemecTBa. [locTosunas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBeCHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 Wneanbuplii Ta3. I'a30BbIe 3aKOHBI

43 VYpaBuenue Menneneesa-Knamneiipona.
Pemenue 3agau

49 AbcomoTHas TeMiieparypa. 3akoH
JlanbToHa

50 N3omnporiecchl B uaeaabHOM rase ¢
IMOCTOSHHBIM KOJIMYECTBOM BEIIICCTBA

51 I'padpuaeckoe nmpencraBineHne




52

U30IPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

OcnoBHoe ypaBHenne MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHe
KMHETUYECKOW YHEPTUE MOCTYNaTEIbHOTO
TEIJIOBOTO JIBMKEHUS €€ YaCTHUIl

O00011eHrEe U cCUCTEMATU3ALMS 3HAHUH 110
teme "OcHoBel MKT"

56

57

KonTpomnpHas padora o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycioBul uist T/ cuctemsl.
Bremnue 1 BHyTpEeHHHE ITapaMeTpBI.
[Tapametps! T/] cuctemsl kak cpegHue
3HA4YECHUS BEJIMYMH, ONIMCHIBAOIINX €€ HA
MHUKPOCKOITMYECKOM YPOBHE

58

59

60

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoiibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO

Mogaenb naeaabHOro ra3a B
TEpMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIN

VYpasuenue Menneneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu

61

Bripaxkenue aJisi BHyTpEeHHEU SHEpTrun
OJIHOATOMHOTO HJI€aIbHOIO Tra3a.




62

KBazucrtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

DOnemeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-auarpamMmme

63

Temnonepenaua kak crocod N3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIICHUS PadOThI

64

65

66

KonBek1ust, TenionpoBoAHOCTb,
U3Iy4eHue

KonnyectBo Temnorsl. TemnoéMKoCTh Tena.
VY aenbHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y AeIbHAsl TEIUIOTA CTOPAaHUS
TOIJINBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

67

[Tonsarue 06 annadbaTHOM TIporecce.
[IepBblii 3aKOH TEPMOJUHAMUKHI

68

69

70

KonngecTBo TEmoTsl U paboTa Kak Mephbl
W3MEHEeHUs BHyTpeHHel sHeprun T/1
CHUCTEMBI

Bropoii 3akoH TepMOIMHAMUKY JIJIst
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTumocTs TpUpoIHBIX
HPOLIECCOB

[TpuHUIMTIBI AEHCTBUS TEIUIOBBIX MAIIMH.
KM A

71

Maxkcumansroe 3aadueraue KITJI. Ilukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTaTesel. TerioBoe
3arps3HEHUE OKPYIKAIOILEH CpeIbl

Penrenue 3anau

75

O00011IeHNE U CUCTEMATU3AIMs 3HAHUM 110
teme "Tepmoaunamuka. TemioBbie
MAaIvHe!"

76

7

78

79

80

KonTtponbHast pabora o Teme
"Tepmonunamuka. TenaoBbie MalTuHbL"

[TapooOpazoBaHue u KOHACHCALIHUSI.
Vcnapenue u kunexnue. Y aeabHas TeIioTa
napooOpazoBaHMs

HacplleHHbIe 1 HEHACBIIICHHEIE Taphl.
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPhbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BnaxHocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHASI BIAKHOCTh

Pemenue 3agau

81

TBépnoe teno. Kpucramnmueckue n
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KpPHCTaJJIOB

82

[LnaBnenue u kpucramum3anus. Y 1eabHast




83

tertoTa riaBieHus. Cyomumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHne
u cxkarue. Casur. Moayns FOnra. Ipenen
ynpyrux nedopmaruii

84

TeroBoe pacluMpeHne KUIAKOCTEN U
TBépI[BIX TCII. AHI‘apMOHI/I3M TCIIJIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

85

86

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEII0BOro OangaHca

87

88

89

Pemenue 3amau

[ToBepxHOCTHOE HaTsKeHUE. Kanmuisipabie
ABJICHU. J{aBlieHHe 10 UCKPUBIEHHOMN
MOBEPXHOCTHIO XHUIKOCTU. Dopmyra
Jlammaca

O00011IeHNE U CUCTEMATU3AIHS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90

KontponbHas padota o Teme "ArperaTHsie
cocTtosHUs BenlecTBa. @a3zoBbie nepexoab”

91

DnexTpu3anus Tea U e€ mposBICHUS.
DnekTpuyeckui 3apsia. /[Ba Buaa
AJIEKTPUIECKUX 3apsoB. [IpoBogHUKH,
JUAJICKTPUKU U TTOJTYTTPOBOTHUKH

92

DneMeHTapHbIN EKTPUIECKUNA 3apsil.
3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsaa

93

Bzaunmoperictue 3apsnoB. ToueuHble
3apsasl. 3akoH KysnoHa




94 Pemenue 3amau

05 Onektpuueckoe none. Ero neiictBue Ha
ANEKTPUUYECKUE 3aPsI/IbI

Hanps>k€HHOCTD 2JIEKTPUYECKOTO MOJIS.
9% [Ipo6usrii 3apsia. JInaun HanpsHKEHHOCTH
aJIeKTpruecKoro nous. OgHopoaHoe

SJICKTPHUYCCKOC I10JIC

[ToTeHIMATBEHOCTD AMEKTPOCTATUICCKOTO
97 moJs1. Pa3HOCTh ITOTEHIIMATIOB U
HaIpsDKEHUE

IToTreHnnuanbpHas OHCPIuA 3apsjia B
98 QJICKTPOCTATUYCCKOM II0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs3b HaprI)KéHHOCTI/I IOJIsI U pa3HOCTHU

99 MMOTCHIUAJIOB AJIA 3JICKTPOCTATUYCCKOTO
I1OJIA

100 [IpyuHIHI cynepno3unuy 3JIEKTPUIECKUX

noJien

101 Pemenue 3amau

IIone Toueunoro 3apsAaa. Ilone PAaBHOMCPHO

102 .
3apsHKEHHON cepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 mapa. [lone paBHOMEpHO 3apsKEHHON
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOJHUKY B RJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

105 JIMDNEKTPUKHU U ITOJIYIIPOBOJHUKY B
AIEKTPOCTATUYECKOM I10JI€




Konaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpa

107 [TapannenbHOE COEAMHEHHE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHNE
KOH/JICHCATOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenne 3amau

11 JIB>KeHUe 3apsKEHHOW YacTHIIBI B
OJIHOPOJIHOM DJICKTPHUYECKOM I10JIe

112 Perenue 3agau

113 O0o001IeHrEe U CHCTEMATHU3aLHs 3HAHUH 110
teMe "DnekTpuyeckoe nosue"

114 KonTponbHas pabota mo Teme
"OnexTpuueckoe noiue"
Cuna toka. IlocTossHHEIH TOK. Y ClI0BHS

115 CyLIECTBOBAHUs MIOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 9/1C

17 3akoH OMa 11 yJacTKa LEMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHMOCTH COTIPOTUBIIEHHUS OJHOPOTHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U TIJIOIIAN
MONEPEYHOI0 CeYEHUSs

119 VenpHOE COMPOTHRIICHNUE BEIIECTBA.
Penrenue 3anau

120 [TocnenoBarenvHoOE, MapaiesbHOE,

CMCHIAHHOC COCANHCHUC MMPOBOAHUKOB




121 Pacuért pa3BeTBIEHHBIX JIEKTPUUECKUX
neneii. [Ipasuna Kupxroga
122 Penrenue 3anau
123 Pabota anekTpuyeckoro Toka. 3aKoH
Hxoyns —Jlenua
124 Penrenue 3anau
MOIIHOCTD JEKTPUUYECKOTO TOKA.
125 TemnoBas MOIIHOCTG, BRIACICMAs Ha
pe3ucrope
126 Pemienue 3anau
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE
HCTOYHHKA TOKA
128 3axoH OMa 1715 OJTHOM (3aMKHYTOI)
ANEKTPUYECKOHN LT
129 Penrenne 3agau 1
130 MOoOIIHOCTh UICTOYHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonzaeHncarop B 11enu NOCTOSSHHOTO TOKa 1
133 Pemenue 3agau 1
134 Pemenue 3agau nmo teme "IlocTostHHBIN
ANEKTPUYECKUI TOK"
135 Pemenne 3amau nmo teme "IlocTosHHBIN
3IIEKTPUYECKUM TOK"
136 Pemenue 3agau no teme "IlocTostHHBIN
3IIEKTPUYECKUM TOK"
137 O06o001IeHre U CUCTeMaTH3aIis 3HAaHUH 110
teMme "[10CTOSHHBIN 2eKTpUUECKU TOK"




138

139

KonrponbHas padora no reme
"IlocTOSIHHBIN 31EKTpUYECKUi TOK"

:‘)J'IGKTpI/I‘iCCKaSI MMPpOBOANMOCTD Pa3JIMYHbIX

BEILIECTB. DJICKTPUUYECKUI TOK B METasLIax.
CBepXIIPOBOIUMOCTD

140

DNEKTPUYECKUN TOK B pacTBOpPax U
paciuiaBax 3JeKTpoauToB. 3akoHbl Dapajest
JUTSL DJICKTPOIIH3a

141

142

DneKTpUuUuecKuil Tok B razax. [lmazma

DNEKTPUYECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

143
144

DNEKTPUUECKUH TOK B IOJIYTIPOBOJHUKAX

[TomynpoBoIHUKOBBIE TPHOOPHI

145

146

147

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHue CUiIbl TOKA U HANIPSKEHUS B
LIENHU MIOCTOSTHHOTO TOKA ITPH MIOMOILIHU
aHaJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HaKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepsl
U3MepeHHs PU3NYECKUX BETUYUH MIPU
MTOMOIIA KOMIIBIOTEPHBIX JaTYUKOB"

Du3n4eCcKul IPAKTUKYM 110 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LEbI0 ONIPEACIICHUS MTHOBEHHOM
ckopocTH"

Pu3NUEeCKU IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUsl Ipu
IPSMOJIMHETHOM PaBHOYCKOPEHHOM




148

149

150

JIBIDKCHUHU 110 HAKJIOHHOM IIJIOCKOCTH' TN
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepeHune ycKopeHusi CBOOOHOTO
nangeHus" win "M3yuenue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKuil MPakTUKYM 0 TeME
"N3y4yeHne qBUKEHUS TeJa 0 OKPYKHOCTH
C IOCTOSIHHOM I10 MOJIYJIFO CKOPOCThIO" UITH
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napamerpos"”

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOAEHCTBYIOLIEH CUIIBI
IpU JIBUKEHUH OpyCKa MO0 HaKJIOHHON
mwiockocTi" wnu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS OpycKa
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanve 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIOIINX B MPYXKUHE U
PE3UHOBOM 00pa3Iie, oT ux aedopmarun”
nin "V3ydeHue IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTbIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

152

DuU3nYeCKU MPAKTUKYM 110 TEME




"U3mepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO HIMeHTa
3aBucumoctd Frp(N)" nnu "Uccnenosanue
JBIDKEHUS OpycCKa M0 HAKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KO3 (UIIMEHTOM
Tpenus" win "M3ydeHue qBHKEHUS rpysa
Ha Bajly ¢ TpeHuem"

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycinoBUid paBHOBECHS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPIOTO TeJIa, UMEIOILErO
IJI0IAb OTIOPHI"

Pu3NYecKuil TPAKTUKYM 110 TEME
"M3mMepeHne UMITysbca Tena Mo
TOpMO3HOMY ITyTH" 1 "M3mepeHune cuiibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TATU" uinn "CpaBHeHHe
M3MEHEHHUs UMITyJIbCa TeJla C UMITYJIbCOM
cuisl" wn "HccnenoBaHue coxpaHeHUs
MMITYJIbCa IIPHU YIPYTOM B3aUMOJIECHCTBUM"
iy "M3MepeHne KNHEeTHYECKON YHEPTUH
TeJa 10 TOPMO3HOMY ITyTH"

155

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH1I0BaHO HMCIIOIb30BaHHE
nndposoii madoparopun)" nnu "M3ydenue
M30X0pHOro npouecca" win "HU3ydenne




156

n3zobapHoro nporecca” uiu "lIpoBepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 110 TEME
"H3mepenue ynenbHON TEII0EMKOCTH" UiTn
"HccnenoBanue mnpolecca OCTbIBaHUS
BenlectBa" uinu "Mccnenosanue
aguabaTtHoro npouecca” nin "M3ydyenue
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

157

158

dusnuecKuil NpaKTUKYM 10 TEMe
"N3yueHne 3aKkOHOMEPHOCTEHN HCTIapeHust
)kuakocren" win "M3mMepenue yaenbHou
TETJIOTHI TIaBJIeHus Jbpaa" win "U3yuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"H3mepenue abCOMIOTHOM BIQXKHOCTH
BO3/1yXa U OIIEHKa Macchl MapoB B
nomerienun". Mzamepenue korspduurenTta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HabmroeHue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroauona” uinm "Msydenue
IIPOTEKaHUs TOKA B LIENIH, COAEpKaIIEH
KoHaeHcaTop" uiu "Pacnpenenenne
Pa3HOCTH MOTEHLIUAJIOB (HAIPSDKEHUs) IpU
MOCJIeI0BATEILHOM COEIUHEHUU
KOHJICHCATOPOB"

159

Pu3n4ecKuil IPAKTUKYM I10 TEME




"HccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB" unu "M3mMepenue yaeabpHOro
COIPOTUBIICHUS IPOBOJHUKOB" WK
"HccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpPSKEHUs JUIsl JIAMITbl HaKaJTuBaHUs "

160

DuU3nYeCKui MPAKTUKYM 110 TEME
"HaOuroteHue amektponun3a’ mim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO HOHA"
wiu "HMccrenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temrepatypbl" uin "CHATHE BOJBT-
aMIIEpPHOM XapaKTEpUCTUKHU auoaa"

161

PesepBHeIit ypok. O600IICHNE 1
CUCTEMAaTH3aIHs 3HAHWH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBusiit ypok. O0o01IeHue 1
cHCTEeMaTH3aIlHs 3HAaHHUH 110 TeMe
"Tunamuka"

PesepBHslit ypok. O0o01IeHue 1
cucTeMaTu3alus 3Hagui mo treMe "CraTtuka
TBepaoro tena"

PesepBHrlit ypok. O0001IeHHE U
cHUCTeEMAaTH3allisl 3HaHui o TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHuke"

165

Peseprubrit ypok. O6001IeHNE U
cructemMaTusanus 3HaHuil o teme "OCHOBBI
MOJIEKYJISIPHO-KUHETUUECKON Teopun”

166

PesepBHbIil ypok. O6001IeHNE 1
CHCTEeMaTH3aIHs 3HAHUH 110 TeMe




167

"Tepmoaunamuka. TernoBbie ManuHb!"

PesepBHeiit ypok. O000mIcHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHble COCTOSIHUSI BELIECTBA.
®dazoBbie epexoib"

168

PesepBueiit ypok. O600mIeHNE U
CUCTEMAaTH3aIHsl 3HAHHH 110 TeMe
"DnexkTpuueckoe nose"

169

170

PesepBHeIit ypok. O000IICHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"TlocTosHHBIN 31eKTpUYecKuil TOK"

PesepBuslit ypok. O6o0mieHue u
cucreMarusanus 3HaHui mo teme "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tewa ypoka Bceero Koutpoabueie  Ipaxrudeckue fll3y'{eﬂml :)Iﬁlil:ll;OBaTeJILHbIe
padoThbI padoThI pecypenI
B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moJe. 1
I'mnoTesa Ammepa
Bexrop maruutHOM nHAyKuy. [IpuHnun
2 CyNEpIIO3UIIMM MArHUTHBIX TTojel. JInnnn 1
MarHUTHOW MHAYKIIMH
3 MarsuTHO€E 10J1€ IPOBOJHUKA C TOKOM. |
OmneiT OpcTena
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1
5 Pemenue 3amau 1
6 [IpumeneHue 3akoHa Amrepa. |
DNEeKTPOU3MEePUTENbHBIE TPUOOPHI
Cua Jlopeniia, e€ HanpaBJIeHUE U MOJTYJIb.
7 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJTHOPOJTHOM MarHUTHOM I10JI€
8 Pemenue 3agau 1
9 PaGora cunel Jlopeniia 1
10 Pemenue 3agau 1
1 MarnuTtHoOe 1oJie B BEIIECTBE. |
deppoMarHeTHKH, rnapa- U J1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (heppPOMarHeTUKOB. |

[Ipumenenue hpeppomMarHeTUKOB




13 Pentenue 3amaud mo teme "MarautHoe mosne"

14 Pemienne 3aau 1mo reme "MarautHoe noie"

15 SIBneHre AIeKTPOMArHUTHON WHIYKITUH.
[ToTok BeKTOpa MAarHUTHOW WHIYKIIHH

16 OJ1C uHAYKIIMH

17 3aK0H 3JIEKTPOMArHUTHON UHAYKIIUU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C MHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 IIpaBuiio Jlenna

2 NunyxtuBHOCTH. KaTymka MHAYKTUBHOCTH
B IICITHM ITIOCTOSSHHOI'O TOKA

3 SBnenune camonnaykuuu. 3/C
CaMOUHYKITUU

24 DHeprusi MarHUuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

25 Pemenue 3agau

26 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnexkTpoaruHamMuka'

7 KonTponbhas pabota no teme
"OnexTpoauHamuka'

73 Konebarenbnas cucrema. CBOOOIHbBIE
KoneOanus. ['apMoHUYEeCKre KoaeOaHus

29 Kunematnueckoe 1 THHAMHUYCCKOC

OIHCAHMUE KOJIeOATEIbHBIX I[BI/I)KGHI/II\/'I




DHepreTudyeckoe onvcanue. BoiBoj
JTUHAMUYECKOr0 OMUCAHUS TAPMOHUYECKHUX

30 KoJIe0aHUH M3 UX YHEPTETHUECKOTO U
KMHEMAaTUIECKOTO OTTMCAHUS

31 Ammatyzaa u ¢gaza kojeOaHui
[lepuon u yacrora konebanuid. [lepros
MaJIbIX CBOOOIHBIX KOJIeOaHUM

32 MaTeMaTU4ecKoro MasTHuka. [lepuon
CBOOOAHBIX KOJIEOaHUN TIPYKHHHOTO
MasiTHUKA

13 3aryxaroiue Kkojebanus. Beinyx/1eHHbIE
Kosebanus. Pezonanc

34 ABTOKOJIE0aHUA

35 Pewenue 3anau

36 VYpok-koHpepennus "MexaHnnueckue
Kojie0aHusl B My3bIKaJIbHbIX HHCTpyMEHTax"

37 O06o011eHre U cucTeMaTu3alus 3HaHU| o
teMe "MexaHnuueckue KonebaHus"

18 DNeKTpOMarHuTHhIE KOJIeOaHusI.
KonebarenpHbIil KOHTYP
®opmyna Tomcona. CBsi3b aMILTATY b

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTY 10U CHJIbI
TOKa B K0JIeOATeTbHOM KOHTYype

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosieOaHus1. BeiHyXIeHHbIE

SJICKTPOMArHuTHBIC KoJeOaHus




ITepemennsbIit TOK. Pe3auctop u KoHAEHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B LICTIH
MEePEMEHHOTO TOKa

44 3akon OMa JJ1st JIeKTPUYECKOM 1enu
MEPEMEHHOTO TOKa
MOoOIHOCTh MIEPEMEHHOTO TOKA.

45 AMIUITUTYTHOE U IEUCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA Y HAIPSDKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IeNH

47 Pemenne 3amau
WneanpHbIiA TpanchopmaTop.

48 [Tpou3BoaCTBO, TIepeaava u moTpedIeHue
3JIEKTPUUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 anekTpodHeprun. KyiabpTypa nucnonb30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemienne 3agau

57 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "DIeKTpoOMarHuTHbIE KosieOaHus "

53 MexaHnyeckne BOJIHbI. XapaKTepUCTUKU
MeXaHUIECKHX BOIH

54 CBolicTBa MEXaHHYSCKHUX BOJIH

55 3ByK. XapaKTEepUCTUKH 3BYKa

56 Wnopassyk u yaprpassyk. LllymoBoe

3arpsiI3HEHUE OKPY KaIOILEH Cpebl




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘-IeHI/IC
OJICKTPOMAardiuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. 9J'IeKTp0MaFHI/ITHOG
3arps3HCHUC oxpy;xaromeﬁ Cpcabl

62

KonTponpHas padora o teme "Konebanus
1 BOJTHBI"

63

64

CaerT. 3aKOH NPSAMOJIUHENHOTO
pacnpocTpaHeHHsl CBeTa

Pemienue 3ama4d Ha IMPUMCHCHUC 3aKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

Otpaxxenue csera. [1nockoe 3epkano.
Cdepuueckoe 3epkaino

66

[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTelb MPeIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpPaKEHHUE.
IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpakKeHUs

67

Pemienne 3ala4 Ha MPUMCHCHUC 3aKOHOB
OTpaAXCHUSA U IMPEIIOMIICHUA CBETA

68

Xop stydeit B mpusMe. Jlucnepceus cBera.
CnoxHBIN cocTaB Oenoro csera. LBer




JInn3pl. ®OKyCHOE PacCTOSTHUE U

69 ONTHYECKasi CUJja JIMH3BI

70 [TocTpoenure n300pakeHHI B JIMH3aX U UX
cuUcTeMax. YBelInYeHHe JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paXCHU, MOJTyIaeMbIX C TTIOMOIIBIO
JIUH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TE€OMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 Hurepdepennnus creta

77 KorepeHTHbIE HCTOUHHUKH. Y CIIOBUS
HaAOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie naTeppepeHun

80 Judpakuus csera

81 JudpaxknuonHas pemeéTka. Y cioBue
HaOJIOJICHUS TJIABHBIX MAaKCHMYMOB

82 Pemenue 3anau

23 [TonepeduHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemienue 3anau

85 CBeToBbI€e SBJICHUS B IPUPOJIE

26 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110

Teme "OnTuka"




87 KoHnTtpoinbhas padota mo teme «OnTuka» 1
I'panu1bl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEJILHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCUTEJIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUYMHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAILECHHUE JITUHBI

91 DHeprus U UMIYJIbC PEIITUBUCTCKOM |
YaCTHUIIBI

9 CBsI3b MacChl C 3HEPTHEN U UMITYJICOM |
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOs

93 PaBHOBecHOE TeII0BOE U3ITYUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnoteza M. Ilnanka o kBanTax. ®oToHBI 1

96 OHeprust U UMIysbc GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akonbl poTorddekrTa

08 VYpasHenue DitHmTeitHa 111 poTodpdexra. 1
"Kpacnas rpanuna" ¢potordpdexra

99 JaBnenue cera. OnbiTel [1. H. JIeOenena 1

100 BonHOBBIE CBOMCTBA YaCTHIL 1
Bounsb! ne bpoins. J[inuHa BOIHBL 1€

101 Bpoiins u pa3mepsl 00J1acTH JTOKaTU3AIHN 1

JIBUKYILIEVCS YaCTULIBI




102

KopmyckynsipHo-BOJIHOBOM Ayain3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHHs HEOTIPEACIEHHOCTEN
[eitzenbepra

105 Pemenue rpadgudeckux 3aaaq

106 Pemienne pacu€THbIX 33124
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopiyckyJIsipHO-BOJIHOBOI
nyanu3m"”

108 OnBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopaa

109 [Toctynatsr bopa

110 Buasl ciektpoB. CriekTp ypOBHEHN 3HEprun
aToma BOJIOpoJia

11 CHNOHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 WBaHeHKo. 3apsa 1 MacCOBOE YHCIIO Apa.
H3oTonsl. PagnoakTuBHOCTH
3aKOH paJroaKTUBHOIrO pacnana. CBoiicTBa

114 MOHU3HUPYIOUIETO U3llydeHus. Biausinue
PaANOAKTUBHOCTHU HA )KUBbIE OPTAHU3MBI.
Jo3umerpus
DOHeprus CBSI3U HYKJIOHOB B slipe. A nepHbie

115 cuibl. Jledekt maccsl siapa. SAnepHoie

peakiuu. Snepasie peakTopsl. [Ipodnemsr




116

117

118

yIPaBISIEMOro TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

Metonbl perucTpaiyy u ucciae10BaHus
3JIeMEHTapHbIX YacTull. OyHaMeHTalIbHbIE
B3aUMoJIeiicTBUA. bapuoHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtanpapTHOU
mojenu. KBapk-riitooHHas MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKON KapTHUHBI
MHupa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAYCHHUE
aCTPOHOMHUHU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JUISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BEeKTOB. METO Il aCTPOHOMHUYECKHUX
HCCIICIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
pannoTeNecKonsl, BHeaTMochepHas
aCTPOHOMUS

121

122

Bun 3Bé3aH0r0 HebOa. Co3Be3nus, sipKue
3BE3/Ib], ITAHETHI, UX BUAUMOE IBIKCHUE
Comnneunas cuctema. Comnie. ComHeuHas

aKTUBHOCTb. VMIcTounuk sHeprun CosHLa U
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Jwnarpamma "crniekTpanbHbINA KIacc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM MOCIEI0BATEILHOCTH

125

126

127

Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABIECHUSI O IIPOUCXOKICHUU U
sBositonny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B sIpax rajJakTHK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ HU3iyyeHue

128

MacmrabHas crpykrypa BeenenHoil.
MeraranakTuka

129

130

131

132

Hepewménnsle npo0ieMbl aCTpOHOMHUH

Du3HUeCKU IPAKTUKYM I10 TEME
"HccmeqoBaHue MarHUTHOTO TTIOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkos" unu "HccnenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

Pu3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepenue cunel AMnepa" win "H3ydenune
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
nunu "OnpeneneHne MarHUTHON WHTYKITUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"Onpenenenre HHAYKIIMU BUXPEBOTO
MarduTHOro mnojis"

DuU3nYECKUi MPAKTUKYM 110 TEME
"UccnenoBanue aBICHUS CAMOUHIYKIIMM"
nn "COopka MOJENH 3JIEKTPOMArHUTHOTO
reneparopa"

Ou3nyecKuil MPakTUKYM 0 TeME
"U3mepeHue neprojia CBOOOTHBIX
KOJIe0aHU HUTSHOTO U MPY>KUHHOTO
MasATHUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"IIpeobpa3oBanue YHEPTUH B MIPYKUHHOM
MasTHUKe"

136

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKA Yepes
MOCJIEIOBATEIbLHO COSTMHEHHBIC
KOHJIEHCATOp, KaTYLIKY U pe3ucTop’ uiu
"HUccnenoBanue paboThl HCTOUHHUKOB CBETA
B LIETIA NTIEPEMEHHOr0 TOoKa"

137

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOM BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenune nokasaresns MpesoMIIeHUs
crekna" win "llomyuenue nzoOpakeHus B
CHUCTEME U3 IUIOCKOTO 3epKajia U JTUH3bI"

139

Pu3NYeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha MpuMepe




140

141

142

143

Kuakux auH3)" win "M3Mepenue
(OKYCHOTO PACCTOSIHUS PACCEHBAIOIIIX
uH3"

DuU3nYECKUi MPAKTUKYM 110 TEME
"Habmonenue qudpakiuun, nHTEphepeHIInn
Y noJjsipu3anuu ceera'

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"OnpeneneHne UMIyJibca U SHEPTUU
PEISATUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3aPSKEHHBIX YaCTUI[ B MATHUTHOM
nosie)"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne nocrosinuou [lnanka Ha
OCHOBe HcciieioBaHus Gpotoappexra” nim
"HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
Yyepe3 CBETOAMO] OT HarpsiKeHus"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM PunGepra"

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
MCIIOJIb30BaHUEM JI03UMETpPA" WiIn
"M3yueHue noriomeHus 0eTa-4acTury
aTIOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOmronenus 3BE€3qHOTO HEOA
HEBOOPY’KEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3ausi CeBEepHOro MOMyIIapus U sipKue
3BE3161" min "HaOmaroneHus B TEJIECKOIT
JIyHbl, TUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKOIUICHHI"

146

O00011IeHNEe U CHCTEMATH3aLHs 3HAHUI.
Ponb pusuku u actpoHOMUY B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIIbHOCTH YCIOBEKA

147

148

O06o00mIeHne U cucTeMaTu3aus 3HaHAH.
Posb 1 MecTo (pu3MKK M ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O0001IcHNE U CHCTEMATH3alKs 3HAHUH.
Ponb pusndeckoit Teopun B popMUPOBAHUU
NpEeJICTaBICHUN O PU3NYECKONW KapTHHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJICTABICHUN O PUPOJIC

149

150

O00011eHUE U CUCTEMATU3ALMS 3HAHUM 110
Tteme "Kunemaruka"

O0001eHHE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "/Ilunamuka"

152

O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110
teme "CTraTtuka TBepIoro tena"




153

154

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe"
O0001eHre U cucTeMaTU3aLMs 3HAHUI 110
TeMme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "Tepmonunamuka. TemnoBbie
MAaIuHe!"

156

157

158

O0600muIeHre U cUCTeMAaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXObI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 10
teMe "Dnekrpuyeckoe nose"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUNA TOK"

159

160

161

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMe "Toku B pa3NnyHbIX cpenax”

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
TeMme "MaruutHoe noJe"
PesepBHrlit ypok. O0001IeHHE U

cUCTEMATHU3aIHA 3HAHUH 10 TEME
"JJeKTpOMarHuTHasE MHIYKIus"

162

Peseprubrit ypok. O6001eHNE U
CUCTEMATH3AINA 3HAHUH 110 TEME
"Mexanundeckue Konebanus"

163

Peseprubrit ypok. O6001eHNE U
CUCTEeMaTH3alMsl 3HAaHHUH 10 TeMe
"JJIeKTpOMarHuTHhIE KoieOanus"




164

165

166

PesepBHbIil ypok. O6001meHHE 1
cucTeMaTu3alus 3HaHUM 110 TeMe
"MexaHU4YeCKue 1 3JIEKTPOMarHUTHbIE
BOJIHBI"

PesepHbIil ypok. O6001IeHNE 1
cucTeMarusanus 3Hagui mo teme "Ontuka"

PesepBHeIit ypok. O000IICHNE 1
cucTeMarusanys 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O000IICHNE 1
CHCTEMaTH3alKs 3HAaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM ayann3m"

168

169

170

PesepBHeIit ypok. O000IICHNE 1
cucTeMaTtu3alus 3HaHui mo teme "dusrka
aToma"

PesepBusiit ypok. O0o001mIeHue U
cucTeMarusalus 3HaHui no reme "dusuka
ATOMHOTO S1/1pa ¥ 3JIEMEHTAPHBIX YacTUIl"
PesepBHriit ypok. O0001IeHNE U

cucTeMaTH3alys 3HaHUH 10 Teme
"OnemeHTh! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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