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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, mnpeactaBieHHsix B GI'OC COO, a
Takxke ¢ yuétoM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE MPEIMETHOE COJEpIKaHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYarOUIUXCA.
[Iporpamma no ¢Qu3uke Aa€r OpPeNCTaBICHHUE O LEIAX, COAEpPNKAHUM, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3ukd yriayOiaEHHOTO YpOBHS TO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIMK, HAIIPABJICHO Ha CO3JaHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4YaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs 0o0pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme 1m0 (Qu3MKe ONpPENeNsioTCs IUIAHHUPYEMBIE PpPE3YyJIbTaThl
OCBOEHUSA Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIET0 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/J0JOTUYECKOM OCHOBOM 1Jisi pa3pabOTKM TpeOOBAHMM K JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaroluXcs, OCBOUBIIHUX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no gpu3rKe BKIIOYALT:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOonéHHOM
YpOBHE, B TOM YHCJI€ TPEAMETHBIC PE3YJIbTATHI IO T0/I1aM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIA XapakTep U MOXKET OBITh
UCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU SISl COCTABIIEHUS CBOUX pab0OYMX MPOrpamm.

[Iporpamma mno (u3Mke HE CKOBBIBAECT TBOPUYECKYIO MHUIIMATUBY YUHUTENICH U
MPEIOCTABISAECT BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/JOB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIOmui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKHUE 3aKOHBI
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JeXaT B OCHOBE TMPOIECCOB M SIBIICHWW, W3YYaeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3NYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/T TIO3HAHUS TP BBITIOJIHEHUU UMH Y4€OHBIX UCCIICTOBAHHIA.

B ocHOBY Kypca (u3UKN Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pPSA Ui, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISECTCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3leioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(GopMHUpOBaHUE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTe€puH, BEIIECTBE U
oJIE.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TPOOIEMaMHU.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0ia€HHOTO ypoBHS
MPEANOoJaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMOHAIBHOTO IPUPOONIOIb30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue cofepKaHusl MporpamMmbl MO (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
NPUHLINIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THUX
IPUHLKIIOB 0a3HUpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTA Kak
MOCTOSTHHO JielcTBYyolero ¢akropa ydeOHoro mpoiiecca. s yriyOGiaéHHOrO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHHUYECKOTO JSKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI TPU HM3YYEHHH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auumud (GU3MUECKOro TMpakThKkyma. B mepBoMm ciydae
NPaKTUKyM mpoBoAuTcs 160 B KoHue 10 u 11 kiaccos, 100 mocie nepBoro u
BTOPOTO TMOJIYTOAMM B KaXIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOPHBIX paboOT, KOTOpbIE
OpOBOASATCS B Ipolecce u3ydeHus pasaena (temsl). IIpu 3Tom mon paboramu



IIPaKTUKyMa MOHMMAETCSI CaMOCTOSITENIbBHOE MCCIIEOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 NMOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpPEJICTaBlIeHAa €IUHBIM IepeyHeM. Buioop
TEMaTUKH JJIS 3TUX BHUJIOB YYCHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISETCA
y4aCTHHKaMHU 00pa30BaTEIBHOTO IMpoIlecca UCXO/I1 U3 0COOEHHOCTEH TOYPOUHOTO
IUIAaHUPOBAHUST W OCHalleHusi kabuHeta Qusuku. [Ipy sToM obecneunBaeTcs
OBIIQJICHHE OOYYarOIIMMHCS YMEHUSMU TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIIECIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIMYMH U MOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEITOKEHHBIX TUIIOTES.

bonpiioe BHUMaHWE YIENAETCA PEUIEHUI0 PAcYETHBIX M KA4YE€CTBEHHBIX
3anay. [Ipu 3TOM M1 pacy€THBIX 3a7a4 IPHUOPUTETOM SBIISIFOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHON (PU3MUECKON MOJENBIO, MO3BOJISIIOIINE MPUMEHSITh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U
UHTErpUpysl IPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3ieisioB. /[ kauecTBEHHBIX 3aaad
OPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBACHEHUE/NpPEJCKa3aHHe MPOTEKAHUS
¢u3nyecKux SBJICHUNA U MPOLIECCOB B OKPY’KAIOIIEH *KU3HHU, TpeOyrolue BbIOOpa
bu3znyecKoil MOAENN AJis CUTYalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€ecleyeHHI0 y4eOHOro mporecca Kypc (U3MKH yriayOiaEHHOTO
YPOBHSI HAa YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabunere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE I BBIMOJHEHUS YKa3aHHBIX B IporpaMMme IO
(U3MKEe YYEHUUECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JleMoHCTpauoHHOE 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCJIENOBAHNUS  M3Y4YaeMbIX SBJIEHMHA M  MPOLECCOB, HMIUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECIeYMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. TemaTnueckue KOMILUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U LU(MPOBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IeEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEeMJICHUS OOydYalomMXcd K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTaBICHUN O HAyYHOM METOJie MO3HaHWs U (popMHpoOBaHHE
MCCJIEI0OBATEIBLCKOIO0 OTHOIIEHHS K OKPYXKAIOIUM SIBJICHUSM;



(dbopMUpOBaHKHE HAYYHOTO MHPOBO33PEHMsSI KaK pe3yjbTaTa U3y4YE€HHS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3NYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHUpOBaHUE TMPEACTABICHUM O poOiaM (PU3UKU [ Pa3BUTHUSL JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXKHBIX  cepax Oymyiein
npo(hecCHOHANBHOM  JIEATENBHOCTH, CBSI3aHHBIX C (U3UKOM, MOATOTOBKA K
JanbHENIIeMy 00YyYEHUIO B 3TOM HalPABJICHHH.

JlocTxeHne 3TUX lenei 00ecrednBacTCsl pelIeHHeM CIEIyIOMNX 3a7ad B
nporecce u3yyeHus Kypca GU3NKH Ha yPOBHE CPEHEro 001ero oopa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HaHUK 00 00mMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIApHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(GopMUpOBaHKE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JIIs1 OOBICHEHUS
du3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
buznyecKkoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadd, B TOM 4YHUCIE 3ajad
WHKXEHEPHOIO XapaKTepa,

NOHMMaHuE (U3HYECKUX OCHOB M MPUHLMIIOB JEWCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIMSHMS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUA M IPOBEICHHUS
(GU3MYECKUX HSKCIEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  UHGOpMaIHH,
OIpEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOM JICATEIILHOCTH;

pa3BuUTHE HHTEpeca K cpepaM MpodeccCHOHANbHON NeSTENIbHOCTH, CBSI3aHHOM
¢ (PUBHUKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusmka» Ha ypOBHE CpeOHEro ooOIIero
oOpa3zoBaHus BBIOMpaeTCs OOYyYArONIUMUCS, TUIAHUPYIOIIMMU —TPOJIODKCHHE
0o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue puzuxu (yrinyOn€HHBIH YpOBEHB) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcst 340 vacoB: B 10 kimacce — 170 yacoB (5 yacoB B HeZEI0),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempliii B mporpamMmme 1o (QU3MKE TMepedyeHb JIabOpaTOpHBIX M
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
IpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HWHAMBHIYaJIbHBIX
0COOEHHOCTEH 00yJarommxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHmid  (pu3mdeckux  BenwuuH  (abcomroTHas U
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUYHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHUIIbl €ro MpUuMeHUMOocTU. Dusndeckas
TEOpHUs.

Ponb u mecto ¢usuku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B PAKTUYECKON IEATEIIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nabopartopueit no ¢usuke. [Ipumepsl uzmepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEPUATILHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TMOJ YIVIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTH. YTJOBas MU JUMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.



[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPAIUMsl KUHEMAaTHUYECKUX XAPAKTEPUCTUK
JIBYODKCHUS.

Crioco0bI ucceI0BaHusl TBUKEHUIA.

WnrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIb30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

Habmionenue ABMKEHHUS Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMKEHUS OJHOTO M TOTO XK€
T€Jia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsST MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHHs MpU MPSAMOIMHEHHOM PaBHOYCKOPEHHOM JIBH>KCHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHre  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
WCIIOJIb30BaHKe IU(PPOBOI 1Ta0OPATOPHH).

W3yyenue nBWXEHHS TeNa, OpOIIEHHOro TOpu3oHTanbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM NPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JalIbHOCTBIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHS Tella MO OKPYXKHOCTH C IOCTOSHHOW II0 MOZIYJIFO
CKOPOCTBIO.

HccnenoBaHue 3aBUCHUMOCTH TNepuoAa oOpallleHusi KOHUYECKOro MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBeii 3akoH HproroHa. MHepumaneHble cuctemsl otTcyéra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 1151 MatepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. ODKBHUBAJEHTHOCTh TI'PAaBUTALMOHHON H
VHEPTHON MAaCCBI.



Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO TMaJi€HUSI OT BBICOTHI
HAaJl TOBEPXHOCTHbIO IUIAHETHI M OT reorpaduueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBHXKylierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuila TpEHHSI CKOJBXKEHUS M Cujla TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Teja B
XKUIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIBHOTO JBUKEHUS.

Jasnenue. 'mapocratnyeckoe aasienue. Cuina Apxumena.

TexHUYecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IMOAIINUITHHUKHY,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIIMTO OTHOCUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPLUAIBHOW CHUCTEMBI OTCUETA.

CpaBHEHHE  pAaBHOJECHCTBYIOLIEH  NPUIOKEHHBIX K TEIy CHWI C
IIPOU3BECHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLMAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOZHUKAIOLUX B pE3yJIbTaTe B3AUMOCHCTBHS TEII.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U MA/ICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka TrUIOTE3Bl O HE3aBUCHMOCTH BPEMEHHM JBHXKEHHMS Opycka I0
HAKJIOHHOM INIOCKOCTH Ha 33JjaHHOE PACCTOSIHUE OT €ro MACCHI.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B INPYKHHE U
PE3UHOBOM 00pa3sIie, OT ux AedopMaIiuH.

W3y4yeHnue NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
NErkuii OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIMYUHE YIJIOBOTrO Kod(dduineHta
3aBucHMOCTH Frp(N).

HccnenoBanuie nBHKeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yuyenue ABMKEHUS TPy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpoe Teno. lloctymarensHoe W BpaliateabHOE JIBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpamieHus. llnedo cuibl
CrnoxxeHue CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.



VYcnoBust paBHOBECHS TBEPAOTO TeEA.

YcroiunBoe, HeyCTOHYnBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHU4ecKue YCTPOMCTBA M TEXHOJOTWYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOMTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

MMnynbc MaTepuaabHON TOYKH, CUCTEMBI MaT€pUaIbHBIX TOUEK. LleHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiyibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tella.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT umnysbca MaTepUaIbHOW TOYKH. lIpencraBieHne O COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PabGorta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MontHOCTh CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 U3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHUIMaIbHBIE W HENOTEHUMANBbHbIE CHIIBL. lloTeHumanmebHass >HeEprus.
[ToTenmmanbHas sHEeprus ynpyro nedopMupoBaHHOW NpyxuHbl. [loTeHmanpHas
DHEPrus Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imose. [loreHnumansHas sHeprus
TeJa B IPAaBUTALMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE mapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHUHUAIbHBIX CHJI C MW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynmu s MICATBHOM >KUIAKOCTH KAaK CJIEICTBHE 3aKOHA
COXPaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MTPOLIECCHI: JBHKEHUE PAKET,
BOAOMET, KONEpP, MPYXKUHHBIA MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BUXEHUE.

HN3mepeHnne MOIITHOCTH CHUJTBI.

W3meHeHne sHeprun Teja MPU COBEPIICHUN PadOTHI.



B3anmHble mNpeBpalieHUs KMHETHYECKOM M IMOTEHIMAJIBHOW JHEPrud NpH
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPTUU MpU CBOOOTHOM MaJICHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

N3mepeHne nMmmyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENU DJIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aHUMOJIEHCTBHH.

N3mepeHre KHHETUYECKON YHEPTUU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHHS MOTCHIIMAIBLHON SHEPTUM MPYKUHBI C padOTON CUIIBI
TPEHUSI.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBWKCHHH Tella MO0 HAKIOHHOM
IJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MEOoPUU.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJsipHO-KuHeTn4Yeckor Tteopuu (MKT), ux
onbiTHOE oOocHOoBanue. Jlubdysus. bpoyHoBckoe nBMKeHHE. XapakTep
JBW)KCHUSI W B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. MoJeln CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3ITHUX
Mojeneil. Macca u pasMmepbl Mosekyd (atomoB). KonuyecTBO BeriecTBa.
[ToctrostnHass ABoranpo.

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

Mopnenb uaealbHOrO Ta3a B MOJEKYJISIPHO-KMHETHUECKOW TEOpUHU: YaCTHILIbI
ra3a ABMXKYTCS XaOTHUYECKH U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon danpToHa. M3omporeccsl B
UJCaIbHOM Ta3e C TIOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEpruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHuUeCKHE YCTPOWCTBA M TEXHOJOTHUYECKHUE TIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUXEHUS YaCTUI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Judbdy3ust sxkuIKoCcTen.

Mogens onbita llTepHa.
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[IpuTsKkeHrE MOJIEKY!I.

Monenu KpucTauinyeCKnuX pemeToK.

HabGnrogenue u vicciieqoBaHUE U30IPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npakmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiueid U X0JIOAHOM BOJOM.

N3yyeHue H30TEPMUYECKOTrO Mpolecca (PEeKOMEHJOBAaHO HCIOJIb30BaHUE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO mpoliecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMHUYECKON cUCTEMBI. BHelllHne 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHHS BEJIMYMUH, OIKCBIBAIOIIUX
€€ COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMonpoM3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogenp uaeanbHOTO Tra3a B TEPMOJUHAMUKE — CHUCTEMA YPaBHEHHUM:
ypaBHeHHe MenpaeneeBa—KianeiipoHa v BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
YcioBusi TPUMEHUMOCTH 3TOW MOJIENIV: HHU3Kas KOHIIEHTPAILMSI YaCTHIl, BHICOKHE
TeMIeparypsl. BolpaxkeHue i1 BHYTPEHHEN SHEPTUHA OJJHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckre u HECTaTHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Beruncienne paboTel 0 rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kKak  crnoco0 — M3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJIMHAMHYECKOW  CcUCTeMbl 0e3  coBepiieHuss pabotel. KoHBekius,
TEIUIONPOBOIHOCTD, U3JTyUYCHHE.

KommuectBo TtemnoTel. TemmioéMKOCTh Tena. YAenbHass W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHHME Maiepa. YaenpHas TEIUIOTa CrOpPaHMs
toruBa. Pacuér kommuecTtBa TeEmIOTHI mnpu Temonepenade. I[lonarue o0
aamabaTHOM IIpoIriecce.

[lepBblii 3aKOH TepMOAMHAMHUKW. BHyTpeHHss »sHeprus. KommuecTtso
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEPMOIMHAMHUKU [UJII PABHOBECHBIX IIPOILIECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eJMHCTBeHHAas aauadara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEpPe/IaTh TEIUIOTY OT 00JIee XOJIOHOTO Tea K Ooyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MPOIIECCOB.

[TpuHumme! neicTBus TertoBbix MamuH. KIT/T.
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Maxkcumansnoe 3nauenue KIIJI. Lukin Kapho.

DKOJIOTUYECKUE aCIEKThl MCIIOIb30BaHUs TEIUIOBBIX ABUraresiei. TemmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, AU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BAaHUEM TEILJIOBOTO HACOCAa, YTHIIM3AIUs OMOOPTraHMYECKOTO TOTLIMBA JIJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

M3MeHeHne TemnepaTypsl IpH aquadaTHyecKoOM pacIupEHUH.

Bo3nymiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanue aquadaTHOTO Mpoliecca.

KoMmnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHOoN TEII0EMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEeMIEPATypPhl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. VcnmapeHue W KumeHue. Y enabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacehllieHHble M HEHachIllEHHblE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATYpPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3anusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuMpenre. AHFapMOHM3M TEIUIOBBIX KOJIEOaHUI YaCTHUI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIupeHHusl Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEX0OIaX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHocTHOE HaTsxeHHE. Kond(uIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.
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TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanumisipabie sBiIeHUs.

Mopenu HEeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINTIMYECKOTO BEIECTBRA.

Bunasr nepopmarmii.

Hab6monenue manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENI0ThI IJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACHIILIEHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
MPUJIOKEHHOUN K HEMY CHUJIBI.

Pa3znen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJEKTpUYecKuil 3apsa. JlBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, [HUAJIEKTPUKH U  MHOJYIPOBOJAHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsia.

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

DnekTtpuueckoe nose. Ero neiictBue Ha 3JIEKTPUYECKUAE 3apsibl.

HanpsoxkéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apan.  Jlunum
HaMPsHLKEHHOCTH DJIEKTPUYECKOTo 1mojist. OTHOPOIHOE AIEKTPUUECKOE MOoJIe.

[ToTeHUIHATBHOCTh 3JIEKTPOCTATHYECKOTO TOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHiuanpHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM MOJIe.
[ToTeHnMan 31eKTpocTaTUYECKOro noJisd. CBsA3b HANPSHKEHHOCTH TMOJIS U Pa3HOCTH
MOTEHIIUAJIOB I  DJIEKTPOCTATUYECKOTO ToJisi (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMIT CYyNIEPIIO3UIIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsHDKEHHOTO 1o 00béMy miapa. [lome paBHOMEpPHO 3apsiKEHHOU
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OECKOHEYHOM IUIOCKOCTU. KapTuHbBl JMHUI HANpsKEHHOCTH OSTHUX MOJEH H
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEqMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA MTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINHU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsDKEHMST ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpu4ecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYciloBusl CymecTBOBaHUSI MOCTOSHHOTO JJIEKTPUYECKOrO ToKa. MICTOUYHMKH
toka. Hanpskenue U u DJ1C é&.

3akod OMa U1 ydacTKa LEMu.

DnexkTpudeckoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI W IUIOIIAJAM MONEPEYHOTO CEUCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.
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[TocnenoBaTenbHOE, Napajuie]bHOE, CMEIIAHHOE COEAUHEHHE MPOBOHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBbIAENsEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COIPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHre CUilbl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBIICHUS MIPU MMOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanne pa3sHOCTH MOTEHUIHAIOB MEXKAY IMOJIOCAMU MCTOYHUKA TOKA
OT CHWJIbI TOKA B IICTH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre CMEMAHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pasHOCTH MOTEHIHUAIOB MEXKAY IMOJIIOCAMU HCTOYHUKA TOKa
OT CHWJIbI TOKA B IICIH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HON MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAs
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCThH COINPOTUBIICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
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[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B 3JEKTPOJUTAX. DJIEKTPOJIMTHYECKAs HUCCOIUAIUS.
Onextponus. 3akonbl dapanes 11 AIEKTPOIIU3a.

DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBHOTO pa3psiaa. Monnus. [1nazma.

TexHuueckue ycTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: Ta30pa3psiaHbie
JaMIbl, SJIEKTPOHHO-Iy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HaoGmroienne amexTpoiusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKH THOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kjacce
OCYUIIECTBIISIETCS C YUETOM COJIEP>KATEIIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOrpauu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHUE, Hay4yHbId (akT, rumoresa, (pU3MUecKas BEIWYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKUuS,
napabosa, rurepbona, ux rpaduku U CBOMCTBA. TpuUroHOMETpUUYeCKre (PyHKITUU:
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CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
BekTophl 1 X MPOEKIMU HAa OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonocusa: mexanudeckoe IBWKEHHUE B KUBOUM npupoje, nuddysus, ocMmoc,
TEIJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKalolleh Cpenbl,
yTHIn3anus OHOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAITMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IOJIYyYEHHWE HaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPIBIX TN, KUIKOCTEU U Tra30B, )KUAKUE KPUCTAIUIbI, FICKTPUUECKUE
CBOMCTBAa METAIJIOB, PJIEKTPOJIUTHYECKAS TUCCOLMALINS, TaTbBAHUKA, JICKTPOHHAS
MHUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3oBaHue JBUKECHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro U IKHUIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIHUHU
(KpOHIIITEHH, peméTyaTble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTHUE), ABUTATENb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE 3JIEKTPOIpUOOpPOB,
razopaspsiiHbI€ JIAMIIb, TOTYIPOBOJHUKOBBIE IPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Mazhummnoe noJe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHYKIIUH.

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

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOYJIb. J[BUKEHUE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Beuiectse. PeppoOMarHeTUKH, Napa- U TUAMarHeTHKH.

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHUE

ITOCTOSTHHBIX MarHuToOB, AIIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptuHa 7uHMA  WMHAYKOMM ~ MarHATHOTO  TOJISL  IOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIIKA C TOKOM.
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B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JewnctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HaOGmronenne nBuKeHus Imy4yka 3JIEKTPOHOB B MAarHUTHOM ITOJI€.

[TpunHIUI JIEHCTBUS AIEKTPOU3MEPUTEITHLHOTO npudopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, n1abopamopusie padomaol, NPAKMUKYM.

HccnenoBanue MarHMTHOI'O MOJISI IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanne AeiCTBUA NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyus.

SIBneHnEe DIEKTPOMArHUTHOM WHAYKUHUH. [IOTOK BEKTOpa MarHUTHOU
uHaykinuu. OJIC wuHAyKUMU. 3aKOH 3JEKTPOMAarHUTHOM uWHAyKiuu Papajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC MHAYKIMM B TPOBOJHUKE, JBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTyllika WHIYKTMBHOCTM B LE€NM IOCTOSHHOIO TOKA.
SBnenune camonnaykuu. I1C caMOUHIYKINH.

DHEeprus MarHuTHOTO TOJIST KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me€4b, COJICHOW/I, 3aIlIUTa OT JICKTPU3ALMU TEJI IPU ABWKECHUN B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOGmronenne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC HHIAYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.

[IpaBuno Jlenua.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHON) TpyOe.

SIBeHME CAaMOMHTYKIIMH.

Hccnenosanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTU M3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

Onpenenenne MHAYKIIUA BUXPEBOTO MAarHUTHOTO TIOJISI.

HccnenoBanue siBIEHUS CAMOMHIYKIIHH.

COopka MOJIeTTH AJIIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.
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KonebatenbHas cuctema. CBOOOIHBIE KOJIEOAHUS.

["apMonnyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTuuecKkoe ONMHUCAHKUE (3aKOH COXPAHEHMsSI MEXaHUYeCcKOi sHepruu). BriBon
JUHAMUYECKOTO OMUCAHUs TApPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTHU4E€CKOTO OMUCAHMUS.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHUM HCXOJIHON
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m dacrota koneOanwii. [lepmom Masbix CBOOOIHBIX KoJieOaHUI
MaTeMaTHYeCKOro MasiTHuKa. Ileprosy CBOOOTHBIX KOJNEOAHUN TPY>KHMHHOTO
MasITHHUKA.

[TonsiTue o 3atyxaromux koneOaHusx. Beinyxnennsie konebanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHUuecKkue yCTpONUCTBAa U TEXHOJIOTHYECKUE MPOIIECChl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEpUOJIAa MAIbIX KOJieOaHU rpy3a Ha HUTU OT
aAMIUTUTY/TBI.

HccnenoBanue 3aTyxarmux KoiaeO0aHuii U 3aBUCUMOCTH Mepruojia CBOOOTHBIX
KOJICOAHHI OT CONMPOTHUBIICHHUS.

HccnenoBanne koyieOaHUMM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
(dbopMUpOBaHUSA MTPEICTABICHUN 00 WCAIbHON MOJIENN IPY>KHHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUH MPHU KOJIeOaHUIX Tpy3a Ha TPY>KUHE.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenne mnepuosa CBOOOTHBIX KOJICOAHWH HUTSHOTO M TPYKUHHOTO
MasiTHUKOB.

N3yyenue 3aKOHOB JBIKEHUS TeJla B X0JIe KoyieOaHuii Ha yIPyroM MojiBece.

N3yuyenune nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B MPYKUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOMUX KOJIEOAHUH.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUI.

Tema 2. InexkmpomazHumHnele Korebanus.

KonebarenbHbiit kKOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIC KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCaTopa C aMIUIMTYI0M CUJTbI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHHS SHEPTUH B HICATHHOM KOJIeOaTEILHOM KOHTYpE.

3aryxatomue JIEKTPOMArHUTHBIC KOJICOaHMsI. Brinyxnennbie
AIIEKTPOMATrHUTHBIC KOJICOAHUS.
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IlepemenHbli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS TMpU Pa3IMuyHON (opme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouIalbHBI TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO NMEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsiKeHUN.

Uneansusiii  Tpancopmatop. IlpomsBoacTBo, mepepaadya W MOTpeOsICHHE
ANEKTPUYECKOU SJHEPTUH.

DKOJIOTUYECKHE PUCKU TMPU MPOU3BOACTBE 3neKTposHepruu. KymeTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B IIOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JJICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Hemoncmpauyuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTH YaCTOThI CBOOOIHBIX KOJICOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mogenb 35IeKTPOMarHuTHOTO I'eHEPaTopa.

BrIHyXIeHHbIE CHHYCOUATbHBIE KOJICOaHUS.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOP B LEHNHU NEPEMEHHOIO
TOKA.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COEAMHEHWH PE3UCTOPA, KATyLIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

Y cTpoicTBO ¥ MPUHIIMI ACUCTBUS TpaHChopMaTopa.

Mopens TMHUYN DIEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yuenue tpancpopmaropa.

HccenenoBanyue IMEpEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabmntoieHue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBIE GOJIHDI.

Mexannueckue BOJIHBI, YCIOBUA HX pacnpocTpaHeHus. llomepeunsie wu
IIPONOJbHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWs W JUJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)KeHHe, MpeoMJIeHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKiius.
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[IIkana 31€KTPOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyecknue yCTpOMCTBAa M IMPAKTUUYECKOE INPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenepon, CBU-nieusp,
yJIBTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u 1udpakinm MEXaHUYECKUX BOJH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HaGmroienue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KoJieOaHU.

HccnenoBanre  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesoMIIEHUE, NoJspu3anus, AMppakuus, uHTepdepeHIHs.

OOHapyxeHue HHPPaKpacHOTO U yIbTPAPHOIETOBOTO U3TYUEHUI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHEWHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4euyHbIli HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue nzoOpaxeHuil B
iockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI ITPeIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npesioMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [IocToOSHCTBO 4acTOThI
CBETAa U COOTHOLIEHHE [UJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 rpaHully paszenna IByX ONTUYECKUX CPEeN.

Xon nyueit B mpusme. ducnepcusi cBera. CrioxkHBIM cocTaB 0€Ioro CBETa.
IBerT.

[lonHoe BHyTpeHHee OoTpaxeHue. [IpenenbHbIil yroyl MOJIHOrO BHYTPEHHETO
OTpPaKECHMUS.

ColOuparomue U pacceuBaroiide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTHh (POKYCHOIO
paccTosiHUSI TOHKON cdepruyuecKol JMH3bI OT €€ T€OMETPUM U OTHOCHUTEIBLHOIO
MOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEJIMYECHHUE, TABAEMOE JIMH30M.

21



Xoj Jsy4a, MPOMIEAIIET0 JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
onTu4yecko ocu. IlocTpoeHne wu300pakeHUW TOYKU U OTpe3Ka TMPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuueckas
cucTema.

[Ipenenbl NpUMEHUMOCTHA FTEOMETPUYECKON ONTHUKHU.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KiIacCCUYECKUX
UHTEPPEPCHITMOHHBIX CXEM.

Hudpakmus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECChl: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIIEHUs CBETA.

Habnrogenue nogHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOJA.

HccnenoBanre Xo0Ja CBETOBBIX IYYKOB Ye€pe3 IUIOCKOMApaUIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpA.

HabGmronenne nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepenne nokasaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO paccTOSIHUSL OT BeliecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOTO paCCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[Tomyuenune n300pakeHUsI B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIIny 1 TOJISIPU3AIIN CBETA.

N3ydenue noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.
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N3yuenune naTEpPEpEeHITNN JIA3EPHOTO U3ITyUYCHUS HA IBYX IIETIX.

Hab6nronenue nucnepcumu.

HabGmonenue u uccnenoBanue AUGpakimOHHOTO CIIEKTpa.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydyeHue crekTpa U3IMy4EHHUS! CBETOJMO/A MPU MOMOIIN AUPPAKIHOHHOM
PEIIETKMU.

Paznesn 6. OcHOBBI CIeHHAIBHON TEOPHH OTHOCHUTEIHLHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUAIBHOW T€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpa3zoBanusi  JlopeHia.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JJTMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

Onpenenenue UMIyJbca W ODHEPTUM  PEISATUBUCTCKUX dacTtuil  (TI0
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCHOE TEIIOBOE M3JIydeHHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemleHus Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dotoadpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OunmeHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXKawlryto moBepxHOcTh). Ombitel II. H.
JleGenena.

BousiHOBBIE cBOMCTBA yacTull. Bosnsel ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIM3aIluu JABWXKYyIeWcs dactuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmepernii B Mukpomupe. COOTHOUIEHUSI HEONpPEIEIEHHOCTEN
['eitzendepra.

TexHuYeCKrue yCTPOWCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHeUHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETO (GoTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.
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Ceeroauop.

Conneunas Gartapes.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenune nocrosiHHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. Quzuka amoma.

OneITBl IO KCCIEAOBAHUIO CTpoeHWs aroma. [lmaHerapHas mMonenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS DHEPIUU HA IPYTOM.

Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4eckue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopra.

Habronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

OnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Hab6nrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMAPHOIO BOAOPOAA U U3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomMHO20 A0Pa U I1EMEHMAPHBIX YACHMUY,

Hyxnonnast mogens snpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3otonsl.

PanunoaktuBHOCTE. Anbda-pacnang. DJNEKTPOHHBIMH M TO3UTPOHHBIN OeTa-
pacnaj. ['amMma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlegekt macch sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3d. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
SAIEPHOU YHEPIETUKMU.

MeTtonbl perucTpauy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aMMOACUCTBUA. bapuOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHas MOJENb apOHOB.

®usuka 3a npeaenamu CrtaHaapTHoW Mojenu. TéMHas matepus U TEMHas
DHEprusl.

EnuHCcTBO uznueckoi KapTUHBI MHPA.
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TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKUE MPOLECCHL: JO3UMETP, Kamepa
Bunbcona, sgepHbI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsl ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM J03UMETPA.

N3y4yenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOoMUHU. [IpUMEHMMOCTH 3aKOHOB (U3WUKH ISl OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpeMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIA U 3BE3 .

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bI TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HHU 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJIaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH M3MEPEHUM (PU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TPOBEPKA MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
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ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.

O0o001IeHne U cucTeMaTU3alusl CoAepkKaHUs pa3aesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBI, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm w acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TeOpUHu B (HOPMUPOBAHUU TPEICTABICHUN
0 (pusmveckor KapTUHE MHUPaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPKATEIBHBIX MEXKIPEIAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ0
no3HanuA: SBICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPEUIHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, U POBas 1adOpaATOPHUSL.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHYECKHUE
(yHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPHI M MX MPOEKIMH HA OCH KOOPIMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOW THPUPOJE, DSKOJOTMYECKHE PHUCKHM NPH IMPOU3BOJCTBE
AIIEKTPOSHEPTHUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIpUpPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUs KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHau3.

T'eocpaghua: wmarHuTHple mOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb KOO, TeHEepaToOp MEPEeMEHHOr0 TOKa, MHAYKIMOHHAsS Ieyb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJABUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTUKA, COJHEUHas Oarapesi, CITyTHUKOBbIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JaaHCKOr0 BOCIIUTAHUSA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOydYarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLHAIbHBIMHU HHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHUICKOU TpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3MA;

e ILIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCHUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUUECKOTO MIOBE/ICHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILEHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI M IIEHHOCTH, B TOM
YUCIIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOr0 BOCIIUTAHUA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:

e HHTEpEC K pa3nuyHbIM cepaM MmpopecCuoHaNbHON NeATEIBHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (QU3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TIJIaHBI;
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TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHHWIO W CamMOOOpa30BaHUIO B
o0yacTi (pU3MKKM HA TIPOTSHKESHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(OPMHPOBAHHOCTh HKOJIOTUYECKON KyIbTYpBHI, OCO3HaHHE TJI0OATBHOTO
XapakTepa 3KOJIOTHYECKHX Mpo0iIeM;

IUIAaHUPOBAHUE W OCYIIECTBIICHUE JACHCTBUI B OKpYXarolled cpele Ha
OCHOBE 3HaHUS 11Tl YCTOMUMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciIiMpeHne OmbITa JEATETbHOCTH SKOJOTHYECKONW HAlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

IHEHHOCTU HAYYHOI'O MMO3HAHMUA:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUYECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOH AESTENbHOCTH, FOTOBHOCTh B IpOLIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS
Ba3oBble Jjornueckue a1eicTBUA:

CaMOCTOATENLHO  (OpMyIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU NESITENbHOCTH, 3aJaBaTh NapaMETpPbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISBJISITh  3aKOHOMEPHOCTH U TMPOTUBOPEUYUST B PpaccMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTb, OIIEHUBATh COOTBETCTBHUE
pe3yibTaTOB LIEJIIM, OLEHUBATHh PUCKH MOCIEACTBUI 1€ITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHNE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIaJICTh HAYYHOW TEPMUHOJIOTUEN, KIIOUEBBIMU MOHATUSIMU U METOAAMU
buznyeckoil HayKu;

BJIAJE€Th  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENILCKOM U MPOEKTHON
NEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOATENILHOMY TOMCKY METOJOB pelIeHusl 3a1ad  (PU3UYECKOoro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHbIX METOJ0OB MO3HAHUS;

BIAJETh BHUAAMH JI€ATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEpHpETalnn, MPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
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CUTyallusiX, B TOM YHCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JacTU
bus3uKy;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJH3UpOBaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelIeHHusd, HaXOAWUTh AapryMEHTHl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHATM3UPOBATh IMOJNYYCHHBIE B XOJE pEIIeHHUs 3aJadyd pPe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHSX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh NEPEHOCUTh 3HAHUS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTe;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHHUS.

Pabora c nndopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMaUU (PU3HMUECKOTO COJEpPKAHUSA
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHaJlIM3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHPOpPMALUU Pa3THYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHus: WHGOpMaluMu M 1eJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIEHME Ha Yypokax GU3UKA W BO BHE-ypOUHOM
JeSITEIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(MDIWUKTHBIX CHTyallMii W CMsr4aTh
KOH(DJIUKTBI;

pa3BEPHYTO M JIOTHYHO HM3JIaraTh CBOIO TOYKY 3pPEHHsI C MCIIOIh30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUyaIbHON paOOTHI;

BBIOMPATh TEMATUKY M METOJABl COBMECTHBIX NEUCTBHM C YUETOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,
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NpUHUMATh 1EIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIXKEHHUIO: COCTaBIsATh IUIaH
NENUCTBUMN, paclpeiesisiTh POJIM C Y4ETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4aCTHMKAa KOMAaHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBATH HUAEH C TO3UIMKA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh MO3UTHUBHOE CTPATErMUYECKOE MOBEICHHUE B Pa3IUYHBIX
CUTyallusX, TMpOSBIATH  TBOPYECTBO U  BOOOpaXeHUE,  OBITh
WHUIIAATHBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEIIBHYIO  JCSATENBHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOATEIIBHO COCTaBJIATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUIaH BBIIOJHEHMs MPAKTUYECKONW paboThl ¢ yYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpsTh paMKd ~ y4eOHOro TMpeAMEeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTEHNM;

Jenatb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO J3PYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBHI B JICSATECIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EIISAM;

BJIaJICTh HaBBIKAMHM  II03HABATCIBHOM peduieKcMM KaK  OCO3HaHUS
COBEPIIAEMBIX JECHCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBAaHUIA;

UCIIOJIB30BaTh MpUEMbI pediiekcuu il OLEHKUW CUTyalluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTUX NPU AHAIN3E PEe3yJIbTATOB
JIESITCIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U ApPryMEHTHI JIPYIUX IPU AHAIN3E PE3yJIbTAaTOB
JIESITCIbHOCTH;
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npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI TIO
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHHsS y O0O0YyYaroIIUXCs

COBEPILICHCTBYETCS AMOIIMOHAIIbHBIH UHTEJIEKT, MpeAnoIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
IMOLIMOHAIBHOI cepbl, OBITh YBEPEHHBIM B ce0e€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CHOCOOHOCTh aJalNTUPOBATHCS K
AMOLIMOHAIBHBIM H3MEHEHUSIM U TMPOSBISATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIleXy, ONITUMU3M, HHUIIUATUBHOCTh, YMEHHUE JI€UCTBOBATh, UCXOI U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpPH OCYLIECTBIECHUU OOIICHHUS,
CHOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPAaUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paszpemarb KOHMIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xoniy oOyuenuss B I0 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHMMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M JITUYECKON cdepax eATEeIbHOCTH
YeJIOBEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4HOW KapTHHE MHUPA,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU H
MPOTHOCTUYECKON  (QYHKIUH  (U3HMYECKOM TEOPUH —  MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (DU3HMUECKON TEOpUH B
dbopMHUpOBaHUYU MTPEACTABICHHUMN O (PU3UIECKON KapTHHE MUPA;

pas3nuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel H
MIPOIICCCOB  (SIBJICHWI): WHEpIMalibHAas CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE Tello, MaTepualbHas TOYKa, PABHOYCKOPEHHOE JIBUYKEHUE,
CBOOOJHOE TMajeHue, aOCOJMIOTHO ympyras jaedopMaius, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTroe CTOIKHOBEHHSI, MOJCIH Ta3a, JKUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Tela, HAealbHBIA Ta3, TOUCUHBIN 3apsij,
OJTHOPOJTHOE DJICKTPHUECKOE TIOJIC;
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pa3nuuaTh yCIOBUS (TpaHUIbl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh M OOBACHITH MEXAaHUYECKHE TMIPOLECCHl U  SIBIICHUA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3zoBanus [amuines Uit CKOPOCTH M INepeMelieHus,
3akOoHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXAHUYECKOU
SHEpPruH, CBsI3b PabOThl CHUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOro Teia), MPU STOM HUCIOJIb30BATh
MaTEeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["ammmes, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHsI HMIYJbCa H
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOJbB3YS
ocHOBHbIe monoxeHuss MKT u 3aKkoHbBl MOJIEKYJISpHOM (U3UKK U
TEPMOAMHAMHUKHU (CBSI3b  JIaBJICHUS HUACAIBHOTO Ta3a CO CpeaHel
KMHETHYECKOW HSHEPruel TEIUIOBOIO JBMIKEHUS W KOHIEHTPAaLlMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KHUHETHYECKOU
SHEPruer TENIOBOro JBUKEHUS €ro YacTHIl, CBS3b JABJIECHUS UICAIBHOIO
raza ¢ KOHLEHTpalued MOJIEKYJ M €ro TeMIEpaTypoi, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4YecKoe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHEHU MenaeneeBa—KiraneipoHa,

aHaAJIM3UPOBaTh U OOBACHATH HJIEKTPUUYECKHE SIBICHHUS, HUCHOJb3Ys
OCHOBHBIE IOJIOXKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
IIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTEHIMAIIBHOCTh
IIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHNEPIO3ULNHN 3IEKTPUUECKUX
NIOJIEW, MPU ATOM YKa3bIBas YCJIOBHMS NpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa JuId ydacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW wLenu, 3akoH Jlxoyma—Jlenua,
npasuia Kupxroda, 3akonsl @apazes g 31€KTPoIn3a);

ONMKCHIBATH (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHIOJb3Yys BEITUYUHBI:
nepeMeIieHne, CKOpoCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, TMOTEHIUaJbHAsl JHEepPrus, KUHETHYeCKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbl, LIEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YINPYrOCTH, CHJIa TPEHHS, MOIIHOCTD,
SHEeprusi B3auUMOCHCTBHS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
SHEeprusi ynpyrod nedopmanuyd TPYKUHBI, KOJMYECTBO TEIJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACATBLHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOro rasa,
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OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI waeanbHOro TEmIoBOro
JIBUTATEJISI; AIEKTPUUECKOE MOJie, HAMPSHKEHHOCTD 3JIEKTPUYECKOTO MOJI,
HaMpsHKEHHOCTh  TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTO Iapa B
BaKyyM€ M B JMDJIEKTPUKE, MOTCHIHAT DJIEKTPOCTATUUYECKOTO IO,
pPa3HOCTh  MOTEHLMANOB, JJCKTPOJBIDKYIIAs  CUJla, CUJa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Yy4YacTKa IENU C TOCIEIOBATEeIbHBIM H
napajuiesIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MO
KOHJIEHCATOopa;

OOBSICHATH  OCOOGHHOCTH  TPOTEKaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JIBUXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, MU(Pdy3us, ucmapeHue,
KUIICHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAILTU3AIsl, HAPABICHHOCTh
TeIUIoNEepeaauu, JIEKTPpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh IOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
IpYyrol C  HCIOJb30BAaHUEM  MPSMBIX  HU3MEPEHUI, TpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YyJIbTaThl MMOJTYYECHHOM
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJAE TpadUKOB C Yy4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIENIaTh BBIBOJIBI IO pe3yJbTaTaM
UCCIICIOBAHUS;

MPOBOJAUTH KOCBEHHbIE H3MEpEHUs] (U3UYECKUX BEIUYUH, TMPU OSTOM
BBIOMpaTh ONTUMAJbHBIA METOJ H3MEPEHUsI, OIEHHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEJIOKEHHONW TUIOTE3bI: TIIIaHUPOBATh
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TIpaBUiIa 0€30MaCHOTO TPYJa MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro OKCIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENbCKOM W TPOEKTHOW [ESITENBbHOCTH C HCIOJIb30BaHUEM
MU3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacy€THhIE 3aJadd C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
(bu3MUEeCcKO MOJENbI0: Ha OCHOBAHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHarouied TpeOOBaHUSIM 3aJlauH,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  TOCTYJIAThl
(bU3NYECKUX TEOpUl TMPHU HCIOJIB30BAHUU MAaTEMaTHYECKUX METO0B
pelieHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHWU UMEIOIINXCS JJAHHBIX,
aHAJM3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATH METOJABI PEIICHUs C
y4ETOM MOJIYYEHHBIX PE3yJIbTATOB;

pemaTh KadeCTBEHHBIC 3a7aud, TpeOyrolue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
NPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
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IIEMOYKY PACCYKIICHUN ¢ OTIOPOI Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECcKue SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIA OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX TPOIIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
NEATETLHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIECCaMU, C
MO3ULNNA 3KOJOTUYECKON O€30aCHOCTH, MPEACTABICHUN O PALIMOHATIEHOM
MPUPOOIIOIH30BAHNN, & TAKKE€ Pa3yMHOM HCIIOIh30BAHUU TOCTHKCHHM
HAYKM M TEXHOJOTHM JUIsl JAJIBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00I11eCTBA;

MPUMEHSTh pa3IudHble CIOCOObl pabOThl ¢ MHpOpMaLUe PU3UYECKOTO
COJIEp)KaHUsI C HCIOJb30BAaHUEM COBPEMEHHBIX HMHGOPMAIMOHHBIX
TEXHOJIOTHU, TP 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKU M TpeAbsSBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUH, CTPYKTYPUPOBAHUSI U UHTEPIPETALINH
uHboOpMaIuKU, TOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANMM3UPOBAaTh  TOJNIy4aeMyr0  HWH(MOpMAIMi0O ©W  OICHHWBATh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUN, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

TIPOSIBIISITH OpraHU3aIMOHHBIC u M03HABATEIILHBIE YMEHUS
CaMOCTOSATEILHOTO  TNPHOOPETeHHWs HOBBIX 3HAHWKW B TIpolecce
BBITIOJTHCHUS IPOSKTHBIX U YI€OHO-MCCIIEI0OBATEILCKUX PAOOT;

paboTath B TPYyIIE C MCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATILHO PACHIPENEIATh AeTEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJeKBaTHO OIICHWBATH BKJAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIBI B pEIICHUE pacCMaTpUBaeMOi TPOOIEMBI;

MPOSIBJISITH MOTUBAIIMIO K OyayIieil mpodeccuoHaIbHON ASSTEIBHOCTH TI0
CHEIUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

NOHMMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBeKa, POiib U MECTO
Gu3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb AaCTPOHOMHUHU B
NPAKTHYECKON  JIEATEIBHOCTH dYelloOBeKa ¢  JalbHEHIIeM HaydHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTBFHON M MPOTHOCTUYECKON (GYHKUMNA (pU3nyeckoil Teopuu —
AJIEKTPOJIMHAMUKH, CHEIHATIbHON TEOpUM OTHOCUTEIHbHOCTH, KBAaHTOBOU
busuku, pons (puszudyeckoit Teopurn B (GOPMHUPOBAHUHU TMPEACTABICHHUMN O
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buznyeckoil kKapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM
PAAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUI O IPUPOJE;
pasznuyarh YCJIOBHMS INPUMEHMMOCTH MoJAeNed (QU3MYECKUX Tel H
IPOLECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUYECKOE U  OAHOPOJHOE
MarHuTHOE I0JIsl, TAPMOHUYECKUE KOJIEOAHUs, MAaTEMAaTUYECKUI MasATHUK,
UJCANBHBIA MPYXUHHBIA MasTHUK, TAPMOHMYECKHUE BOJIHBI, HJI€aTbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEIE aTOMa, aTOMHOTO S7pa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nnuaTh yCIOBHUS (TpaHUIBl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHELMAIbHOM ~ TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHUs
IEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHma, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBa3p  DJIC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUSI  CWJIBbl  TOKa,  IOCTYJATbl  CHELUAIBHOW  TEOPHUH
OTHOCUTEIHHOCTH DUHIITEHHA);

aHaJIN3UPOBaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOJB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doTodpdexra, mnepBeli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN M DHEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOIO pacriajia);

ONMKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh TMOTEHLHAJIOB, JJIEKTPOABIKYINAS CHJIA, WHIYKIUS
MarHUTHOTO IIOJISl, MAarHUTHBIA TMOTOK, cWia AMIepa, UHIYKTHUBHOCTD,
NIEKTPOJABIKYINAS CHJIAa CAMOMHIYKLHH, 3HEPrus MAarHUTHOTO ITOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HMMIYJIbC, IIOJIHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIBI, PHEPrUsi W HMIIYJIbC (OTOHA,
MacCOBOE YHCIIO M 3apsij A1pa, SJHEPTHs CBA3M S/pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
AIIEKTPOMArHUTHAS MHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JTUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHeE,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
a5ep, raMMa-usiydeHue sjep, (pu3nyeckue MPUHIMUIBI CHEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

ONpENENATh HAIPaBIC€HUE WHIAYKUWHW MAarHUTHOTO MOJS NPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO3JaBaeMoe MIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

35



IPUMEHATH OCHOBOINOJATAIOIINE ACTPOHOMUYECKUE IMOHATUSA, TEOPHUH U
3aKOHbl JJI1 aHauu3a U OOBSICHEHHA (PU3NYECKUX IIPOLECCOB,
IPOUCXOAAIINX B 3BE3/1aX, B 3BE3JHBIX CHCTEMAX, B MEKTaJaKTUYECKOU
Cpele; IBUKEHUSI HEOECHBIX TEJI, IBOJIIOLNU 3BE31 U BeeneHHol;
IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (IU3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHMH, IMpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢uznyeckux BeMMYUH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, Jenarb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO IPOBEPKE MPEIJI0KEHHON TMIOTE3bI: IUIAHUPOBATh
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

OIMCBIBATH METO/BI ITOYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0r01aTh IpaBuiia O€30MaCHOTO TPyla IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax yueOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJaHHOMN
(¢u3MYecKOil MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
bu3nuecKkue MOJEeN, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3NYECKUX TEOPUU
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINUXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOJIYYEHHBIX
pe3yibTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HAaHUM U3 IPyTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaAJIM3UPOBATh U OLIEHUBATh MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH IpolLieccaMu, C
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MO3UINI SKOJOTHYECKON O€30MacHOCTH, MMPEACTABICHUI O palliOHAILHOM
IPUPOJIONIOIb30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAayKM M TEXHOJOTMHM JUId JaJbHEHUIIEr0 pa3BUTHUA YEJIOBEYECKOIO
0OIIIECTBA;

IPUMEHATh pa3jnyHble cIOoCcOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaIMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMyloo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISITH OpraHU3alOHHBIE 17} II03HABATEJIbHBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy TPYMIIbI, PAlIMOHATIBHO PaclpeAesiTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYalHsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJO0Iro U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaymieil mpoeccuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aeioB U TeM K 0 (uudposbie)
n/n NPOrpaMmbl Bcero O;I TPOJABHEIC pﬁaKanecmle o0pa3oBaTejIbHbIE
padoThI padoThI pecypesI
Paznea 1. HAYUHBIA METO/1 IO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTOA MO3HAHUSA IPUPOLBI 6
Hroro o pasneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpIOTrO TENa 3) 1
24 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1
33 ArperaTtHble cocTosiHUS BenlecTBa. DazoBble 14 1
nepexobl
Hroro 1o pasneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 1
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 1
4.3 Toku B pa3nu4HbIX cpenax 6
Hroro no paszneny 54
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Pazgen 5. PU3HUECKHIA MPAKTUKYM

5.1 Du3HYECKUil TPaKTUKYM 16 16
Wroro no pazueny 16
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKTl/l'lCCKI/le 06pazoBaTeIbHbIE
padoThI padoThI pecypesl
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DNEeKTpOMarHuTHasE UHIAYKIIHS 13 1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
23 MexaHn4yeckue 1 3JIeKTPOMarHuTHbIE 10 1
BOJTHBI
2.4 Onruka 25 1
Hroro o pasneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazneny )
Paznen 4. KBAHTOBAS ®U3UKA
41 KopnyckyssipHO-BOJTHOBOM AyaJIu3M 15
4.2 ®dusnka aToma 5
43 ®u3nKa aTOMHOTO S7Ipa U 3J€MEHTapHBIX 5
' JaCTHI]
Hroro 1o pasneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
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5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12
Wroro no pazueny 12
Paznea 6. PUSHUYECKHUN MPAKTHUKYM
6.1  du3MYeCKHil MPAKTHKYM 16 16
Wroro no pazueny 16
Paznen 7. OBOBIIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MIPEIMETHOTO COJICP KAHUS U OTIBITA 15
' NEeSITeILHOCTH, TPUOOPETEHHOTO TIPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie

o0pa3oBaTe/ibHbIE

pecypchl

dusnka — pyHAaMeHTaIbHas HayKa O
npupoe

Hayunblii MeTO/ MO3HAHUS U METO/IbI
UCCIICTOBaHMS (PU3UICCKUX SBICHUI

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3HaHus npuposl. Habmonenue u
IKCIIEPUMEHT B (PU3UKE

Crioco6b1 m3MepeHnst GU3NIECKUX BETUINH

AOCOIIIOTHAA ¥ OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUIN (PU3NICCKUX
BCIINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN
Hay4YHOW KapTUHBI MUpPa, B TPAKTUYECKON
NEITEILHOCTH 0

Mexannyeckoe apmxenue. Cucrema
orcuera. OTHOCHUTEIBHOCTh MEXAHUYECKOTO
nerxkenus. [Ipsimas u oOpaTHas 3a1aun
MEXaHUKH

Panuyc-BekTOp MarepualbHON TOUKH, €TO
MPOEKIIMK Ha OCU KoopAuHAT. TpaekTopus.
[Tepememenue. Cxkopocts. MIX npoeknuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
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HpHMOHHHCﬁHOFO JABHXKCHUA

10

11

12

Ciio)keHue nepeMeIeHH U CKOPOCTEH.
Pewenne 3anau

HepaBnomepnoe nBrxenne. MruoBeHHas
cKkopocTh. Yckopenue. [Ipsamonuneiinoe
JIBUYKEHUE C TTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue NPSIMOIUHEHHOTO
JIBUKEHHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOo1HOE MajicHUE. Y CKOPEHHE
CcBOOOHOTO IMaJeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BpPEMEHU U UX IpaduKu

JIBr>xeHue Tena, OpOILIEHHOTro MO YITIOM K
TOPU30HTY

Kpusosmmuelinoe nBrkeHue. JBuxeHue 1o
OKPYXHOCTH. YTJIOBasl U JIMHEHHAs
ckopocts. [lepuoa u yacrora.
L{eHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpEHHUE

KonTponbHas pabora no teme
"Kunemaruka"

17

18

ITepsslif 3akoH HetoToHa. HEepumanbHble
cucreMsl orcuéra. [IpuHnmn
OTHOCHUTENIBHOCTH [ anuiest.
HennepunanbHble CUCTEMBI OTCYETA

Cwuita. PaBHoelicTByromas cumna. Bropoit
3akoH Herotona. Macca

19

Bzaumopeiictue ten. Tpernil 3aKoH
Hsrotona

20
21

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa

3aKOH BCEMUPHOIO TATOTEHUSI.
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22

OKBUBaJICHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOU Macchl

Cuua TSXKeCTH U yCKOPEHUe cBOOOHOTO
NaJICHAs

23

JIBm>xeHre HeOECHBIX TE U X
MCKYCCTBEHHBIX CITYyTHHKOB. [lepBas
KOCMHUYECKasi CKOpOCTh. 3akoHbl Keriepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

25

Cuna tpenus. [Ipupona u BUIbI cun
TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
y4€TOM CUJIbI COTIPOTHUBIICHUS CPEIIBI

26

Hasnenue. 'mapocratnueckoe JaBieHHE.
Cuna Apxumena

27

AOCOIIOTHO TBEPIOE TEIIO.
[TocTynarenbHOe U BpalaTelibHOE
JBIDKCHHUE TBEPJIOTO Tella

28

29

MOMEHT CuiIbl OTHOCUTENIBHO OCH
BpaieHus. [lneqo cuibl

CroxxeHue Cu, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecT Tena. Y cnoBus
paBHOBECHS TBEPIOTO TeJa. Buabt
paBHOBECHS

30

Pemenue 3amau

31

KonTponasnas padora no teme "J[unamuka.
Craruka TBepaoro rtena"

32

33

HMItynbc MaTepUaIbHON TOUYKHU, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CUCTEMBI MaTEPHUAIIBHBIX TOYEK. TeopeMa o
JABVOKCHUU LICHTPA MAaCC

I/IMHy.TII)C CHJIbI 1 USMCHCHUC UMITYJIbCa

Tena. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE
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34

MoMeHT nmnysbca MaTepUualbHOW TOUKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJISX

35

Penrenue 3anau

36

37

38

39

PaboTa cuiibl Ha MAJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
npejcTaBieHue paboThl CHIIbl. MOIIHOCTh
CHUJIbI

Kunernueckas sueprus. Teopema 06
W3MEHEHUU KHHETUYECKON YHEPTHH
MaTepUAIIBHON TOYKHU

HOTGHHH&HBHHG 1 HCIIOTCHIIMAJIBHBIC
CHIIBI. HOTCHHI/IaJ'IbHaH OHCPI'Hs. BTOpaﬂ
KOCMHYCCKasA CKOPOCTh

TpCTLH KOCMHYCCKaAsA CKOPOCTD. CBs13b
pa6OTI)I HCIMOTCHIMAJIBHBIX CHJI C
W3MEHEHHEM MEeXaHHYSCKOM OHECPIUHn
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHU4YEeCKOMH OHCPIun

40

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyium aisa uaeanbHOM
KUJKOCTH

41

42

43

44

KonrtpomnsHas padorta no Teme "3aKoHbl
COXpaHEHHUs B MeXaHHKe"

Pa3BuTue npencraBieHuid 0 Ipupoe
TernoThl. OcHOBHBIE nonoxenust MKT.
Juddys3us. bpoyHoBckoe qBUKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPJBIX TeN. XapaKTep JABUKEHUS U
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).
KonugectBo BemectBa. [loctosiHHas
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ABoraapo

Temneparypa. TemioBoe paBHOBECHE.

45 [lIkana [enbcust 1

46 Pemienue 3anau 1

47 WneanpHblil ra3. ['a30BbIe 3aKOHBI 1

48 Ypasuenue Menneneesa-Kianelpona. 1
Pewenne 3anau

49 AOcounoTHas TemiiepaTypa. 3akoH 1
JlaneTOoHA

50 N3onporuieccsl B UJ1€alIbHOM Ta3e ¢ 1
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA
I'paduueckoe npencranenue

51 M30IPOIIECCOB: U30TEPMa, H30X0pa, 1
n3zobapa

52 OcnoBHoe ypaBHenne MKT 1

53 Pemenue 3anau 1
CBs13b a0COTIOTHOI TeMIepaTypbl

54 TepMO,[[I/IHaMI/\IJ‘IeCKOI\/'I CHCTEMI CO cpenHen 1
KMHETUYECKOW SHEpruel MmocTynareabHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHI]

55 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 1
teme "OcHoBel MKT"

56 KonrtpomnsHas padora no reme "OCHOBBI 1
MKT"
TepMoanHaMuyeckasi cucrema. 3aJlaHue
BHEIIHUX ycnoBul i T/ cucremsl.

57 Bueuinue 1 BHyTpeHHUE TapaMeTPBhI. 1
ITapamerpel T/] cuctemsl Kak cpegHue
3HAYEHUS BEJINYMH, OMMCHIBAIOLINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58 HyneBoe Hauano TepMOAMHAMUKM. 1
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59

60

Camonpou3sBosibHas penakcarus T/]
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Mogenp uaeaabHOro ra3a B
TEPMOJIMHAMHKE. Y CJIOBHUS TPUMEHUMOCTH
3TOM MOACIU

Ypasuenune Menneneesa-Kianelipona u
BBIPOKCHHE 11 BHYTPCHHEH SHEPTUU

61

62

63

Bripaxkenue aJisi BHyTpeHHEU SHEprun
0JIHOATOMHOT'0 MJI€aJIbHOIO I'a3a.
KBazucTtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Boruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepeaaya Kak crnoco0 U3MEHEHUs
BHYyTpeHHel sneprun Tl cucremsr 6e3
COBepIIIeHHs paOOTHI

64

65

KoHnBeknusi, TemonpoBoAHOCTb,
U3Iy4eHUe

KommaectBo Tennorel. TemroéMKOCTE Tea.
VY enbHas ¥ MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y I€JbHAS TEMJIOTAa CTOPAHUS
TOILIMBA

66

67

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

[Tonsarue 06 annabaTHOM Tpolecce.
IlepBrIil 3aKOH TEPMOAMHAMUKHU

68

69

KonnuecTBo TeminoTel 1 paboTa Kak Mephl
U3MEHEHUS BHYTpeHHeN dHepruu T/1
CHUCTEMBI

BTopoii 3aKOH TEpMOIMHAMUKH TSI
PAaBHOBECHBIX U HEPABHOBECHBIX
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70

nporeccoB. HeoOpatumMocTh MpUpoOIHBIX
MIPOLECCOB
IIpuHIMITBI AEACTBUS TEIJIOBBIX MALIWH.

KT

71
72

73

74

Maxkcumanbroe 3Haueraue KITJI. Ilukn
Kapno

Pemenue 3amau

DKOJIOTMYECKUE aCIEKThI UCIOJIb30BaHUS
TEIUIOBBIX JABUrareneil. TerioBoe
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl

Pemenue 3amau

75

O06o011eHre U cucTeMaTu3alys 3HaHU| 0
teme "Tepmoaunamuka. TemnoBbie
MalIuHbl"

76

77

78

79
80

81

KonTponbHas padoTa 1o Teme
"Tepmonunamuka. TenaoBbie MalIuHbI"

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenue u kuneHue. Y aenbHas TEmioTa
napooOpa3zoBaHus

Haceitiennbie 1 HEHACHIIIEHHBIE TTapHI.
KadgecTBeHHAas 3aBUCMMOCTD IIJIOTHOCTH U
JIaBJICHUsI HACBHIIIIEHHOTO Mmapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT
00bEMa HACHIIIIECHHOTO Mapa. 3aBUCUMOCTh
TEMIEPaTyphbl KUTICHUS OT JAaBJICHUS B
JKHIKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHASA U
OTHOCHUTCJIbHAA BJIA) KHOCTH
Pemenue 3agau

TBépnoe Teno. Kpucrammmueckne n

amopdHbIe Tena. AHU30TPONHS CBOMCTB
KPHUCTAJIJIOB
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[InaBnenne n KpucTaJuiu3anusi. YILCJ'IBHaSI

82
terutoTa miasneHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue

83 u cxarue. Casur. Moayine FOnra. [Ipenen
yrnpyrux aedopmarii
TeroBoe pacluMpeHne KUIKOCTEN U

84 TBEPABIX T€J. AHTAPMOHU3M TEILJIOBBIX
KoJIeO0aHUI YacTHUIl BEIIeCTBA

85 [IpeobpazoBanue suepruu B (ha30BBIX
nepexojax

86 YpaBHeHHe TEII0BOro H6anaHca

87 Pemenue 3amau
IToBepxHocTHOE HaTsKeHHE. KanmsspHbie

88 ABJIeHU. J|aBlieHHe 10 UICKPUBIECHHOMN
MOBEPXHOCTHIO JKUJKOCTU. DopmMyrna
Jlannaca
O06o011eHre U cucTeMaTu3alys 3HaHU| 1o

89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECCTBA.
Pa3oBble EPEX0abI"

90 KonrtponbHas pabora no reme "ArperaTHbie
cocTosiHUS BeniecTBa. Da3oBbie mepexoan”
DneKTpu3anus Tei U €€ MpOosiBJICHUSI.

91 Onexrpudeckui 3apsan. [Isa Buaa
ANEKTPUIECKUX 3apsaaoB. [[poBoaHUKH,
JUAJIEKTPUKU U TTOITYIPOBOJHUKHI

92 DneMEeHTapHBIN ATEKTPUUECKUH 3apsi.
3aKOH COXpaHEHUsl AIEKTPUUECKOT0 3apsiaa

93 Bzaumopeinicteue 3apanoB. Toueunsie
3apsiabl. 3akoH KynoHna

94 Pemrenne 3agau

95 Onektpuueckoe nose. Ero neiictBue Ha
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OJICKTPHUYICCKUEC 3apsabl

Hanps€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpoOubiii 3apsan. JInHUM HANPSHKEHHOCTH

% ANeKTpruecKoro noisi. OqHOpOIHOE
AIIEKTPUIECKOE TT0JIC
[ToTeHIMATBEHOCTD ANMEKTPOCTATUIECKOTO

97 noJist. Pa3HOCTh MOTEHIIMATIOB U
HaTPsDKEHUE
[MoTennmansHas YHEPrHs 3apsa B

98 aJIeKTpocTaTHYeckoM mosie. [loreHmman
IIEKTPOCTATUYCCKOTO TTOJIS
CBs13b HANPSDKEHHOCTH TIOJIS U Pa3HOCTH

99 MOTEHIIMAJIOB ISl JIEKTPOCTATHYECKOTO
TOJIsT

100 HpI/IHVan CYNEPIIO3UIIHH DIIEKTPUUCCKIX
noJiei

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHomMepHO
3apshKEHHON chepsl
[Tone paBHOMEPHO 3apsIKEHHOTO 0 00BEMY

103 mrapa. [lone paBHOMEpPHO 3apsKEHHOM
0EeCKOHEYHOM MIOCKOCTH

104 [TpoBOAHMKY B 3IIEKTPOCTATHIECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps/I0B

105 JINDNeKTpUKY ¥ OJTYIPOBOAHHUKY B
IIEKTPOCTATUYECKOM IT0JIC
Konnencarop. D11eKTpOoEMKOCTH

106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJICHCATOPa

107 [TapamtensHOE COeTMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COEIUHEHNE
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KOHICHCATOpPOB

109 DHeprus 3apssKeHHOT0 KOHJIEHcaTopa 1

110 Pemenue 3amau 1

111 JIBro>keHue 3apsiKEHHOW YacTHUIIbI B 1
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 Pemienne 3agau 1

113 O0001eHre U cUcTEMaTU3ALMS 3HAHUHN 110 1
teMe "DnekTpuyeckoe nose"

114 'I'COHTpOJILHaﬂ pabota o Teme 1

DnekTpuyeckoe noie"

Cwia Toka. ITocTossHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBAHMSI [IOCTOSIHHOTO 1
AJIEKTPUUYECKOTO TOKA

116 Wcrounnku Toka. Hanpsokenue u 3/1C 1

117 3akoH OMa i y4acTKa LEeMH. 1
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCHMOCTh COITPOTUBIICHUS OJTHOPOJTHOTO

118 MPOBOJIHUKA OT €r0 JIMHBI U MJIOIIA N 1
MOTIEPEYHOTO CCUCHUS

119 Y aenbHOE COMPOTUBIICHHUE BEIIECTBA. 1
Pemenue 3agau

120 [TocnenoBarenvHOE, MapaiebHOE, 1
CMEIIaHHOE COEMHEHNE TTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX DIEKTPUUECKUX 1
nenei. [Ipasuna Kupxroda

122 Pemenne 3amay 1

123 PaGora snexTpruyeckoro Toka. 3aKoH 1
Jxoyns —Jlenna

124 Pemenne 3amau 1

195 MOIIHOCTH JICKTPHYECKOTO TOKA. 1

Tennopas MOIIHOCTD, BBIACIAIEMAA HA
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pe3ucTope

126 Pemenue 3amau 1
3J1C u1 BHyTpEeHHEE COIPOTUBICHUE

127 1
HCTOYHHKA TOKA

128 3akoH OMa 17151 IOJIHOM (3aMKHYTOM) 1
AJIEKTPUICCKOM 1IN

129 Pemenue 3amau 1

130 MOIIHOCTh UCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KonpneHncarop B 1ienu NoCTOSIHHOTO TOKa 1

133 Pemenne 3anau 1

134 Pemenue 3amau nmo treme "I1ocTOSTHHBIH 1
AIIEKTPUYECKUM TOK"

135 Pemenue 3agaq mo reme "IlocTOSIHHBIN 1
ANEKTPUIECKUIN TOK"

136 Pemenue 3agad mo reme "IlocTOSIHHBIN 1
ANEKTPUIECKUIN TOK"

137 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 1
TeMme "[10CTOSIHHBIN 2IEKTPUUECKUN TOK"

138 KonTponbHas pabota mo Teme 1

OCTOSIHHEIN DJIEKTPUUYECKUI TOK

"H "
DneKTpuyecKasi IpOBOJUMOCTh Pa3JIMUHbBIX

139 BEILECTB. DJIEKTPUUECKUI TOK B METaJIaX. 1
CBepxnpoBOIUMOCTb
DIIeKTPUUECKHI TOK B pacTBOpax M

acIljIaBax dJIEKTPOIUTOB. 3akoHEI Dapajest

140 3 D 1
JUTS DJIEKTPOIIN3a

141 DneKTpuueckuil Tok B razax. [lnasma 1

142 DNEKTPUYECKHU TOK B BaKyyMe. 1
Baxyymubie mpr0opbl

143 DNeKTpUUECKU TOK B OJTYIPOBOJHUKAX 1
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144

[TorynpoBOTHUKOBBIE TPUOOPHI

145

146

DuU3nYeCKui MPAKTUKYM 10 TEME
"M3MepeHue Cuiibl TOKa U HAIIPSKEHUS B
LENU MOCTOSTHHOTO TOKAa MPHU MOMOILU
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" miu "3HaAKOMCTBO ¢ IUPPOBOH
naboparopueii o ¢pusuke. [Ipumepst
u3MepeHus: GPU3NYECKUX BETUUHH MIPU
MIOMOIIN KOMITbIOTEPHBIX JATYUKOB"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO IBMKEHUS C
LEJIbI0 ONIPEAEIICHUS MTHOBEHHOM
ckopocTh"

147

Ou3nyecKuil MPakTUKYM 0 TEME
"N3MepeHue yCKOpeHuUs Mpu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBWKEHHUH 110 HAKJIOHHOH IIJIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH IIPU PAaBHOYCKOPCHHOM
IBHKeHUH"

148

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nafeHus" win "M3ydeHue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

149

150

Du3n4eCKU IPAKTUKYM I10 TEME

"N3yuenne NBMKEHUS TeJa IO OKPY>KHOCTH

C TIOCTOSIHHOM TI0 MOZYJIIO CKOPOCTBIO" MIIN
"HccnenoBanve 3aBUCUMOCTH TIEPUOJIA
oOpaleHnss KOHUYECKOT0 MasTHUKA OT €ro
rnapameTpoB"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHne paBHOAEHCTBYIOIIEH CUIIBI
IpU JIBHKEHUH OpYyCKa IO HaKJIOHHON
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151

152

mmockoctu" unu "IIpoBepka runotessl o
HE3aBHCUMOCTH BPEMEHHU JIBIKCHUS OpycKa
M0 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOe
paccTosiHue OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYroCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pa3Iie, oT ux aedopmanun”
win "M3yuenue NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
n€rkuii 6710K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue ko3 puiienta TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIMeHTa
3aBucuMoctd Frp(N)" mwmu "UccnenoBanue
JBUKEHMS OpyCKa 110 HaKJIOHHOU
IUIOCKOCTH C NEPEMEHHBIM KO3 HUILIMEHTOM
Tpenust" wiu "VM3yueHue ABMKEHUS Ipy3a
Ha BaJly C TpeHUEM"

153

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ycnoBUii paBHOBECHUS
TBEPOIO TeJa, UMEIOIIETO OCh BPALICHUS "
win "KoHCcTpynpoBaHie KpOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOILETO
Iouia1b onops!”

154

Pu3n4ecKuil NPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IyTH" Wiu "M3mepeHne criibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuJIbl TATH" win "CpaBHEHHE
WU3MEHEHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" win "HccrenoBanue coxpaHeHHst
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MMIYJbca NP YIIPYroM B3aUMOJICUCTBUN"
win "M3MepeHre KUHETUYECKON SHEpPrun
TeJa 1o TOPMO3HOMY ITyTH"

155

DuU3nYeCKu MPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUUYECKOTO Mpoliecca
(peKOMEeH1I0BaHO HCIIOIb30BAHHE

g poBoit 1abopatopun)" win "N3ydeHue
M30X0pHOTO Mnpouecca’ unu "N3yuenue
n3o0apHoro npomecca” unu "[IpoBepka
YpaBHEHUS COCTOSIHUSA"

156

157

158

Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepenue yaenbHol TernaoéMKocTu" niu
"UccnenoBanue mporecca OCThIBaHUS
Beniecta" unu "MccnenoBanue
aauabaTHoro npouecca” uinn "HM3ydenue
B3aUMOCBSI3H YHEPTUU MEKMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
Kuakocren"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HM3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
)kuakocreit" win "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHus Jbaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomerieHun". Mismepenne kodspuureHTta
MTOBEPXHOCTHOTO HATSKEHUS

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
n3nydeHus ceeroguona’ win "M3yduenue
MPOTEKaHUs TOKA B LIETIH, COJIep Kalllei
KoHieHcaTop" uiu "Pacnpenenenue
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Pa3HOCTH MOTCHITMAIOB (HAINPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COEANHEHUN
KOHJICHCATOPOB"

159

160

161

162

DuU3nYeCKu MPAKTUKYM 110 TEME
"UccnemoBaHue CMEIIAHHOTO COCIMHCHMUS
pesuctopoB” win "M3MepeHue yienbHoro
COIPOTUBIIEHUS IIPOBOJHUKOB" WK
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs "

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue ayiekTpoan3a’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COTNPOTHUBIICHUS TEPMOPE3UCTOPA OT
temrepatypbl” unu "CHATHE BOJBT-
aMIEPHOI XapaKTEepUCTUKU Auoaa"

PesepBHeIit ypok. O600IICHHE 1
cUCTeMaTH3aIlHs 3HAHUH 110 TeME
"KunemaTtuka"

PesepBHslit ypok. O600111eHNE U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
" Inaamuka"
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PesepBHslit ypok. O60011eHNE U
cucreMaTtu3alus 3Hanuit mo teme "CraTuka
TBepaoro rtena"

164

PesepBHslit ypok. O600111eHNE U
cUCTeMaTH3alus 3HaHHU 0 TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHUKeE"

165

PesepBHsiit ypok. O6001ICHHE U
cucreMatu3anys 3HaHui mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

PesepBHrIit ypok. O600IICHHE U
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CHCTEMaTU3alMsA 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalTUHbI"

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie Iepexoab"

167

PesepBHbIil ypok. O0001ICHNE U
168 CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"JnexkTpuueckoe mose"

PesepBublit ypok. O60011eHNE U
169 CUCTEMAaTH3AIHsI 3HAHHH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

PesepBuslit ypok. O60011eHNE U
170 cucTeMarusanusa 3Haguii 1mo reme "Toku B
pa3IMYHbBIX cpegax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
[1]
Jl:;_n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ gg[?;l;zi];;eenbnme
padoThI padoThI pecypebi
BzaumoneiicTBre NOCTOSHHEIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJI€. 1
I'unote3a Ammepa
Bekrop marautTHOM nHAYKUuU. [IpuHimn
2 CYINEpHO3UINH MarHUTHBIX Mosiel. JIunun 1
MarHUTHON WHTYKITUU
3 MarnuTtHO€E 1oJjie TPOBOJHUKA C TOKOM. 1
OnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBlIeHUE U MOJYJIb 1
5 Pemenne 3amau 1
6 [Ipumenenue 3axkona Ammepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuia JlopeHua, e€ HanpaBJlI€eHUE U MOYJIb.
7 JIBr>keHune 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenne 3amau 1
9 Pa6ora cunsl Jlopenia 1
10 Pemenue 3amau 1
11 MarsuTHoOe I10JI€ B BEIIIECTBE. 1
DeppoMarHeTHKH, mapa- U JuaMarHeTUKU
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTHKOB. 1
[Ipumenenue heppoMarHeTHKOB
13 Pemenue 3agaq mo reMme "MargutHoe mose" 1
14 Pemenne 3amau no reme "MarautHoe mnose" 1
15 SIBieHMe ANEKTPOMArHUTHOM MHIYKIIMH. 1
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IToTox BCKTOpa MarHUTHOM HHAYKIIUH

16 OJ1C uHAYKIMN 1

17 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIMU 1
®Dapanes

18 Buxpesoe anexrpuueckoe nosue. Toku Oyko 1

19 OJ1C MHAYKIMY B ABUKYIIUXCS 1
MIPOBOTHUKAX

20 Pemenue 3agau 1

21 [IpaBuino Jlenua 1

29 NunykruBHOCTH. KaTymka MHIYKTUBHOCTH 1
B L€ ITIOCTOSHHOI'O TOKA

23 SBnenune camounaykuuu. 3/C 1
CaMOMHTyKITUT

24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C 1
TOKOM. DJIEKTPOMArHMTHOE T10JIe

25 Pemenue 3amay 1

2% 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 1
TeMe "DnekTpoarnHamMuKa"

97 'I'<OHTp0J'IBHa$I paborta mo Teme 1

DneKTpoauHaMuKa"

28 KonebarensHas cuctema. CBOOOIHEIE 1
Konebanus. 'apMoHndeckue KoneOaHus

29 Kunemarndeckoe U JUHAMHYECKOE 1
OITHCaHME KOJIEOATCIbHBIX NBYDKCHUM
DHepreTudeckoe onucanue. BeiBos

30 JTUHAMHYECKOTO OMHMCAHUS TAPMOHHYECKUX 1
KOJIeOaHUH U3 WX DPHEPTETUIECKOTO U
KHHEMAaTHYECKOTI0 OIKMCaHUS

31 Ammntyna u a3za koiaedbaHuit 1

32 [Tepuox u yacrota xonebanuii. [lepuox 1

MaJbIX CBOOOIHBIX KOJIEOAHUH
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MaTeMaTH4ecKoro MasTHuka. [lepuon
CBOOOJTHBIX KOJI€OAHHH MPYKUHHOTO
MasiTHUKA

3aryxaromye KojaebaHus. BeiHyK1eHHbIe

33 1
koJieOanus. Pe3oHanc

34 ABTOKOJIC0aHUS 1

35 Pemenue 3agau 1

36 Ypok-koHpepenmnus "MexaHnueckue 1
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O0001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 1
TeMe "Mexannueckue koyiedanus"

38 DJIIeKTpOMarHUTHbIE KOJICOaHUsI. 1
KonebarenbHbIil KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYABI

39 3apsaa KOHJIEHCATOpa C aMIUTUTYION CUIIbI 1
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATHLHOM 1
KoJIe0aTeIbHOM KOHTYpE
3aryxarIiue 3eKTPOMarHUTHbIE

41 Kosie0aHusl. BeIHyX/1eHHBIE 1
9IEeKTPOMArHUTHbIE KoJeOaHus

42 ITepemennsblii TOK. Pe3ucTop n KOHAEHCATOP 1
B I[ENTU TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTHU B IIENTU 1
MIEPEMEHHOTO TOKa

44 3akon OMa JJ1st SIEKTPUUIECKOH Tenn 1
MEPEMEHHOTO TOKa
MOIIHOCTh MEPEMEHHOTO TOKA.

45 AMIUTTYIHOE U JEHCTBYIOIIEE 3HAUCHHE 1
CHWJIBI TOKA U HAIPSDKEHUS

46 Pe3oHaHc B 251eKTpHUECKOH LIENH 1

60




47 Pemenue 3amau 1
NneanpHbIif TpanchopmaTop.

48 [TpousBocTBO, Nepenaya u nMoTpedIeHne 1
AJICKTPUUYCCKON IHEPTUHU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnonb30BaHus 1
3JICKTPOIHEPTUH B TOBCEIHEBHOM KU3HU

50 Pemenue 3amau 1

51 Pemenue 3amay 1

50 O0001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 1
TeMe "DJIeKTpOMarHuTHBIC KojaeoaHus"

53 MexaHU4YeCKHe BOJHBI. XapaKTePUCTUKH 1
MEXaHHYECKHUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH 1

95 3ByK. XapaKkTEpUCTUKH 3ByKa 1

56 Wndpassyk u YABTPasByK. [IymoBoe 1
3arpsi3HEHUE OKPY>Karolel cpebl

57 Pemenue 3amau 1

58 DNeKTpOMarHuTHBIE BOJHBL. M3mydueHue 1
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHUTHBIX BOJIH. 1
CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH
[IIkana 371eKTPOMAarHUTHBIX BOJTH.

60 [IpuMeHeHre 371eKTPOMarHuTHBIX BOJIH B 1
TEXHHUKE U OBITY
[TpWHIMITBI PaTUOCBSI3U M TEJICBUICHHUS.

61 Pannonokanusi. DneKTpOMarHuTHOE 1
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl

62 KOHTp0J1"LHaﬂ pabora o Teme "Konebanus 1
Y BOJIHBI

63 Caet. 3aKOH NMPSMOJUHEHHOTO 1
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pacrnpocTpaHEeHHs CBETa

Pemrenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA

64 IPSIMOJIMHENHOIO PaclpoOCTPaHEHMsI CBETA .

65 Otpaxenue ceta. [lnockoe 3epkano. 1
Cdepudeckoe 3epKaino
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN 110Ka3aTeNb IPEITOMIICHHUS.

66 [TomtHOE BHYTpEHHEE OTpaKCHHE. 1
[IpenenbHbli yroi MOJIHOTO BHYTPEHHETO
OTpaKeHUS

67 Pemenue 3a1a4y Ha MPUMEHEHHE 3aKOHOB 1
OTpaXEHUsI U IIPEJIOMJICHUS CBETA

68 Xon nydeit B mpusMe. Jlucnepcust cBerta. 1
CrnoxHblii coctaB O6enoro cBera. L{pet

69 JInn3bl. @OKYCHOE PaCCTOSIHUE U 1
ONTHUYECKAsl CUJIA JIMH3BI

20 [TocTpoeHue n300paxeHuii B TMH3aX U UX 1
CUCTEMax. Y BEIMYECHUE JINH3BI
Pemenue 3agau Ha mocTpoeHue

71 U300pa’keHHi, OTy4aeMbIX C TOMOIIBIO 1
JIMH3

72 ['ma3 xak ontuueckas cucrema 1

73 Pemenue sanad. IIpenensl npUMEHUMOCTH 1
F€OMETPUUECKOM ONTUKH

74 CkopocTb cBeTa M METO/IbI €€ U3MEPEHUs 1

75 Hucniepcust cBeta 1

76 WnTepdepenmus ceeta 1

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS 1
HaOJII0IeHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau 1

79 [TpumeneHnue unTepdepeHIu 1
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80 Hudpakmus ceera 1

81 Hudpakmonnas pemérka. Y ciaoBue 1
HAOJIO/ICHUS TTIABHBIX MAKCUMYMOB

82 Pemenue 3amau 1

83 [TonepeyHOCTH CBETOBBIX BOJIH. 1
[Tonsipu3zanus cBeta

84 Pemenue 3amau 1

85 CBeToBbI€ SBJICHUS B IPUPOJIE 1

86 O06o00muIeHrne U cucTeMaTH3aIMsl 3HAHUH 110 1
teme "OnTtuka"

87 KonTponbhas pabota nmo teme «OnTHKa» 1
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U 1
MIPUHIIUIT OTHOCUTEIBHOCTH

89 [Toctynatel crienuanbHON TEOPUHU 1
OTHOCUTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON NHTEPBAJL.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 npUIHHHOCTH. OTHOCUTENFHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHuEe BpEMEHHU U
COKpaIlleHUE JITHHBI

91 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHIIBI

92 CBsI3b MacChI C SJHEPTHEH U UMITYJTLCOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTUS MOKOS

93 PaBHOBecCHOE TemI0BOE U3ITyUYEeHHE 1

94 3akoH cmernienus: Buna 1

95 I'mnote3a M. Ilnanka o kBanTax. ®OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1

3akoHsb!I poTodddexTa
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VYpasuenue DitHmreiHa 1151 hoTodPdekra.

%8 "Kpacnas rpanuma” ¢pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BoiHOBBIE CBOIICTBA YaCTHIL
Bounsl ne bpoista. /InuHa BoJIHBI e

101 Bpoiinst u pazmepsl 00aCTH JIOKATU3AITUN
JIBUKYILIEHUCS YaCTULIBI

102 KopnyckynsipHO-BOJIHOBOH Ayann3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax
Crneuuduxa usmepeHuid B MUKpOMHUPE.

104 CooTHoIIeHHs HEOTIPEAeIEHHOCTEN
['eiizenOepra

105 Pemenne rpadguyeckux 3anaq

106 Pemenne pacy€THBIX 3a1a4
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOTHOBOM
nyanu3m"

108 OMNBITHI O UCCIIEIOBAHUIO CTPOEHUS aTOMA.
[Tnanerapuas monens aroma Pesepdopra

109 IToctynarsl bopa

110 Bunet ciektpoB. CriekTp ypoBHEH 3HEprUn
aToMa Boj0poza

111 CHoHTaHHOE ¥ BBIHYXKJCHHOE U3ITydeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiisenGepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sApa.
H3oTonbl. PagnoakTuBHOCTH
3aKoH paaroakTUBHOTO pacmnana. CBoWcTBa

114 VMOHM3UPYIOLIETO U3JIydeHUs. Biusnue

PAAVOAKTUBHOCTH Ha KUBBIC OPraHNU3MBbI.
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Hozumerpus

115

116

117

DHeprus CBS3U HYKJIOHOB B siape. S nepHbie
cuibl. Jledext maccol saapa. SnepHbie
peakuuu. AnepHbie peakTopsbl. [Ipodiemsl
YIPaBIIsIEMOro TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKHE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

Meroasl perucTpaluy U UCCIEI0BAHNS
3JIEMEHTapHbIX YacTull. OyH1aMEHTAJIbHBIC
B3aUMOJICUCTBUSA. bapnoHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOU
mozenu. KBapk-IrirooHHas MoJeb aJpOHOB

®usuka 3a npeaenamu CtanaapTHOU
Mojenu. TéMHas MaTepus U TEMHAs
sHeprus. EMUHCTBO pU3MUecKoi KapTHHBI
Mupa

118

119

120

121

Oranbl pa3BUTHSI ACTPOHOMUU. 3HAUCHHE
ACTPOHOMHH

[TprMEeHUMOCTH 3aKOHOB (PU3UKH AJIs
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HUCCIeN0BaHuN

COBpCMeHHI)Ie OIITHYECCKHUE TCIICCKOIIBI,
paInoTeNnecKonbl, BHEaTMOC(hepHas
ACTPOHOMHS

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUXKEHHE

122

Conueunas cucrema. Conuaite. ConHeunas
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
Junarpamma "cnekTpalibHbIN Ki1acc —
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CBETUMOCTD"

124

3B€3I[LI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

125

126

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOKICHUU U
sBotouny CoJiHIA U 3BE3/. DTallbl )KU3HU
3BE3

Mieunsiii [Iyte — Hama 'amaktuka. Tunel
ranakTuk. YEpHbIE AbIPHI B s/Ipax rajJakTUK

127

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bonbiioro B3peIBa.
PenukToBOE HM3yueHHE

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

Hepeménnsie mpo6ieMbl acTpOHOMUU

130

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBaHnue MarHUTHOTO I10JIS
IMOCTOSTHHBIX MarHUTOB'" WMJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkos" umm "MccnenoBanue
JIEUCTBUSI TTOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Du3nYeCKUu IPAKTUKYM I10 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIBI AMIiepa OT CHJIbI TOKa"
unn "OnpeneneHrne MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Amnepa”

132

Du3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHU
JIEKTPOMArHUTHOW MHAYKIMU'" WK
"OnpeneneHre HHIYKIIMH BUXPEBOTO
MarHMTHOTO MO

133

Pu3nUecKuil TPAKTUKYM 110 TEME
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"UccnenoBanue ABICHUS CAMOUHIYKIIMK"
i "COopKa MOJENN 3IEKTPOMArHUTHOTO
reseparopa"

134

135

136

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

Pu3n4eCKuil IPAKTUKYM 110 TEME
"IIpeoOpazoBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue NEPeMEHHOTO TOKA Yepes
MOCJIEAOBATEIBHO COCIUHEHHBIC
KOHJCHCATOp, KaTyIIKY U pe3ucTop’ uin
"HccnenoBanue pabOThl HCTOYHUKOB CBETA
B 1MW [TIEPEMEHHOTO TOKa"

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHbI"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepeHue nokasaresns nIpeaoMiIeHUs
crexsa" win "[lonyuenue nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JIUH3bI"

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpuMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCEHBAIOIINX
uH3"

140

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, uHTepdEepeHIINH
Y ToJIsipy3alu ceera'

141

Pu3n4ecKuil IPAKTUKYM 110 TEME
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142

143

"OnpenesneHnue UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTUIl B MATHUTHOM
mose)"

Pu3N4eCKui IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lnanka Ha
OCHOBe ucciieioBanus Gpotorddexra" wim
"UccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA
Yyepe3 CBETOAMO/] OT HarpsiKeHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMAapHOI0 BOJAOPOAA U UBMEPEHHUE
nocTostHHOM Punbepra”

144

Ou3nyecKkuil MPakTUKYM 0 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
UCIIOJIb30BaHUEM J1I03UMETpa" Hin
"N3yuenune nmoriomeHus 6eTa-4yacTuil
aTrOMUHHEM"

145

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOmronenus 3B€3qH0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCTIOJIb30BAHUEM
KOMITbIOTEPHBIX MPHIIOKEHUH AJIs
OTIpEeIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOMYIIAPHs U SIPKUE
3B€31b1" nian "Habmronenus B TeIECKONI
JlyHbl, TUTAHET, TYMAHHOCTEHN U 3BE3THBIX
CKOIIJIeHUR"

146

O0001IcHNE U CHCTEMATH3alHs 3HAHUI.
Ponb pusuku u actpoHomuu B
HKOHOMHUYECKOM, TEXHOJIOTHYECKOA,
COLIMAJILHON U ATUYECKOH cepax
JIEATEILHOCTH YEI0BEKA
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147

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb 1 MecTo (pU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM Hay4YHOU KapTUHE MUpa

148

149

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHU.
Poub ¢puznueckoii Teopun B GopMUpOBaHUN
MIPEACTABICHHUH O (PU3NYECKON KapTUHE
MU, MECTO (PU3MUECKON KapTUHBI MHPA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOC

O00011IeHME U CUCTEMATU3AIMs 3HAHUM 110
teme "Kunemaruka"

150

151

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHU 110
teme "Iunamuka"

152

O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHUH 110
teme "CrtaTtuka TBepaoro Tena"

153

154

155

156

157

158

O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHHKe"

0O0001eHne U cUCTEMAaTU3ALMS 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Tepmoannamuka. TeroBbie
MAaInuHb!"
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®das3oBrie mepexoan!"”

P il
O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
Teme "DieKkTpudeckoe mnose"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TteMe "[10CTOSHHBIN 2IEKTPUUECKUN TOK"
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159

160

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMe "Toku B pa3inyHbIX cpeaax”

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110
TeMme "MaruutHoe noJe"

161

PesepBHbIil ypok. O0001ICHHE 1
CHCTEMAaTHU3alis 3HaHUH 110 TeEME
"JneKTpoMarHuTHasi MHIyKIus"

162

PesepBHbIil ypok. O0001ICHHE 1
cUCTEMATHU3AIAA 3HAHUH 10 TEME
"Mexanndeckue KoineOanus"

163

PesepBusiit ypok. O60011eHNE U
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"DneKTpOMarHUTHbBIE KOJIeOaHus'

164

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTH3alys 3HaHUH 110 Teme
"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE
BOJIHBI"

165

166

167

168

169

PesepBHslit ypok. O60011eHNE U

cucreMaru3aiis 3Hanui mo reme "Onruka"

Peseprubriit ypok. O60011eHIE U
cucTeMaTtu3anys 3HaHui 1o treMe "OCHOBEI
CTO"

Peseprubriit ypok. O600111eHIE U
CUCTEeMaTH3allksl 3HAaHHUH 10 TeMe
"KoprnyckynsipHO-BOJTHOBOU Tyanu3m"
Peseprubiit ypok. O60011eHIE U
cucTeMaru3alus 3HaHui no reme "dusnka
aroma"

PesepBHriit ypok. O6001ICHHE U
crucTemMaTu3alnus 3HaHui no teme "duznka
ATOMHOTO Spa ¥ DJIEMEHTAPHBIX YacTHUIl"

170

PesepBHeiit ypok. O600IICHHE U
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cHCTeMaTH3alus 3HaHUH 10 TeMe
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIVISA YYHEHUKA

» ®msuka (B 2 vactax), 10 xknace/ I'enpenmreitn JI1.O., bBynatoBa A.A.,
Kopuunbser W.H., Komkuna A.B.; nox penakuueit Opnopa B. A., O6miecTBo ¢
orpanudeHHon oTBeTcTBeHHOCThIO « BMMHOM. JlaGoparopus 3HaHui»;
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemenner

» ®Gusuka (B 2 yactax), 11 knace/ I'ennenmreiin JI1.J., bynarosa A A.,
Kopuunbser W.H., Komkuna A.B.; nox pegakuueit Opiosa B.A., OGmiectBo ¢
orpann4yeHHon oTBeTcTBeHHOCThIO « BMHOM. JIaGoparopus 3HaHui»;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» ®usuka (B 2 yactax), 11 kmace/ Yacts 1: 'engenmreitn JI.3., Jlux FO.U.;
nox penakuuenn Opnosa B.A.; Yacts 2: I'ennenmreiin J1.9., Komkuna A.B.,
JleBues I'.1., OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO « MOL]
MHEMO3HNHA»

» Guzuka, 10 kinace/ Kadapaun O.®., Opnos B.A., OBenuuk J.E. u apyrue;
nof penakuueit [Iuackoro A.A., Kabapauna O.®., AkiinoHepHoe o01IeCTBO
«3narensctBo «IIpocBemienue»

» dusuka, 11 kimace/ KacesinoB B.A., O01mecTBo ¢ orpaHiYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo
«IIpocBenienue»

» dusuka, 11 kimace/ Kabapaun O.®., ['mazynoB A.T., Opnos B.A. u apyrue;
nox penakiueit [Tuackoro A.A., Kabapauna O.®., AKIIMOHEpHOE 00IIIECTBO
«3narensctBo «IIpocBemenue»

» ®u3uka. Mexanwnka, 10 knacc/ Maxumies I'.41., Cuasxos A.3., O0mecTBo ¢
OrpaHUYEeHHOU OTBETCTBEHHOCTHIO «/IPODAY»; AKiIMOHEpHOE O0IIECTBO
«3narensctBO «IIpocBemienue»

» ®usuka. MonekynsipHas ¢uszuka. Tepmoaunamuka, 10 kinace/ Msikuies
I'.4., CunsikoB A.3., OO0I11EeCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AknimonepHoe obmectBo «M3narenscTtBo «IIpocBemenne»

» Gusuka. Onruka. KBanroBas pusuka, 11 knace/ Mskumes I'.4., Cunsikos
A.3., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AximonepHoe o6miectBo «M3marensctBo «lIpocBemienue»

» duszuka. Dnekrpoaunamuka, 10-11 kimacesl/ Msikumes I'. 4., CunsikoB A.3.,
OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
* [IpumepHas nporpamma cpenHero (IoJHOro) ooiero 0opa3oBaHus Mo
busuke Ay npopuiabHOro ypoBHs (MuchbMo [lenaprameHTa rocy1apcTBEHHON

NOJIMTUKH B 0Opa3zoBanuu MuHucrepcTBa oOpazoBanus u Hayku Poccuu oT
07.07.2005 Ne 03-1263)
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* [Iporpamma no ¢usuke aia 10-11 kmaccoB 001eo0Opa3zoBaTeNbHBIX
yupexzaeHuil (0a3oBbiii 1 npoduiibHBINA ypoBHU) (aBTOphl B.C./laHIomEeHKOB,
O.B.KopuryHoBa).

* YueOnuk I'.4. Makumes, b.b. ByxoBues, H.H. Corckuit «®u3nka 10 knacc:
y4eOHUK 7151 00111€00pa30BaTEeIbHBIX YUPEKICHHM: 0a30BbIN U MTPOGUITBLHBIN
ypoBHU»,M.: «IIpocBemenue», 2010.

* YVuebnuk I'.5. Msaxumies, b.b. byxoBuer, B.M. Uapyrun «®u3uka 11 knacc:
y4eOHMK 7151 00111€00pa30BaTeNIbHBIX YUPEKIACHUM: 6a30BbIN U TPOGUITBLHBIN
ypoBHU»,M.: «IIpocBemenue», 2010.

* PeimkeBuy A.I1. COopHuKk 3a1a4 o ¢usuke 11 8-10 Ki1accoB cpeiHen
mKobl. — 12-e uzn.- M.: «I[Ipocsemienue», 1988

 KouTtpomasnsie padotsl o ¢pusuke: 10-11 xi.: Ku. s yuurens /
A.E.MapoHn, E.A.Mapon.- 2-¢ u31.- M.: «IIpocBemenue», 2004

* JIeMOHCTpallMOHHBIN 3KCIEPUMEHT MO (hu3uKe B cpeaHeit mkoie. Y. 1.
MexaHnuka, MosieKyJisipHas (pu3uka, OCHOBBI AekTpoauHaMuku. [lox pen. A.A.
ITokposckoro. U3x 3-e.- M.: «IIpocsemenue», 1978

* OBeHuuk J.E. u ap. Meronuka npenogaBanusa pU3MKHU B CpEeTHEN LIKOJIE:
Mexanuka: [Tocobue mis yuutens. 2-e uzi.- M.: «I[Ipocsemenne», 1986

* Kuppsnos A.I1., Kopmrynos C.M. TepMoanHaMUKa U MOJNEKYISIpHAs
¢dusuka.- M.: «IIpocsemenue», 1977

* I'nmazynoB A.T., Hypmunckuii 1.1., [Tunckuii A.A.Meroauka
npenojaBanusi PU3UKU B CPEIHEN MIKOJIE: DIEKTPOIMHAMUKA
HecTanmoHapHbIX siBieHui. KBanroBas dusuka.: [locobue nms yuurens. 2-e
m3a.- M.: «IIpocsemenne», 1989

» Gusuka. 9-11 kacchl: MPOEKTHAS ACATEIBLHOCTD ydamuxcst/ aBT.-coct. H.A.
JIemmapeBa. - Bosrorpan: Yuurens, 2008
* 'opnosa JI.A. UnTerpupoBanHbie ypoku ¢pus3uku: 7-11 kmaccel. —
M.:BAKO, 2009
* lemuenko E.A. Hecrannaptueie ypoku ¢pusuku. 7-11 knaccsl. - Bonrorpan:
Vuurens-ACT, 2002
* Ypoku Hpu3uku ¢ mpuMeHeHneM HHOOPMAITMOHHBIX TeXHOIOorui. 7-11
KJacchl. MeTtoanueckoe nocodue ¢ 3JeKTPOHHBIM MpuiiokeHueM / 3.B.
AnekcannpoBa u jip. — M.: «I'moGyc», 2009

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bu6mmorexa IJOK
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