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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWH W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTenbHOil MporpamMmsbl, mpenacraBieHHsix B PI'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3aALUAX
Poccuiickoit ~ denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0ga3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUECHUSI TEM U PA3/ICiIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM 0Oydaromuxcs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LEAX, COJEpKaHUM, OOLen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKA yriyOJIEHHOTO YPOBHSI TMO3BOJISIET peaIu3oBaTh
3a/1a4yd MPO(PECCUOHAILHOM OpPHEHTAILMK, HAIIPABJICHO HA CO3/JIaHHME YCIOBUN IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTyalbHBIX M TBOPUYECKHX CIOCOOHOCTEN Ka)KIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHS O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusNke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHET0 OOIIEero 0Opa3oBaHUs: JINUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayoménHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METalpeMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOyYaroIIMXCs, OCBOMBIIMX
nporpaMMmy 1o (U3MKE Ha YPOBHE cpeaHero oOuiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOJnéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojJiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBINM XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBACT TBOPUECKYIO0 MHUIIMATHBY YUYHUTEIEH U
NPEAOCTaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/IOB K TpernojiaBaHnio (U3MKU HA YIIIYyOJIEHHOM YPOBHE TPH YCIIOBUU
COXpaHEHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoabHBIN Kypc PU3NKU — cUCTEMOOOpasyomui
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI



JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUI0 XapakTep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTEepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa 00ydaromerocsi, B POpMHUPOBAHNE YMEHUN TPUMEHSITh HAyYHBIN
METO/1 IO3HAHMSI TIPU BBITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca pu3uku Ha ypoBHE CpeJHEro 00111ero 00pa3oBaHus MOJIOKEH
PSAI UAeH, KOTOpble MOXKHO pacCcMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOCHHUSI.

Hoea uenocmnocmu. B COOTBETCTBHM C HEW KypC SIBISIETCS JIOTUYECKH
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX pa3eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (pU3MKH
oObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIsieTCS
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus NpeAnonaracT HCIOJb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKku Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEeMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriry0i€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTUUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTUHU.

Hoea »srkonocuzayuu peanusyercss MNOCPEACTBOM BBEIEHUS HJIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYXIACHHS
po0JIeM palMOHATIBHOTO NPUPOIONOJIH30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

OcBoeHME cojiepKaHUs MTPOTPaMMbI TTO (PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g guanuku peanuzanus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. s yrmyOn€HHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJTFOYAIOMIETO (PPOHTATIBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aludyd (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKYM TpoBoAuTCs 160 B kKoHile 10 u 11 xmaccoB, mbo mocie mepBoro u
BTOPOr0 TOJIyTOJUM B KaXIOM M3 3THX KjaccoB. Brtopoil cmocod — 370
UHTErpainus paboT MpakTUKymMa B CHUCTEMY JIa0OpaTOpPHBIX pPadboOT, KOTOpPHIC
MPOBOAATCS B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mom pabotamu



MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOIArOBO HHCTPYKIIHH.

B nporpamme 1o ¢usMke CcHUCTEeMa YYEHHYECKOTO HSKCIEpUMEHTa,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKU U1 3TUX BUJOB YUCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUS W OCHaimleHusi kabunera Qusuku. [Ipm sToM oOecmeunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEpPEHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENAETCA PEUICHUI0 PACUETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKON MOJENBIO, MMO3BOJISIIOIINE MPUMEHSAThH
M3yYCHHbIC 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pasenoB. [ KaueCTBEHHBIX 3ajad
OPUOPUTETOM SIBIISIOTCSA 3aJaHWsl Ha OOBACHEHHUE/NPEICKa3aHHe MPOTEKAHUS
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYKArOUIEH kKU3HU, TpeOyromue BbiOOpa
buznyecKoil MOAeNu A CUTYallu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHallbHO-
TEXHUUYECKOMY OOECIEUEHUIO Y4eOHOTo IMpolecca Kypc (PU3NKU YriIyOJE€HHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIEero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBHIX
npeaMeTHoro kaOunera. B kaOuHere QU3MKK JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0OOpyJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTPAMME I10
bu3NKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OpPMHpPYETCS B COOTBETCTBUHM C
OPUHIATIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHUH.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHYECKUX NPAKTUUYECKUX padoT
dbopMupyercss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTHueckue KOMILICKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMH TICJIIMHU U3y4CHUS (PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

dbopMupoBaHHE UHTEpeca M CTPEMJICHUS OOy4alouMxcsi K HaydYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyIbHBIX U  TBOPYECKHUX
COCOOHOCTEWN;

pa3BHUTHE TPEACTABICHUI O HAyYHOM METOJE TO3HaHWS U (HOpPMHUPOBAHHE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHHUSM;



dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOCHHSI MaTepHH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHre yMEHUI OOBSACHATH SBJICHUS C UCIIOJIB30BAHUEM (PHU3UUECKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupOBaHHE TPEACTABICHUNA O POJIM (PU3MKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyamymei
npoecCUOHANBbHON  ACSTENbHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalpaBJICHUH.

JlocTikeHne 3TUX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1a4y B
npoliecce u3yueHus Kypca (U3UK1 Ha YpOBHE CPEHETO O0IIero o0pa3oBaHuUs:

npUOOpETEeHNE CUCTEMbI 3HAHUN 00 00IMIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpWsX,  BKIOYas  MEXaHWKy,  MOJEKYJSIpHYIO  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY M 3JIEMEHTHI aCTPOPU3HKHU;

(bopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUA JJI1 OOBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC U JUISI TMPUHSATHS TMPAKTUUYECKUX PEIICHUN B
MMOBCEHEBHOM JKHU3HHU;

OCBOCHHME CIOCOOOB PpEIICHUsS PAa3IMYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nUecKoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHUe
(bu3nUecKol MOJenH, aJeKBaTHOM YCJIOBHSM 3a/layd, B TOM YHCIE 3a]a4y
VH)KCHEPHOTO XapaKTepa;

NOHMMaHUE (U3NYECKUX OCHOB U TNPUHLUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIAZICHUE METOJAAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS W MPOBEICHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTauud HHpOpMaIuH,
OIPEIENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

CO3JaHHE YCJOBHM ISl pa3BUTUSL YMEHHUI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCuOHAIbHON eI TEILHOCTH, CBA3aHHOMN
¢ (PUBHKOM.

B cootBerctBun ¢ TtpedoBanusiMu OI'OC COO yriyOn€HHBIA YypOBEHb
u3yyeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUMMUCS, IUIAHUPYIOIIMMU TPOAODKEHHE
o0Opa3oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue ¢pusuku (yriayOnaéHHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIETo
oOpazoBanus otBoutcs 340 gacoB: B 10 kiacce — 170 gacoB (5 4acoB B HENEIO),
B 11 kmacce — 170 vacoB (5 4acoB B HEJIEINIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTHUECKUX paboOT SBISIETCS PEKOMEHIOBAaHHBIM, YUMTEIb JEJaeT BBIOOp
npoBeleHHs] J1adOpaToOpHbIX pPabOT U OMBITOB C YYETOM HHIWBUYaTbHBIX
O0COOCHHOCTEHN 00yJaroNuXcsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTanbHas Hayka o mpupojie. Hayunslif MeToa mo3HaHus u
METO/IbI UCCIEIOBAaHUS (PU3NUCCKUX SBIICHUI.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHWs Npuposl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIEC CUCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUYHBIN
3apsan). ['unore3a. ®u3nyeckuii 3aKOH, rpaHULbl €ro NpuMeHUMocTU. Du3nueckas
TEOPUSL.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepeHne cwibl TOKAa W HANpsDKEHUS B LENMHM I[OCTOSHHOTO TOKA IpU
MOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bu3nyeCKUX BEMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUKCHMS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCThH) H
YCKOPEHHE MAaTEepUabHOW TOYKH, UX MPOEKIUU HAa OCU CUCTEMBl KOOPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUs. J[BrmKeHHe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTHU M
YCKOpPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.

KpuBonuHeitHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH MO
OKPY>KHOCTH. YTJiOBas MU JMHEWHas CKOpocTh. Ilepmoa u yactora oOpaiieHwus.



[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: CIUIOMETD,
JBWKCHHE CHAPSAOB, LEMNHbIC, MIECTEPEHYATBIE UM PEMEHHBIE IEepeaayH,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mogenb cuctemsl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKUX XapPaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccie10BaHus TBUKEHUN.

Nnnroctpanus npenebHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre IBUKEHUMN C UCTIOJIb30BAaHUEM MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue ABMKEeHUS Teia, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpagienue cKopocT npu ABUKEHUH MO OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOW CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUUA, CKOPOCTEM IBHKEHHUSI OJHOTO U TOTO K€
TE€JIa B PA3HBIX CUCTEMAaX OTCUYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKym.

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPEAEICHNUs MTHOBEHHOU
CKOPOCTH.

N3MepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKECHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOIL TabopaTopun).

N3ydenne nABWXKEHUS Tesla, OpPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIIOTE3bl O MPAMON NPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JaJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne IBHKEHHMS Tella MO OKPYKHOCTH C NOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuoa OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HproroHa. MHepumaneHble cuctemsl otcuéra. [IpuHIUMN
otHocuTenbHOCTH ['anuies. HewHepiumanbHble cUCTEMBI OTCUETa (OMpPEACIICHUE,
MIPUMEPHI).

Macca tena. Cuna. IlpuHiun cynepno3uiivu Cuil.

Bropoii 3akoH HbproTOHA 111 MaTepraibHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBHBAJECHTHOCTh TPABUTAIMOHHONW W
VHEPTHON MacCCBI.



Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUS CBOOOIHOTO MaJEHHS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckoil MMUpOTHL. JIBHKeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHsS CKOJIbKEHHS U CUJIa TPEHUSA
nokos. Koaddunment tpenus. Cuna CONMpOTHBICHUS NpPHU JIBUKCHHH Tejia B
KUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: MOAIIMITHUKH,
JB>)KCHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpauyuu.

HabGmronenue qBUKEHUS TNl B MHEPIUAIBHBIX 1 HEMHEPLIUAIBHBIX CUCTEMaXxX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

KaueHuve JByX LMIMHAPOB WM IIAPOB PA3HOM Macchl € OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HENMHEPIUATBHOM CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Telly CHUI €
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLUUAIBLHOM CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOUIUX B PE3YJIbTaTe B3AUMOIECHCTBUS TEI.

M3mepeHne Macc 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NMOABEME U MTAIEHUH.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI TIPU JBMXKEHUHM OpycKa MO HAKIOHHOMN
MJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MaCCHI.

HccnenoBanre 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYXHUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

N3yueHnue NBUKEHHUS CHCTEMBI TeJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
NETKuit OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYHHE YIIIOBOrO KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrkeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C IMEPEMEHHBIM
Kod(puIeHTOM TpEHUSI.

N3yueHue nBMKEHUS TPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE IBUXKCHHE
TBEPAOrO Tena. MOMEHT CWiIbl OTHOCUTENIBHO OCH BpamieHus. [liedo cuibl.
CrnosxxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.



YcnoBust paBHOBECHS TBEPAOIO TENA.

YcToitunBoe, HEyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCH: KPOHILUTEWH,
CTPOUTEINIbHBIA KPaH, peMIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUst paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

HccnenoBanre yCIOBHI pPaBHOBECHS TBEPIAOTO TeENA, HMEIOLIETO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U paCUET CHII YIIPYTOCTH.

N3ydeHnne ycTOWUNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAlb OTIOPBHI.

Tema 4. 3axonbl cOXpaHeHUn 6 MeXaHUKe.

HNmMmysibc MaTepranbHOM TOUKHU, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

HMmyJibC CHIIBI M1 N3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

MoMeHT umnynbca MaTepHAIBHOW TOYKM. lIpencraBieHne o coxXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cunbl Ha MajoM M Ha KOHEYHOM ImepemenieHuu. ['padpuueckoe
npecTaBiIeHUE padOThl CHIIBI.

MoHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATIBHOU TOUKHU.

[loreHuManbHble W HENOTEHUMANbHbIE CuUibl. [loTeHnumanbHas >Heprus.
[ToTeHmanbHas 3Heprust ynpyro neGopMupoBaHHOW Npyx uHbI. [loTeHnmanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM Tmoze. [loTeHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIE€ OJHOPOJIHOTO IIapa (BHYTpH U BHe Imiapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

Cs3pb pabOThl HEMOTEHUHUAIbHBIX CHJI C HM3MEHEHHEM MEXaHU4ECKOU
DHEPIUM CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyiud 17 WICAUIBHOM KUJIKOCTHM KakK CIIEICTBHE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MNHUCTOJET, THUPOCKOI, (PUIrypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

M3Mepenre MOIIHOCTH CHUJIBI.

W3meHeHune 3Hepruu Tella MPU COBEPIIEHUU PaOOTHI.



B3auMHble TpeBpalllcHUs] KMHETUYECKOW W TMOTEHIMAIBHOW SHEPTUM IPU
JICVICTBUM HA TEJIO CUJIBI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenune nmmybca Tejia o TOpPMO3HOMY ITyTH.

N3MepeHre cuibl TITH, CKOPOCTH MOJEIH BJIECKTPOMOOUIST M MOIIHOCTH
CHUJIbI TSATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOICHCTBUH.

N3MepeHre KHHETUYECKOM SHEPTUH TEJIa 10 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTEHIIMAILHON PHEPTUU MPYKUHBI ¢ paOOTON CHUIIBI
TPEHUS.

Omnpenenenre pabOThl CWIBI TPEHHUS TPHU JABMXKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipaasi pu3nka U TepMOJAMHAMUKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYECKOU MeopU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
onbITHOe oOocHOBaHue. [uddysus. bpoyHOBckoe JBIKEeHHE. XapakTep
JBIDKCHUSI W B3aMMOJICHCTBUSL YaCTHI] BellecTBa. Mojiei CTpOEHHsI Ta3oB,
KUIKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE JITHUX
mozened. Macca u  pasMepsl MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctostnHass ABorapo.

TennoBoe paBHOBecwe. TemmepaTypa u crmocoObl e€ usmepenus. Illkana
temneparyp Llenbcusi.

Mogenb HiealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHUIIBI
rasa JIBI)KYTCSl XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHas
temriepatypa (wkaina temneparyp KenbBuna). 3akon JlanbroHa. M3ompouecchl B
UJCabHOM Tra3e C I[OCTOSHHBIM KOJMYECTBOM BewllecTBa. ['paduueckoe
MIPEICTAaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpPaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETUYECKOW SHEpruei MoCcTynaTeIbHOro TEMIOBOTO ABUKEHUS €€ YaCTHIl.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTePUAaJIOB.

Hemoncmpauuu.

Mopenu nBUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO JIBUYKEHUS.

Huddysus xxunkocten.



Mogaens onbita IlITepHa.

[IpuTsKeHUE MOJIEKYIL.

Mopnenu KpucTauIn4ecKUX PemETOK.

Habnronenue u rcciie1oBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

HccnenoBanre mpouecca yCTAHOBJIEHHUS TEIJIOBOTO PABHOBECUS MpHU
TEIJI000MEHE MEXTY TOpSYE U XOJIOAHOU BOJOMA.

N3yueHune H30TEpPMUYECKOTO Mpolecca (PEeKOMEHIOBAHO HCIOJIb30BaHHE
1udpoBoii 1adopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbl.

Tepmoaunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM JJid
TEPMOJMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEJHUE 3HAYEHUS BEJIMYWH, OMHCHIBAIOIIMX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamuku. (CaMONpoH3BOJIbHAS — pejlaKcarus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopnens wuIeanpbHOTO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHne MenpaeneeBa—KianeiipoHa U BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHUEHTpAlUs YacTHll, BBICOKHE
TeMnepaTrypbl. BeipaxxeHue 1yisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO MJEAIbHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

DnemeHTapHas pabota B TepMoArHaAMuUKe. Beraucinenne paboTsl mo rpaduky
npouecca Ha pV-auarpamme.

Tennonepegaya  Kak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenno€éMkocTh Tena. YaelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BEUIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIIoTa CropaHus
TormBa. Pacuér koiauuecTBa TEIUIOTHI mpu  Temonepenadye. I[lonstue o0
aanabaTHOM IIpoIiecce.

[lepBbiii 3ak0H TepMOAMHAMUKHU. BHyTpeHHsis »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX MPOLIECCOB: YEPE3
3aJlaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eJMHCTBEHHAas aguadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEPMOAMHAMHUKHA I  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tella K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.



[Tpuniuns! aecTBus TeroBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTesneil. TemnoBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: XOJIOIUIIbHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpAaTOPHBIA JABUTATENN, MapoBas TypOWHA,
MOJYYCHHUE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJ0B C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alMs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nyuiHoe orauBo.

CpaBHeHUE yAEIbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnabaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHou TENI0EMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanne aqnadbaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KAUTICHUS KUTKOCTEH.

Tema 3. Azpecammnivie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcalusa. McmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUI.

HacblllileHHbIE W HEHAacChIllEHHblE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH M JAaBJICHUS HACBIIIEHHOTO Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh
0T 00BbEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAsS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. I[lmaBneHne W Kpuctaiuzauus. YJellbHasg TEIJIOTa ILJIABJICHUS.
CyOnumariusi.

Hedbopmaruu TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedhopmariuii.

TemnoBoe pacmmpeHne XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacimpenrue. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYHNHA
TEIUIOBOTO paclIMpEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEII0OBOTO OajaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(PuIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.



TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpayuu.

TemnnoBoe pacmmpeHue.

CBoiicTBa HACBHIIIEHHBIX NTAPOB.

Kunenwne. Kunenne npy noHnKEHHOM J1aBIICHUH.

W3mepeHne cuitbl HOBEPXHOCTHOTO HATSKECHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie BiIeHUS.

Mopenu HEHbBFOTOHOBCKOM KHUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccenenoBanye HarpeBaHus U IJIaBICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Habmronenne manbix aedopmariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIb/A.

N3ydeHnne CBOMCTB HACBIIICHHBIX ITAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEILECHUH.

N3mepenne kodduirenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

WccnenoBanre 3aBUCMMOCTH  Jedopmarnuu  pe3uHOBOro obpasma OT
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. DaekTpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

ONeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHM, MUANIEKTPUKH U MHOJYNPOBOJHUKH.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIICKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

OnekTpuueckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKHUE 3aPSIbI.

Hampsox€aaocTh  anekTpuueckoro  moyig.  [IpoGueiid  3apsan.  Jlunum
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIMAaNBHOCTD 3JEKTPOCTATUYECKOIO MOJIsI. Pa3sHOCTh MOTEHUMAIIOB H
HanpspbkeHue. [loTeHiuanbHas SHEprus 3apsifa B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN AIEKTPOCTATUYECKOTO NoJiA. CBsA3b HANPSKEHHOCTH TOJS U Pa3HOCTU
NOTEHIMAJIIOB ISl DJIEKTPOCTATUYECKOTO 1Mol (Kak OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[TpuHIMIT CyNEPHO3UIIUN STIEKTPUUECKUX TTOJIEH.



[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTO Mo 00béMy miapa. [losme paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JHHUI HANpsKEHHOCTH O3THUX MOJEH H
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JnsnexTpuku B DIEKTPOCTATUYECKOM  TIOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTH BEIIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE cCoeTMHEHUE KOHIeHCAaTOPOB. [locmenoBarenbHOe COEqUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrKeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM I10JIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DBJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TTOJIE IBYX 3aPSIKEHHBIX IUIACTHUH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OneHka cui1 B3auMOJENCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaieHus SHEPTUH 3apsHKEHHOTO0 KOHIEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

Hccenenosanue paspsiga KOHAECHCATOPA Yepe3 PE3UCTOP.

Tema 2. IlocmoanHbwlil 31eKmMpuyecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcioBusL CylmeCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHUKH
toka. Hanpsiokenue U u OJ1C E.

3akod OMa U1 y4acTKa LEMu.



DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJTHOPOJHOrO MPOBOJHMKA OT €ro JUIMHbI W IUIOMIAJHA MOMEPEYHOrO CEYEHHUS.
VY nenbHOE CONpPOTUBIIEHUE BELIECTBA.

[TocnenoBarenpHOE, MapaIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuért pa3BeTBnEHHBIX dnekTprueckux menei. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHU4ecKue yCTpPOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3MepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe namepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coenHeHus UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTHM CWJIbI TOKAa OT HaNpsDKEHHS] [JIs  JIaMIIb
HaKaJIMBaHUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd J/[C raarbBaHMYECKOro 3JIEMEHTa OT BPEMEHHU
IIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu ¢ pazuunvix cpeoax.



DJIEKTpUYECKasi MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBICHUS METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DneKTpuUecKuil TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHast MPOBOIUMOCTh
noJIynipoBogHUKOB. CBoMCTBa p—N-iepexoa. [1omympoBoIHUKOBBIEC TTPHUOOPHI.

DNEKTPUYECKUN TOK B JJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAsT JUCCOIUAIIUS.
OnekTponus. 3akonsl apajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSATENBHOTO pa3psiaa. Monuus. [lnazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (OTOAUOM, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[1poBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJYIIPOBOHUKOB.

OHOCTOPOHHSISI IPOBOIUMOCTH JAHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HabGmronenne amexTpoiusa.

N3mepeHnune 3apsiia OJJHOBAJIEGHTHOTO UOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJICHUSI  TEPMOpPE3UCTOpA  OT
TeMIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOA.

Pu3nvecKuil NPaAKTHKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYMH.
O1nieHKa rpaHull MOTPEITHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEIJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIICPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

WUzyuyenne kypca ¢usuku yrinyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOrpauu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHOZ0
nO3HaHUA: SBICHUE, HAay4YHBIM ¢akT, rumnore3a, (unyeckas BeJIWYHWHA, 3aKOH,



Teopus, HaOJIOJeHUE, HKCHEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuH. JluneitHas ¢yHKIuS,
napaboia, runep0Ooa, ux rpaQuKy U CBOWCTBA. TpuUroHoMeTpuyeckne QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TETIOOOMEH JKMBBIX OPraHW3MOB, TEIUIOBOE 3arpsi3HEHHE OKpY’KaIoUlel Cpejbl,
yTUaM3alus OHOOPraHWYEeCKOrO TOIUIMBA JJs  BBIPAOOTKH «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KaMJUISIPHBIC SIBJICHUS B IPUPO/IE,
HIIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumuna: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIydYeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KHUIKHE KPUCTAIIIBI, DIIEKTPUICCKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTb BO3/IyXa, BETPhl, 6ApOMETp, TEPMOMETP.

Texnonozusa: npeodpa3zoBaHue JBUKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JApYyTrue), JABUTaTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHallOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHble JIaMIIbl, TOJIyIPOBOIHUKOBBIE PUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEW. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJTYJib. JIBUXKEHUE 3apsSAKEHHON YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruautHoe nosne B BemectBe. DeppoOMarHeTuky, napa- U THaMarHeTHKH.

TexHu4eckre yCTpPOMCTBA M TEXHOJOTHMYECKUE IMPOLECChl: MPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.



KaptiHa  nOuHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO MTPOBOHUKA
Y 3aMKHYTOT'O KOJBLEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

HabGnronenue nBmKeHHs My4yka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanre MarHUTHOTO OIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanrie CBOMCTB peppOMArHeTHUKOB.

HccnenoBanne AeCTBUA NOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHON
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMAarHWTHOW uWHaykuuu Papajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LIENM IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUN.

DHEeprus MarHuTHOTO TOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOWCTBA W TEXHOJOTMYECKUE MPOUECChl: MHAYKIIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MATHUTHOM MOJIE
3eMJIH.

Jemoncmpayuu.

HaOmronenue siBfieHus 3JeKTPOMArHUTHOM MHIYKITUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKUIMH OT CKOPOCTH HU3MEHEHUS
MarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B alIOMUHUEBOM (METHOMN) TpyoOe.

SIBieHMEe CaMOMHTYKIIMH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMKM OT CKOPOCTHM U3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHON MHIYKIIWH.

Onpenenenne MHAYKIUA BUXPEBOTO MATHUTHOTO MOJISI.



HccnenoBaHue sIBICHUS CAMOUHTYKITHH.
COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebatenbhas cuctema. CBOOOAHBIE KOJICOAHUS.

["apMonunyeckue koneOaHus. Knnematnueckoe M JTMHAMHYECKOE ONUCAHUE.
DHepreTHuecKoe ONMUCAaHUE (3aKOH COXPaHEHUsS MEXaHUYeCcKoil 3Hepruu). BeiBoa
JMHAMUAYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUS.

Amvmntyaa U ¢asza kojebaHuil. CBA3b aMIUIMTYbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u yacrota konebanwil. Ilepron Manmsix CBOOOJHBIX KOJEOAHMIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CcBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kKojaedanusax. BeinyxaeHHbIe Kojiebanus. Pe3oHaHc.
Pe3sonancHass kpuBas. BimsgHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCcTpoMcTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABUKCHUS.

HabGmronenne He3aBUCUMOCTH TIEpUOJa MAJIbIX KOJIeOaHWi rpy3a Ha HUTU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanne koyie0aHUMM Tpy3a Ha MAaCCHUBHOM TMpPYKUHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU MIPHU KOJIeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIM.

HaOGmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne mnepuona CBOOOIHBIX KOJICOAHUM HUTSAHOTO W MPYKUHHOTO
MasiITHUKOB.

N3yuenune 3aKOHOB JBIKEHUS TeJa B X0JIe KoieOaHM Ha yIIPyTroM MOjBece.

N3ydeHne NBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B IPYKMHHOM MAasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IBI 3aTYXAOMIUX KOJICOAHUH.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUIA.

Tema 2. InekmpomacHumubsle KO1eOAHUA.

Konebarenbupiii kKOHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJIeOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®Popmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CUJIBI TOKA B K0JIEOATEIbBHOM KOHTYpE.



3aKOH COXpaHEHMs SHEPTUU B MJI€aTTbHOM KOJIE0ATEIIbHOM KOHTYDE.

3aryxaromue 3JIEKTPOMAarHUTHbIE KOJIeOaHUs. BbIHyX/I€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHBI TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYJHOE W
JEHCTBYIONIEE 3HAUYECHHWE CHJIBI TOKA W HANpsOHKEHHUS MpH pa3indHoi (opme
3aBUCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.

CHHycOMJAIbHBIA TEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NIM CHHYCOHJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHC HanpsikeHUN.

WneanpHplii  Tpanchopmarop. IlpousBonacTBo, mepegadya MU MOTpeblIeHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTMYECKUE PHUCKM IIpH IPOU3BOACTBE 3JeKTpodHepruu. KymbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU IJIEKTpONEpeaay.

Jlemoncmpayuu.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOaHU.

['eHepaTOp HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbIHy>KIeHHbIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENH IEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO ¥ PUHIIMI ACUCTBUS TpaHChopMaTopa.

Mopens TMHUYN DIEKTPONEPENAUH.

Yuenuueckuit saxkcnepumenm, navopamopnuie padomul, nPAKMUKYM.

N3yuenne tpanchopmaropa.

HccnenoBanne MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIBbHO COCIWHEHHBIE
KOHJICHCATOP, KATYILIKY U PE3UCTOP.

Habmroienue 31eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsle u
IPOJOJIbHBIE BOJHBL. llepron, CKOpOCTh pPACHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)KeHHe, MperoMieHHe, HUHTephepeHuus U
nudpaxims.

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

[ITymOBOE 3arpsI3HEHUE OKPYKAOLIEN CPELBI.



DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opreHTanys BEKTOPOB B 3JIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
NOJISIpU3aIHsl, HHTepPEPEeHIUs U Au(paKius.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [I[prMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEBI.

TexHuyecknue yCTpOWCTBa M IPAKTUYECKOE IMPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieusp,
yJIbTPa3BYKOBas IMATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpazoBaHue U pacpOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

Koneobiomeecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUN.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue narepdepeHunu u auppakiuy MEXaHUIECKHUX BOJIH.

AKyCTUYECKUMN PE30HAHC.

CBoiiCcTBa yabTpa3ByKa U €ro NpUMEHEHNE.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHU.

HccnenoBanre  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpa)K€HUeE,
pesioMJICHUE, MOJspu3alus, JudpaKius, uHTephepeHITHs.

Oo6nHapyxeHue nHPaKPacCHOTO U YIbTPAPHOIETOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOMMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
iockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npesoMieHus. OTHOCUTENbHBIN NOKa3aTelpb npeaoMiieHns. [IocTosHCTBO 4acTOThI
CBE€Ta M COOTHOULIEHWE JJIMH BOJH NPU IEPEX0J€e MOHOXPOMATHUYECKOIO CBETA
4yepe3 IpaHulLly pas3ziesia AByX ONTHYECKUX CPE.

Xon nmydeit B mpusme. [ucnepcusi cBera. CloxkHBI cOCTaB 0€JI0ro CBETa.
IBer.

[TomHOe BHYTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO0 BHYTPEHHETO
OTpPaKECHMUS.

ColOuparomue U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3bL. 3aBUCUMOCTH (POKYCHOIO



paccTosiHus TOHKOM cepruyeckod JIMH3BI OT €€ T€OMETPUU M OTHOCUTEIHHOIO
MOKa3aTelis MPEIOMIICHUS.

@opMyJiia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xop nyda, NpOLIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJOM K €€ TJaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3o00pakeHWd TOYKM M OTpe3Ka MpPSAMON B
coOMparoIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npubopsl. Paspemaromas crmocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurepdepeninuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B UHTEP(PEPEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpuMmepsl KinaccHyecKux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[JIABHBIX ~MAKCUMyMOB TP  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanne NpeaoMIIEHHs CBETA.

Habnrogenue nogHOro BHyTPEHHETO OTpakeHusl. Mojieib CBETOBO/IA.

HccnenoBaHue XO0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONAPALIEIBbHYIO
IUTACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHinm crera.

HabGnronenue BETOB TOHKHUX IJIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenue nuppakinOHHON pEETKY.

HaGmonenne nudpakiimiOHHOTO CIIEKTpA.

HabGmronenne nucnepcuu cBera.

Habmronenue nosisipyuzanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YUYEHHS] MEXAaHUYECKUX HaIIPSIKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuKym.

W3mepeHne rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pPAacCTOSHUSI OT BeliecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[TonyuyeHnue n300paxxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[TomyuyeHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.



KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6mronenune nudpaxium, nHTepd)EpEHITNN 1 TTOJIPU3AINH CBETA.

N3ydeHune nossipuzanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yuenne naTEpPEPEHITNN JIA3ePHOTO U3ITyUYCHHSI Ha IBYX IIEIISX.

Habmronenue nucnepcun.

Habmronenue u uccienoBanue audppakiimoOHHOTO CIEKTpA.

N3mMepenue I1MHbI CBETOBOW BOJIHBI.

[ToydyeHue crekTpa U3IMy4YEHHUS] CBETOAMO/IAa MPU MOMOIIN AUPPAKIMOHHOM
PEIIETKMU.

Paznen 6. OCHOBBI CIeUAIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHunBl  IPUMEHUMOCTH  KJIacCM4yeckoM  MexaHukd.  [locrymartsl
CHEUaTbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHia.
YcnoBue npruMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHH U COKPAIIECHUE JUIMHBI.

OHEPrUsl U UMITYJIbC PEJISITUBUCTCKON YaCTHULIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKOW YaCTULIBI. DHEPTUs
ITOKOS.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSyKEHHBIX YaCTHULL.

Y4eHnueckuil SKCIEPUMEHT, JIaOopaTOpHbIE PA0OTHI, IPAKTUKYM.

OmnpeneneHne UMIyJIbca M OSHEPTrUM  PENATUBUCTCKUX dYacTull (IO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TeIIOBOE M3JIyuYeHHE (M3JIydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMeuieHus Buna. I'unoresa [1nanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dotorddext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢oTodddexra. YpaBHeHUE
Oiutamreitna s potodddexra. «KpacHas rpanuiiay gortodrddekra.

JlaBnenre cBera (B YAaCTHOCTH, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIOTHO OTpaXkawlryr moBepxHOcTh). Ombiter I1. H.
JleGenena.

BousiHoBBIE cBOMCTBA yacTull. Bosnsl ne bpouns. lnuna BonHb! e bpoiiis u
pasMepbl 00JacTH JIOKAIW3AaIuu JABWXKYyIIeWcs dactuibl.  KopmyckymspHo-
BOJTHOBOU Jyanu3Mm. [udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crnemnduka usmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuyecKkrue yCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (OTONATUYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/I.



Hemoncmpauyuu.

®o1o3(h(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOIPdEKTA.

HNccnenoBanne  3aBUCHMOCTHM  CONPOTUBJIICHUS  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceroauo.

Conneunas Oatapes.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrostHHoi [Inanka Ha ocHOBeE uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUS.

Tema 2. @u3zuxka amoma.

OneITEl MO HCCIEIOBAHUIO CTpO€HUs aroMa. I[lnmaHerapHas Monenb aroMa
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u noriomieHre pOTOHOB MPHU MEPEXO0/Ie aToMa
C OJTHOTO YPOBHS dHEPIUU HA APYTOM.

Buapl ciektpoB. ClIEKTp ypOBHEN YJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE H3JIy4eHHe cBeTa. Jlasep.

TexHHYeCKHe YCTPOMCTBA M TEXHOJOTUYECKUE IMPOLECCHI: CIEKTPATbHBIN
aHau3 (CIEeKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabOmronenne MMHEHYATBIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

Habnrogenue TMHeHyaToro cCnekTpa.

HccnenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocrosiHHoi Pundepra.

Tema 3. Qu3zuka amomHo20 A0pa u 31eEMEHMAPHBLIX YACMUY,.

Hyxkionnast monens snapa [eiizenOepra—MBanenko. 3apsa supa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaj. DJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3imydeHue.

3aKkOH paJANMOAKTUBHOTO pacnaga. PaguoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO HM3Ty4YCHHs. BiusHUEe paMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrectBeHHbIi QoH n3mydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B simpe. Snepubie cuibl. JlepexT maccer sapa.

Anepubie peaknuu. [enenue u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl PA3BUTHUA
SAIEPHOUN YHEPIETUKMU.

MeTtonpbl perucTpaluy U UCCIEAO0BAHUS 3JIEMEHTAPHBIX YaCTHII.



dyHaamMeHTalbHbIE B3aUMOAECUCTBHS. bapuOHBI, ME30HBI M JIENTOHBI.
[IpencraBnenne o CrannapTHoi Mozenu. KBapK-TJIFOOHHAs MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnnncTBO pu3nyeckoii KapTHHBI MUDA.

TexHu4yeckue yCTpoicTBa U TEXHOJIOTHUECKHUE TPOIECCHI: TO3UMETP, Kamepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.

Otansl pa3BuTHUs acTpoHOMuUU. [IpuKknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMuu. IIprMEeHUMOCTh 3aKOHOB (U3UKK IS OOBSCHEHUS TPUPOJIbI
KOCMHYECKHUX 00BEKTOB.

Metonbl acTpOHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAAUOTEIIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bupa 3Bé3nHoro Heba. Co3Be3qusi, spKU€ 3BE3NBI, IUIAHETHI, UX BUAUMOE
JIBUKCHHUE.

CoJsiHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. MicTouHuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CreKTpaabHbIN KjIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I0OCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOeHHE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. YEpHbIE NBIPHI B SApPAX
rajaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0ieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

Hab6mronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIOKECHUHN ISl OIPEICIICHHS TTOJI0KCHHUS HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro moJylmiapusi U sIpKue
3BE3ILI.

HaGmonenuss B Teneckon JIyHBl, TIaHeT, TYMaHHOCTEH M 3BE3IHBIX
CKOIUICHUH.

Pu3nvecKuil NPaAKTHKYM.



Crioco0bl n3MepeHus: PU3NYECKUX BEIUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (DPU3UUECKUX BEIUYHH.
O1ieHKa rpaHuI] TOTPEUTHOCTEN.

[IpoBeneHNE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUUA  3aBUCHMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMOTE3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

O6001maomee NOBTOPEHUE.

O0o001IeHne U cucTeMaTH3alus COIep KaHUsl pa3iesoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEPMOJUHAMUKA», «DIEKTpoauHaAMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
¢duznka», «IeMEHThl aCTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
M aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KAPTHHE MHUPA, 3HAUECHUE ONMMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHYECKON  (PyHKIIMA
(bu3nueckoil Teopuu, poiib GU3HNIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHIMA
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBJISIETCS C YUETOM COJIEP>KATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmnvie noHAmMUA, C6A3AHHbBIE C UYUECHUEM MEMOO0E HAYUHO20
no3HanuA: SIBICHUE, HAy4YHbIH (akT, rumoresa, (pusMUeckas BEIUUYMHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOpHsl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpUYECKHE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTAapHBIX (QyHKUMUA. [Ipu3Haku mNomOOHSI TPEYroJIbHUKOB,
ompeiesIeHUE UIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

Buonozua: >nexktpuueckue SBJICHHUS B KUBOM NpUpoje, KoseOaTelbHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  cpensl,
yIbTPa3ByKOBas JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBJICHUS B JKUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJu3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.



Texnonocusn: TPUMEHEHHE TIOCTOSHHBIX MAarHWTOB, JJEKTPOMAarHUTOB,
ANEKTpOJABUTATENb AKOOH, reHepaToOp MEPEMEHHOI0 TOKAa, MHAYKIUOHHAS IEYb,
JMHUY 3JIEKTpONepeay, 3JI€KTPOJIBUraTelb, pajap, paIuonpuEMHHUK, TEJIEBU30D,
anTenHa, tenepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTHUKAa B TEXHUKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CITyTHUKOBBIE
NPUEMHUKH, I€pHAs SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHET'O OBLIEIO
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHS Yy4yeOHoro mnpeamera «Dusuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OTbITA W OTBITA JAESITEILHOCTU B IMPOIIECCE pPeaM3allid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:
rpa’/JaaHCKOr0 BOCIIUTAHMSA:

e Cc(hHOPMUPOBAHHOCTh TIPAXKIAHCKOW  MO3HMIMH  OOYy4Yarollerocss  Kak

aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

® [PUHSATHE TPAJAUIMOHHBIX OOIICYETIOBEYECKUX T'YMAHUCTHUYECKUX H

JEMOKPATHYECKUX LIECHHOCTEH;
® TOTOBHOCTbH BECTH COBMECTHYIO JAESATEIBHOCTh B MHTEPECAX T'PAKITAHCKOTO
oOlIecTBa, Yy4yacTBOBaTb B CaMOYIpaBIE€HUHM B 00pa30oBaTEIbHOU
OpraHu3aluy;
e yMEHUE B3aUMOJEHUCTBOBaTH C  COIMAJIbHBIMA  HHCTHUTYTaMHU B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHHUEM;
® TOTOBHOCTb K T'yMaHUTapPHON U BOJIOHTEPCKOM EATEIBHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
e cpopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;
® [[EHHOCTHOE€ OTHOUIEHHE K TOCYJapCTBEHHBbIM CHUMBOJAM, JOCTHUKEHUSAM
POCCHUHCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
¢ chOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MOBEICHUS;
® CIOCOOHOCThH OIIEHMBATh CUTYalUMI0 U MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
YHCIIE B IEATEILHOCTH YUEHOTO;
® 0CO3HaHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOWYUBOTO OyayIIETO.
ICTETHYECKOI0 BOCIIUTAHMA:
® DOCTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYAsd JCTETHKY HAyYHOIrO
TBOPYECTBA, MPUCYIIETO PUZNIECKON HAyKe.
TPYAOBOI'0 BOCTIMTAHUS:
® UHTEpEC K pa3iudHbIM chepaM MpoPecCHOHATBHON AESITeNbHOCTH, B TOM
YuCl€ CBSI3aHHBIM C (QU3UKOM © TEXHUKOH, YMEHHE COBepLIaTh
OCO3HAHHBIN BBIOOP OyAyIiiel mpodeccun U peaqn30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TIJIaHbI,



TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CamMOOOpa30BaHUIO B
o0acTv (PM3MKHU HA MPOTSHKEHUHU BCCH JKU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE II0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPY’KAIOLIECH Cpele Ha
OCHOBE 3HaHUS LEJEN yCTOMYUBOrO pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHre OmbITa AEATEIBHOCTH SKOJIOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE.

HEHHOCTU HAYYHOTI'O MO3HAHU:

c(hOpMHPOBAHHOCTL MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B TIPOIIECCE
U3YUCHUS] (PU3BUKK OCYHIECTBISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (PopMyJIHpOBaTH U aKTyaJIH3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh MEeNU JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
JOCTYOKCHHSI,

BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaIU3a UMEIOIIUXCS
MaTepHaTbHBIX U HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH, OIIEHWBATh COOTBETCTBHE
pPE3yIbTATOB MEJISAM, OIICHUBATH PUCKHU MOCIICICTBUNA NEATESILHOCTH,
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBnlie uccienoBarejbcKue 1eCTBUSA.

BJIaJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMU U METOJaMU
bu3nYecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-MCCIIEIOBATEIILCKON | MIPOEKTHOMN
JEATCIIBHOCTH B 00JIACTH (PU3HKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TIOMCKY METOJOB peIIeHus 3a1ad  (PU3UYECKOro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJO0B MTO3HAHUS;

BJIQJIETh BUJAMHU JACSATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEpIIpeTaluy, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX



CUTYyallUsiX, B TOM 4YHCJE NMPH CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBATh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelleHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peleHus;

aHAJTM3UPOBATh IMOJMYyYEHHBIE B XOJE pEIIeHHUs 3aJauyd pPe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYIHMPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTHYECKYyIO 00JacTb
KU3HEICSATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOIYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ nndopmanueii:

BJIAJETh HABBIKAMH MOJYYEHUS HHPOPMALMHU (PU3HUECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IOHUCK,
aHaJlIW3, CUCTEMATHU3ALUI0 M WHTEPOPETALMI0 HHPOPMALUKM Pa3TUUHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3NIMUYHBIX (popMmaTax c
y4€TOM Ha3HaueHus HUHGOpMalMM M UEJNEeBOM ayAUTOpUH, BbIOMpas
ONTUMAaJIbHYIO (POPMY HPECTABICHUS U BU3YATU3ALUH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

OCYUIECTBJIATh OOIlEHHEe Ha Ypokax (U3UKM U BO BHEYPOUHOMU
NEesTEIbHOCTH;

pacno3HaBaTh MNPEANOCHUIKM KOH(QIUKTHBIX CUTyallud M CMAr4aTh
KOH(DJIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM
WHIUBUYaJIbHON paOOThI;



BBIOMPATh TEMATUKY M METOJIBl COBMECTHBIX NEHUCTBHMA C YUETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0r0 YJieHA KOJIJIEKTUBA;

NPUHAMATh 1EIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBaTH U
KOODAUHUPOBATh JEUCTBUS IO €€ JOCTHXKEHHUIO: COCTaBJIATh ILJIAH
NENUCTBUMN, paclpeieisiTh POJIM C YUETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM padOThI;

OLICHUMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOr0 y4aCTHUKA KOMaH/bl B
001t pe3ysabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaratb HOBBIE MPOEKTHI, OIICHUBATh HJIEUM C TO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLECTBJISITh IMO3UTHBHOE CTPATETMUYECKOE IOBEICHHE B PA3TUYHBIX
CUTyallMsiX,  MPOSIBISTH  TBOPUECTBO W BOOOpakeHue,  OBIThH
WHULIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO  OCYIIECTBIIATh ITO3HABATEJIBHYIO  JESTENbHOCTh B
o0nacTu (U3MKK W aCTPOHOMHM, BBISABJIATH NPOOJEMBI, CTaBUTh U
(dopMyIIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KaYECTBEHHBIX
3a/1a4, TUIaH BBIIOJIHEHMS MPAKTUYECKOH paboThl ¢ yUYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclvpsiTh paMKM  y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00J1acTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, 3MOIMOHAJbHbIA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallWsIM, BHOCUTh KOPPEKTUBHI B JIEATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIAJICTh HABBIKAMM [IO03HABATEIBHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JIEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHMU;

UCIIOJIB30BaTh TPUEMBI pediekcuu IJis OICHKW CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHWBATh PUCKA U CBOEBPEMEHHO NPUHUMATh PELICHUS IO UX
CHUKEHHUIO;



® [PUHUMATh MOTHBBI W APTYMEHTHl NPYTUX TPHU aHAIU3E PE3yIhTaTOB
NEeSATEeTbHOCTH;
® TpPUHUMATH CeOsl, MOHMMAsi CBOM HETOCTATKU M IOCTOMHCTBA,;
® TPUHMMATh MOTHUBBI M ApPTyMEHTHl JPYTHUX MpPH aHAIM3€ PE3yJIbTaTOB
NeSTEIIEHOCTH;
® TIpU3HABATh CBOE MPABO U MIPABO JPYTUX HA OMIHOKH.
B mpomecce mocTkeHUS JUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEI I10
buzuKe I ypOBHA CpeaHero oOmero oOpa3oBaHHWsS Yy OOy4YarOIUXCs

COBEPILIEHCTBYETCS IMOIMOHATBHBIH WHTEJUICKT, TIPEIIOIararoIIu i
c(OpPMUPOBAHHOCTD:
® CaMOCO3HaHUs,  BKIIOYAIONIETO  CHOCOOHOCTh  MOHMMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHANIbHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOpETYJIMPOBAHUSA, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTH adamTHPOBATHCS K
OMOIMOHAJIEHBIM HW3MEHEHUSIM W TIPOSBIISATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

® BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTUKEHUIO LIETTU
U yCrexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

® OMIIATWUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TMOHHUMATh AMOIMOHAILHOEC
COCTOSIHUE JpPYTHX, YYWUTHIBATH €r0 TIPH OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

® COIMATbHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTH  BBICTPAWBATh
OTHOUIEHUSI C JAPYTMMH JIOJbMU, 3a00TUTHCS, TPOSBISTH WHTEPEC U
paspemiath KOH(MIUKTHI.

K xoniy oOyuenuss B 10 knacce mpenMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00yHaIOLIUXCSI YMEHUM:
® [OHMMaTh pPOJb (U3UKHU B DKOHOMHUYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMAJIbHOW M JATHYECKON cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHON HAay4YHOU KapTHHE MHUPA,
3HAUEHHUE OIMUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTCIBHOW W
MPOTHOCTHYECKOW  (PYHKIuH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DPU3HUECKON TEOpUH B
dbopMHUpOBaHUY TTPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;
® pa3nuyaTh YCJIOBUS TNPUMEHMMOCTH Mojened (U3HYEeCKUX Tel H
MpOLIECCOB (SIBJICHMI): WHEpIMaIbHAs CcHCTeMa OTCYETa, aOCOIIOTHO
TBEPJIOE TeEJl0, MaTepuajibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTH



U TBEPAOrO (KPUCTAITMYECKOTO) Tea, UIeadbHbIi ra3, TOUeYHBIN 3apsij,
OJIHOPOJIHOE JJICKTPUUYECKOE TOJIE;

paznuyaTth ycCioBHUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUICCKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBACHATH MEXAaHUYECKHE TIPOLECCHl U  SIBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJTbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amunes Uit CKOPOCTH W IepeMelieHus,
3akOoHbl HproOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHHSI UMITYJIbCAa U MEXaHUYECKOUN
DHEPTUHU, CBsI3b PadOTHI CHJIBI C M3MCHCHHEM MEXaHMYECKOW SHEpruH,
YCJIOBUSI paBHOBECHUs] TBEPJAOro Tejia), NPU OSTOM HCIOJIB30BAThH
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHSI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbCa U
MEXaHUYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIIECCHI U SBJICHUS, UCTIONIB3YS
ocHoBHble TmoOJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEpPMOJMHAMHUKU (CBA3b JIABJCHUA HJCATBLHOIO Ta3a CcoO CpeaHei
KMHETUYECKOW SHEPrUEed TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
SHEPrUeN TEMJIOBOIO JIBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS HACATbHOIO
raza ¢ KOHLEHTpalUMEe MOJEKYJl M €ro TeMIepaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs! PHEPTUU B TEIUIOBBIX MPOIECCaxX), MPU 3TOM HCHOIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KnaneiipoHna;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUYECKUE SBJICHUS, WCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa, 3aKOH KyioHa, MOTCHIIUAIBHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, MPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEH, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyloHa, a
TAKXK€ TMPAKTUYECKH BAXKHBIC COOTHOIICHUS: 3aKOHbI OMa i yyacTka
Henyu U JUId 3aMKHYTOM JJIEKTPUYECKOW Lienu, 3akoH JDxoyisa—Jlenua,
npasuia Kupxroda, 3akonsl @apajes A 31€KTPoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBJICHUS, WCIOIB3YsS BEITUYUHBI:
MEpEMELICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIbI, [aBJI€HUE, NOTCHIUANbHAsI DSHEPrus, KHUHETHYECKas
DHEPTUs, MEXaHWYEeCKas SHEPrusi, padoTa CUIIbI, IEHTPOCTPEMUTEITHLHOE
YCKOpE€HHUE, Cujia TSKECTH, CHila YOPYTrOCTH, CUJa TPEHHS, MOIIHOCTb,
DHEPrusl B3aUMOJACUCTBUS Tena ¢ 3eMiIEd BOMM3U €€ TMOBEPXHOCTH,
HEprus ynpyroi gedopmainuu MOpyKUHbL, KOJIMYECTBO TEIUIOTHI,



abCoJI0THAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPTUsS WACATLHOTO OJHOATOMHOTO Trasa, pabdoTa HACAIBHOTO Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOro TENiaoBOro
JIBUTATEJIS; AIEKTPUUYECKOE T0JIe, HAIPSAKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HaNpsLKEHHOCTh  TOJISI TOYEUYHOTO 3apsifa WM 3apsKeHHOro Imapa B
BAKyyM€ M B JUAJCKTPUKE, MOTECHIHAT 3JIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIIMAJNOB, AJEKTPOABIKYIIAs  CUJia, CWiIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHUE Yy4yacTKa IENU C TOCIEJOBATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AINEKTPUUECKOTO OIS
KOHJICHCATOPa;

OOBSCHATHP  OCOOCHHOCTH  TPOTEKaHWA  (PU3WYECKUX  SBIICHUM:
MEXaHMUYECKOE JIBUKEHUE, TEIJIOBOE JIBMXKEHUE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JABUkKeHUE, nu(py3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAIIM3aIsl, HAPaBICHHOCTh
TeIIonepeaayu, JAEKTpU3alns TeJ, SKBUMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO MTPOBOHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
IpYyrol C  HCIOJb30BAaHUEM  IMPSMBIX  HU3MEPEHUI, TpPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DHUKCHPOBATh pE3yJbTaThl MMOJTYYECHHOM
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJAE TpadUKOB C Yy4ETOM
a0OCOJIFOTHBIX MOTPENTHOCTEN U3MEPEHUH, JIeTIaTh BBIBOJBI 110 pe3yJibTaTam
UCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpEHUs] (U3UYECKUX BEIUYUH, TMPU STOM
BBHIOMpaTh ONTUMAJbHBIA METOJ HU3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJAUTH ONBITHI IO MPOBEPKE MPEMAJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATHM3UPOBATh
MOJYYEHHbIE PE3YyJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCe€ MPEMJIOKEHHOU
TUIIOTE3BI;

coOJiro1aTh paBuiia OE30MaCHOTO TPy/a MPU MPOBEAECHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa H  y4eOHO-
HCCJIE0BATEIILCKOM W TIPOEKTHOM JIESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEpPUTEbHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelaTth pacyETHBIE 3aJadyd C SBHO 3aJaHHOW W HESBHO 3aJaHHOM
(bu3MYecKoil MOJENbI0: Ha OCHOBAaHWM aHAIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (HU3MUECKON MOJCHHM, OTBeYarolield TpeOOBaHUSIM 3aJlauH,
OpUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJIATHI
bU3MYeCKUX TEOpPUN MPHU HCIOJB30BAHUM MATEMaTHYECKUX METOJIOB
pelieHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHWU UMEIOIINXCS JJAaHHBIX,
aHAJTU3UPOBAaTh PE3yJIbTaThl W KOPPEKTHUPOBATH METOMABI PEIICHUs C
y4ETOM TOJIYYEHHBIX PE3yJIbTaTOB;



e pemarb KavyeCTBEHHbIE 3ajaud, TpeOyrolue NPUMEHEHUs 3HaHUW U3
pa3HbIX pa3leNnoB Kypca (PU3MKH, a TAKKE MHTETpaluy 3HAHUN U3 IPYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPOIl HA N3yUYECHHBIE 3AKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

® JCIOJb30BaTh TEOPETUYECKUE 3HAHUS JUII OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

® [PUBOAWTH MPUMEPHI BKIAJAa POCCHUUCKUX M 3apyOEkKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKHU, B OOBACHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

® aHAJIM3MPOBATh U OLICHUBATH MOCJIEICTBUS OBITOBOM M POU3BOACTBEHHON
JESTEIIbBHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMM IpOoLecCaMu, C
MO3UIMI 3KOJOTHYECKON 0€30IacHOCTH, MPEACTABIECHUI O palliOHAaIbHOM
IIPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKECHMM
HAyKd W TEXHOJOTWMK JUIsl JaJbHEWINEro pPa3BUTHS YEJIOBEYECKOTO
00I11eCTBA;

® [PUMEHATH pa3IMyHbIe COCOObI PaboThl ¢ MHpOpMaLHel (PU3HNIECKOro
COJIEp)KaHUSI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TE€XHOJIOTHI, TIPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJIOTUH ISl TOMCKA, NEepepadOTKU M MPEAbsIBICHUS Y4YeOHOU U
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMy, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4yaeMyr0  HMHQOpMalMi0 M  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(OpMaLUY;

® T[IPOSIBISATH OpraHu3alMOHHbIE U MO03HABATEIbHbIE yMEHUs
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBITIOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIIEI0BATEIbCKUX PAOOT;

e paboTaTh B IpYIIE C HCHOJHEHHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHATIBHO PAacpeAesiTh ACITeIbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHUBATh BKIJIAJ Ka)XJOro U3
Y4aCTHUKOB TPYMIIBI B pELICHHE pacCMaTPUBAEMOM MPOOIIEMBI;

® MIPOSIBJIATH MOTUBALIMIO K Oyayiiel mpodeccuoHaIbHOM NeATeIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.

K xoHmy oOyuenuss B 11 knacce mpenMeTHbIE Pe3yiabTaThl Ha YIIyOJEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YyUAIOIINXCSI YMEHUM:
® [IOHMMaTh pOJb (U3UKH B  OKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M 3TUYECKON cdepax AesSTETHPHOCTH YeJI0BEKa, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpA, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA W  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM PA3BUTUH, 3HAUEHUE OINHUCATEIBHOW, CUCTEMATHU3UPYIOLIEH,



OOBSICHUTEILHON W TPOTHOCTUYECKOW (GyHKIUN (U3UYECKOW TEOpUH —
AIIEKTPOIMHAMUKH, CHEIHATBHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢busuku, ponp (usHUecKor Teopuu B (HOPMUPOBAHUU MPEACTABICHUI O
buznyeckoil kapTuHEe MUpPaA, MECTO (PU3NMUECKON KapTHHBI MUpPA B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUM O MPUPOJIE;
paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE U  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUNA MasiTHUK,
UJCabHBIA TMPYKUHHBIA MasATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeNIeld aToMa, aTOMHOTO Si/jpa U
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycioBHUS (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUICCKUX
3aKOHOB, TTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCTIOJIB30BAHUS YaCTHBIX 3aKOHOB,

aHAIM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHHUS,
UCIIOJIb3YS OCHOBHBIC TIOJIOKEHUS U 3aKOHBI JJIEKTPOAMHAMUKH H
CHEIUAIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUUECKOro  3apsiga, cuina Awmmepa, cwia JlopeHna, 3akoH
AJNEKTPOMArHUTHOM  WHAyKIuu, npaBuwio Jlenma, cB3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUSI  CHJIBI  TOKa,  TOCTyJIaThl  CHEIHAJIbHOM  Teopuu
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIONbL3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHIITEHHA IS
dotordpdexra, mepBpli U BTOpoM mocTynarel bopa, mnpuHIUI
COOTHOIIICHUsI HeompenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MACCOBOTO YMCET U DHEPTUU B SJIEPHBIX PEAKIIMIX, 3aKOH
PaINOAaKTUBHOTO pacmaia);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIOIb3YS BEIWYUHBL:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJIsI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOJABWKYINAS CHJIA, HMHIYKLHS
MarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cWia AMIepa, WHIYKTHBHOCTD,
DIIEKTPOJBIDKYINAs CHJIA CAMOWHAYKIIMH, DHEPTUS MAarHUTHOTO TIOJIS
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMITYJIbC, TOJHAS DJHEPTHS,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus W HUMIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsiJl A7Ipa, SHEPTH CBSI3H SIIPa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PU3WYECKUX  SIBIICHUIA:
AJIEKTPOMATrHUTHAS UHYKIINS, CAMOUHTYKIIUS, PE30HAHC, HHTEP(PEPECHITHS
BOJIH, nudpakuus, [OWUCTEpCcHs, TIOJHOEC BHYTPEHHEE OTpaKCHHE,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
saep, TaMMa-u3nydeHue saep, (U3NYECKHue MPUHIUIMBI CIEKTPaIbHOTO
aHanu3a v paOoThI Jia3epa;



ONpENENATh HAMPABICHUE HHAYKIUA MArHUTHOTO TMOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBI IS aHaiu3a ¢ OOBSICHEHHS  (PU3WYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOIOLUHU 3BE3/] U BeelleHHO;
MPOBOAUTH HCCJIEAOBAaHUE 3aBUCUMOCTEH (DU3MYECKUX BEJIMYHMH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUM, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTEd  W3MEpPEHUi, JenaTh BBIBOJBI IO  pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpEHUs] (U3UYECKUX BEIWYUH, MPU ITOM
BBIOMpaTh ONTUMAJbHBIA METOJ WU3MEPEHUsI, OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOAUTH OMBITHI IO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAITM3UPOBATh
MOJIyYEHHbIE PE3YyJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCe€ MPEMJIOKEHHOU
TUIIOTE3BI;

OMUCHIBATH METO/IbI MOJIyYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
coOJiro1aTh IpaBuiia OE30MaCHOTO TPy/Ja MPU MPOBEAECHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpaKTUKyMa H  y4yeOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIHOJIb30BAHUEM
U3MEPUTEbHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarh pacy€THbIE 3aJaud C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
dbu3nUeckoil MOJEbl0: HAa OCHOBAaHWM aHajiu3a YCJIOBHUS BHIOMpATH
dbusznueckue MoJeau, OTBeYarolue TpeOOBaHUSAM 3a/layd, MPUMEHSTH
bopMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTU M MOCTYJNAThl (DU3UYECKUX TEOPUN
NpU  HUCHOJIb30BAHUM MaTEMaTUYEeCKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PacU€Thl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUSI C YUETOM TOJYYEHHBIX
pe3yJIbTaToB,;

pemath KadeCTBEHHBIC 3a7aud, TpeOyrolue TPUMEHEHUS 3HAHWN U3
pPa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAINHN 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCykXJACHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBIICHUS;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PabOTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;



OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKHU, B OOBACHEHHE MPOIECCOB OKPY’KAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJOTHUH;

aHaJIN3UPOBATh U OLIEHUBATH MOCIIEICTBUS OBITOBOM M POU3BOACTBEHHON
JESATEIIbHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMM IpOLIECCaMU, C
HO3UINI 3KOJOrN4eCKON 0€30IaCHOCTH, MPEACTABICHUIN O palMOHAIbHOM
IPUPOJIONIOIb30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUU
HAyKl M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00IIIECTBA;

NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEPKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHA, TIPU ATOM HCIOIH30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, TEepepadOTKH W TPEAbSIBICHUA Y4eOHOU U
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMU, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B  MpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3INYHbIX COLHMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIbl, PAMOHAIBFHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYMIIbI B pEUICHHE pacCMaTpUBAEMOM MPOOIIEMBbI;

MPOSIBIISITE MOTUBAIUIO K OyayImiei mpohecCHOHaTbHON ASITeTbHOCTH TI0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBII METO/, IIO3HAHMS IIPUPO/IBI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TENa 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Hroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MePeXoIbl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51 | duszndecKuil IPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask MHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckre KoueOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
53 MexaHn4YeCKre U 3JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHo-BOJIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazneny 12
Pa3znen 6. PUSHYECKUM TIPAKTUKYM
6.1 ‘ Du3NYeCKu MPAKTUKYM 16 16
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' JEeSTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydenuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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