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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE CpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIO)KEHHH W TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0OOpa3oBaTEIbHOM
nporpammel, npeacTtaBieHHbIXx B @I'OC COO, a Takke ¢ yuérom deaepanbHOi pabdodeit
nporpaMMbl BocnuTanus W KoHmenuuu mnpenogaBanus ydeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHBIX oOpraHmzanusx Poccuiickoit ®Dexepanuy, peaqu3ylOIIUX OCHOBHBIC
o0pa3oBaTeNbHbIE POTPAMMBI.

[Iporpamma 10 Qu3MKe ompeaenser o0sf3aTeNbHOE NPEAMETHOE COep)KaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO IIOCIIEOBAaTEIFHOCTh M3YyYEHHS TEM M Ppa3JesioB Y4eOHOTO
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKA Y4eOHOTO
mporiecca, BO3PAaCTHBIX OcoOeHHOcTel oOyuwaromuxcs. Ilporpamma mno ¢wusuke mgaér
MPEJICTaBJICHUE O IIETISX, COJACP)KAaHHUH, OOIIEH CTpaTerny OOYyYEHHs, BOCTIHTAHUS W Pa3BUTHUS
oOyuJaroluxcs cpecTBaMu yueoHoro npeaMera «Pusnka» Ha yriyonI€HHOM ypOBHE.

Wzyyenne kypca ¢usuku yriayOnEHHOrO YpOBHS TIO3BOJISIET pealii30BaTh 3aJayul
npodeCCHOHAIBHON OpPHEHTAIMM, HANpaBICHO HA CO3JIaHHE YCJIOBUM JUIS MPOSBICHUS CBOHMX
UHTEJUICKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXABIM  OOYYalomUMCs, KOTOpbIE
HEOOXOIUMBI Ui  TPONOJDKEHUS O00pa3oBaHHWsI B  OpraHM3alusX MpoeCCHOHATHLHOTO
00pa3oBaHMsI 10 PA3IUIHBIM (PU3UKO-TEXHUUECKUM M WH)XEHEPHBIM CHEIIMaTbHOCTSIM.

B mporpamme mno ¢usuke omnpenensoTcs IJIaHUPyeMble Pe3ylbTaThl OCBOCHHS Kypca
¢u3nKM Ha YpOBHE CpemHero oO0mero oOpa3oBaHMS: JIMYHOCTHBIC, MeETalpeIMETHBIC,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HayduHO-MeToH0M0rHuecKoi OCHOBOM A pa3paboTKu
TpeOOBaHUIl K JUYHOCTHBIM, METAMpeIMETHbIM U TMPEAMETHBIM pe3ylibTaTaM O0ydYaroIuxcs,
OCBOMBILIUX NPOrpamMMy Mo (HU3HKe Ha ypOBHE CpeiHero olIiero o0pa3oBaHus Ha yriayOnéHHOM
YPOBHE, SIBJISETCS] CUCTEMHO-/IeITEIbHOCTHBIH MOAXO0/.

[Iporpamma no ¢pu3MKe BKIIOYALT:

IUTAHUpYEeMbIe pe3yJbTaThl OCBOCHHUS Kypca (pu3ukm Ha yriayOlIEHHOM ypOBHE, B TOM
quclie IPeMETHbBIE Pe3yIbTaThl 10 TOAaM 00y4YeHHUS,;

cojepxkaHue yueOHoro npenmera « Pu3nukay 1mo rojgaM 00ydeHusI.

[IporpaMmma mo ¢u3uke HMeeT MPUMEPHBIA XapakTep U MOXKET OBITh HCIHOJIb30BaHA
YUUTETSIMHU (PU3UKU JUIS COCTABIICHUSI CBOMX PA0OUUX MPOTPAMM.

[Iporpamma 1O (QU3MKE HE CKOBBIBA€T TBOPUYECKYI0 WHHUIMATUBY YYHUTEIeH U
NPEJOCTABIIAET BO3MOXHOCTH JUIS peau3allid pa3jIMYHBIX METOJIMYECKUX TOAXOJ0B K
MpenoiaBaHuio (U3NKU Ha YriayOJEHHOM ypOBHE NPHU YCIOBHU COXPAaHEHHS 00s3aTeIbHOM
YacTH CO/ICPIKaHMs Kypca.

dusuka Kak Hayka o Hanbosiee 00IIUX 3aKOHAX MPUPOJIbI, BHICTYIIAsl B KAUeCTBE yueOHOTo
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKJIAJ B CHCTEMY 3HAaHHHA 00 OKPYXKAromeM MHpE.
[xonpHBIA Kypc (U3MKH — CHUCTEMOOOpa3yOUIM I €CTeCTBEHHO-HAYYHBIX YUeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUECKHe 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX
XuMuel, Ouomnoruei, ¢uzndyeckoit reorpadueid u actpoHomuen. Vcnonbp3oBaHHE U aKTHBHOE
NpUMeHeHne (U3UUECKUX 3HAHUM OMpeAenio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOpPTa, OCBOSHHS KOCMOCA, MOJYYEHHs HOBBIX
MaTepHalioB C 3a/JaHHBIMH CBOWCTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydaromerocs, B (HOpMHUPOBaHHE
YMEHUH IPUMEHSATh HAYYHBIH METOJI IO3HAHUS TIPU BHITOJIHEHHH UMH YISOHBIX UCCIIETOBAHHIA.



B ocHOBY Kkypca (U3MKH Ha YpOBHE CpEeJHEro o0Iero oopazoBaHus MOJOKEH Ps UIEH,
KOTOpPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIMITEI €r0 TIOCTPOCHUSI.

Hoea yenocmuocmu. B COOTBETCTBUU C HEH KypC SBIIETCA JIOTHYECKU 3aBEPIIEHHBIM, OH
COJZIEPKUT MaTepHall U3 BCeX pa3fesoB (PU3MKH, BKIIIOYAET KAK BOIPOCH! KIACCHUYECKOHM, TaK U
COBpEMEHHON (DU3HKH.

Hoea cenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (U3MKH OOBbEIUHEH
BOKpPYT (pu3nueckux teopuil. Benymmm B Kypce siBnsercss (GOpMHpOBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanus rnpeanosaraeT UCIojlb30BaHUE T'yMaHUTAPHOTO
noTeHIHaza GU3NIeCKOil HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DU3UKH C Pa3BUTHEM OOIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usukn  yrayOon€HHOTO — ypOBHSA
MperoiaraeT 3HaKOMCTBO C MIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKECHUH
M3yUYEHHBIX TeOpui U 3akoHOB. IIpu 3TOM paccMaTpuBaIOTCs HAa YPOBHE OOLIUX MpeICTaBICHUH
U COBPEMEHHbBIE TEXHUUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea jxonozuzayuu peanusyeTcs MOCPEICTBOM BBEACHUS DJIEMEHTOB COJEPIKAHMA,
MOCBALIEHHBIX JKOJIOTMYECKMM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTUH, a TaKke 00CYXKIeHUS POOIeM PallMOHAIBHOTO MPHPOIOTIONIE30BAHUS U
HKOJIOTHYECKON OE30MaCHOCTH.

OcBoeHue cojiepxkaHus MPOrpamMMbl 10 (PU3HMKE TOHKHO OBITh MOCTPOECHO HA MPUHIIMIIAX
CHCTEMHO-/IeATEIbHOCTHOTO Toxoaa. Jimst husnkn peanus3anus TUX MPUHIUIOB Oa3upyeTcst Ha
HCTOJIb30BAaHUHM CaMOCTOSTENIBHOTO 3KCIEPUMEHTa KaK IMOCTOSIHHO JeHcTByomero (akropa
yuebHoro mpomecca. Jlnsg yrayOGnE€HHOrOo YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YYEHHYECKOT0 OJKCIIEPHUMEHTa, BKJIIOYAIOMIET0 (PPOHTAIbHBIE YYEHHUYECKHUE OIBITHl MpU
U3yYeHUM HOBOTO MaTepuala, JiabopaTropHble padoThl M palboThl mpakTHkyma. Ilpu sTOM
BO3MOXHBI JIBa crioco0a peanm3anui (U3HYEcKoro MpakTuKyma. B mepBom ciydyae MpakTUKyM
npoBoauTca au6o B koHue 10 m 11 kmaccos, nmubO mocie MepBOro U BTOPOrO IMOJIYTOAWN B
KaX/IOM M3 3THX KiaccoB. Bropoil cnoco0 — 3To uHTerpanus paboT HMpakTUKymMa B CUCTEMY
nmabopaTOpHBIX PadOT, KOTOPHIE MPOBOMATCS B Tpoliecce M3ydeHus paszzaena (temsl). [Ipu sTom
noJ paboTamMH NMPaKTUKyMa MOHUMAETCs CaMOCTOATEIbHOE HCCIEeI0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BUAA 6€3 MOIAaroBoi HHCTPYKIIKH.

B nporpamme no ¢usnke cuctemMa y4eHMYECKOTO 3KCIIEPUMEHTA, JIAOOPaTOPHBIX padoT u
NPaKTUKyMa Mpe/ICTaBleHa eAUHBIM NepeyHeM. BbIOop TeMaTuku JUIst 3TUX BUJIOB YYEHUUYECKUX
MPAaKTUYECKUX PAa0OT OCYMIECTBISIETCS YYaCTHHKaAMH OOpa30BaTENBHOTO TpOIecca MCXOIS M3
0COOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHMS M OCHamleHus kaOuHera ¢(usuku. I[lpu 3TOoM
obecreynBaeTcsi OBJAJEHUE OOYHYAIOUIMMHUCH YMEHUSMHM IPOBOAUThH MNpsIMbIE M KOCBEHHbIE
W3MEpPEHUs], MCCICIOBAHUS 3aBUCUMOCTEH (M3MYECKUX BEIWYMH WM TOCTAaHOBKY OIBITOB IIO
MIPOBEPKE MPEUIOKEHHBIX THIIOTE3.

Bbosbiioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KaueCTBEHHbIX 3aj1ad. Ilpu sTom
IUIsl pacu€THBIX 3aJ]ad NMPUOPUTETOM SIBJSIFOTCSA 3aJaud C SBHO 33aJJaHHOM W HESIBHO 3aJlaHHOMN
¢bu3nUecKoil MOJeNbI0, MO3BOJISIOIINE TPUMEHATh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJHOTO pasliena Kypca, TaKk M MHTETPHPYs NPUMEHEHHE 3HAHUHM W3 pasHbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/la4 TMPHOPUTETOM SIBISIIOTCA 3aJaHus Ha OOBsICHEHHe/Tpe/icKa3aHue
MpoTeKaHusl (U3MYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIIECH JKWU3HH, TpeOyromme BhIOOpa
(bU3NIeCKO MOJICIH TSl CUTYalllny TPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ TtpeboBanusmMu PIOC COO k MarepHaIbHO-TEXHHUUYECKOMY
o0ecTiedeHnIo0 yueOHOro mporecca Kype (U3MKK yriryOJNEHHOTO YPOBHS HAa YPOBHE CPEIHETO
obmiero oOpazoBaHMs JOJDKEH HM3Y4aTbCs B YCIOBUSIX MpPEeIMETHOro kaOuHera. B kaOunere
¢bu3uKH JOHKHO OBITh HeoOXxoammoe JsabopaTopHOEe O0O0OpYIOBaHHWE ISl  BBITTOJTHEHHS
YKa3aHHbIX B MporpaMMe No (u3MKe YYEHHMYECKHUX OIBITOB, JIaOOpaTOpHBIX paboT U padboT
MPAaKTUKyMa, a TAKXKe IEMOHCTPAL[MIOHHOE 000PY0BaHHE.

JleMOHCTpallmoHHOEe 000pyoBaHHE (OPMHUPYETCS B COOTBETCTBUU C HPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECIeYMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMMme I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUil JUIs HCCIICAOBAaHHUS M3Y4YaeMBbIX SBJICHHUH M MPOIECCOB,
SMIUPUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUII.

JlaGopaTtopHoe 00OpyJOBaHUE JJISi YUYSHHMYECKHX IMPAKTHYECKHX paboT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecledyuBaeTcss B pacdyére OJHOTO0 KOMIUIEKTa Ha ABYX
oOyuaromuxcs. TeMaTuueckre KOMIUIEKTHI JabOpaTOpHOTO O0OOPYAOBAHUS JIOJKHBI OBIThH
MOCTPOEHbI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAIOTOBBIX U IM(POBBIX NMPHOOPOB, a TaKxkKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3yYeHUs PU3HKH B 001IeM 00pa30BaHUM SBIISIOTCS:

(dbopMHpoBaHUE UHTEpECA U CTPEMIICHUS 00YUarOIUXCs K HAYYHOMY U3yUYCHHIO TIPUPO/IBI,
pa3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABIEHUH O HAyYHOM METOAE€ IOo3HaHUs U (OPMUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIEHHSI K OKPY KAIOIIUM SIBIICHHSIM;

(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa H3y4eHUS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

(bopmHpoBaHUE YMEHMH OOBSICHATH SIBIECHHUS C HMCIOJIb30BaHHEM (U3NYECKUX 3HAHUN U
HaYYHBIX JOKa3aTeJIbCTB;

(dbopMHpOBaHUE TMPEACTABICHUN O poNM (PU3MKH IS PAa3BUTUS APYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3sBUTHE TIPEJICTABIEHUA O BO3MOXHBIX cdepax Oyaymed mnpodeccrnoHaIbHON
NESTeNbHOCTH, CBS3aHHBIX C (U3UKOW, IOATOTOBKA K JajbHEWIIEeMy OOY4YEHHI0O B 3TOM
HaIpaBJICHUU.

JlocTiwkeHne 3THX ILeneil obecrevynBaeTcsl pelleHHueM CIeAyIoIUX 3a1ad B Ipolecce
U3y4eHust Kypca (PU3MKH Ha ypOBHE CpeHEro oouiero o0pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 00X (PU3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (U3HKY, dJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY
Y 3JIEMEHTHI aCTPO(OU3UKH;

¢dbopMHpOBaHHE YMEHUI NPUMEHSATh TEOPETUUYECKUE 3HAHUS [T OOBACHEHHUS (PH3HMUECKUX
SBJICHUH B TIPUPOJE U JUISl IPUHATHUS NPAKTHUECKUX PELIEHUH B TIOBCEAHEBHON KHU3HM;

OCBOEHHE CITIOCOOOB PEIIEHUs Pa3IMyYHbIX 337a4 C IBHO 3aJJaHHOU (PU3NYECKON MOJIENbIO,
3ajjay, MOAPA3yMEBAIOLIMX CaMOCTOSTENbHOE CO3JaHue (u3nyeckod MoJenu, aJeKBaTHON
YCIIOBHSIM 3aJ]auy, B TOM YHCJI€ 3a]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHX OCHOB M MPHUHLUIOB JEHCTBUS TEXHHUUECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX IPOLECCOB, UX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

OBJIAJICHUE METOJIAMH CaMOCTOSITEIBHOTO IUIAHMPOBAHUS W TPOBENEHUS (PUIUIECKUX
HKCIEPUMEHTOB, aHalM3a M WHTEpPHpeTanud HWHPOPMAIUHN, OIpPENEICHUsI JIOCTOBEPHOCTH
MOJIyYEHHOT'O pe3yJIbTara;

CO3/IaHHE YCJIOBUU JJIsI Pa3BUTHS YMEHHUM MPOEKTHO-HCCIIEIOBATENBCKOM, TBOPYECKOU
NesITebHOCTH;



pa3BuTHE UHTEpeca K cepaM NpodecCHOHANBHOM NesTeTbHOCTH, CBA3aHHON C (PU3HUKOM.

B coorBerctBun ¢ TtpeboBaHusMu PI'OC COO yriyOn€HHBIM YpPOBEHb M3YUYEHUS
yuaeObHoro mnpeamera «®Pu3MKa» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpAeTCs
00yYaroIUMUCs, IUIAHUPYIOIUMH POAOJDKEHHE 00pa30BaHMs IO CIEUUAIBHOCTAM (DU3MKO-
TEXHUYECKOTO TTPOQUIISL.

Ha uzyuenue ¢usuku (yriyOon€HHbIA ypoBEHb) Ha YPOBHE CpeIHEro 00IIero oopa3oBaHUs
orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 wacoB B Heaeno), B 11 kimacce — 170 gacos (5
4acoB B HEJIEIIO).

[Ipenyiaraemslii B mporpamMme 1o (usuke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAHHBIM, YYHTENb JElTaeT BHIOOp MpPOBEACHUS JTa0OpaTOpHBIX pPadoOT U
OTIBITOB C YYETOM HHIUBUIYATBHBIX OCOOCHHOCTEH 00yJaromuxcsl.



[. INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJTHEI'O OBILET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATBI

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUs yueOHOro npeamera « DU3KKa» J0JKHBI OTPaXKaTh
TOTOBHOCTb U CIOCOOHOCTh OOYYaIOIIMXCSl PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3MLMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlM{, TIO3UTUBHBIX BHYTPEHHHX
yOeXJIeHHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM ILIEHHOCTSIM  POCCHUHCKOro  0OIIecTBa,
pacumpeHne XU3HEHHOTO ONbITa M OIBITAa JESITEIBHOCTH B MPOIECCE Pean3alliid OCHOBHBIX
HaIrpaBJICHUI BOCIUTATEILHON JAESITEIHHOCTH, B TOM YHCIIE B YaCTH:

rPasKAaHCKOr0 BOCIINTAHUS:

¢ CchOPMHPOBAHHOCTh TPAKIAHCKOH TMO3MLIMU OOYYArOIIErocsi Kak akKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOT0 O0IECTBa;

® TPUHSATHE TPAJAULIMOHHBIX OOIICUEIOBEUYECKUX TYMAHUCTHUECKUX U JEMOKPATUYECKUX
IIEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpECaxX Ipa)kIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEeIbHON OpraHU3aliu;

® yMEHHE B3aWMOJICHCTBOBATh C COIHAIBHBIMH WHCTUTYTaMH B COOTBETCTBUU C HUX
(GYHKIMSAMU M Ha3HAUYEHUEM;

® TOTOBHOCTb K T'YMaHMTAPHON U BOJIOHTEPCKOM AESITEIBHOCTH.

NaTPUOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOM Ipa)1aHCKOW NAECHTUYHOCTH, NATPUOTU3MA;

® [[EHHOCTHOE OTHOILIEHHE K IOCYAapCTBEHHBIM CHMBOJIaM, JOCTHKEHHSIM POCCHMCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

¢ chOopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TIOBEACHUS;

® CHOCOOHOCTh OLEHHMBATh CUTYallMIl0 W TPUHUMATh OCO3HAHHbBIC  PpEIICHUS,
OPHEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM 4YHCIIE B
NesTeNbHOCTH YUEHOTO0;

® OCO3HaHME JMYHOIO BKJIA/a B IOCTPOEHUE YCTOHYMUBOrO Oy IyIIEro.

ICTETHYECKOr0 BOCIIUTAHUS:

® OCTETUYECKOE OTHOUIEHWE K MHpPY, BKJIIOYas JCTETUKY HAay4yHOrOo TBOPYECTBA,

MPUCYIIETO (PU3HUECKON HAYKe.
TPY/10BOT0 BOCIIUTAHMSA:

e [UHTEpeC K pa3Iu4yHbIM cdepam NpodhecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBINA BBHIOOp Oymymieit
npodeccuu U peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHEIC IIJIaHEI,

® TOTOBHOCTh U CHOCOOHOCTH K 0O0pa30BaHUIO U caMOOOPa30BaHUIO B 00nacTu (pu3uku
Ha MPOTSHKCHUH BCEH KHU3HH.

IKO0JIOTHYECKOT0 BOCTIMTAHUS

e CchOPMHPOBAHHOCTh HKOJOTHUYECKOW KYJBTYphlI, OCO3HAHHE TJI00AIBHOIO XapakTepa
AKOJIOTMYECKUX MPOOIIeM;

® IUIAHMPOBAHUE U OCYLIECTBJICHUE JACUCTBUI B OKPYKAIOLIECH CPEAEe HA OCHOBE 3HAHUS
LeJIeN YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;



pacIlipeHHre OINbITa JEATEIBPHOCTH 9SKOJOTHYECKONW HampaBJICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (pH3HKe.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3MUECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JesATeIbHOCTH, TOTOBHOCTh B MpOILECCEe H3YYECHUS
(GU3UKH  OCYIIECTBJIATH  IMPOEKTHYIO M HMCCIEIOBATENbCKYIO  JESTEIbHOCTD
WHJIUBUIyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTenbHBbIC YHHMBepCATbHbIE YUeOHbIe AeiicTBUS
Ba3oBble 1oruueckue geiicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEETATH 1IeNIN ACSITEIbHOCTH, 3a7aBaTh MApaMETPhl U KPUTEPUU UX TOCTUKEHUS;
BBISIBJISAITh 3aKOHOMEPHOCTH M HPOTHBOPEUMS B pacCMaTpUBaeMbIX (DU3NYECKUX
SBJICHUSX;

pa3pabarbiBaTh IJJaH peIIeHUs NOpoOjeMbl C Y4Y€TOM aHajau3a HUMEIOIUXCs
MaTepUaIbHBIX U HEMaTEpHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTb, OLICHUBATH COOTBETCTBUE PE3YJITATOB LIEIISM,
OLICHUBATh PUCKHU IOCIIEICTBUM NESATEIBHOCTH;

KOOPJMHUPOBATh W BBINOJHATH pabOTy B YCIOBHUSX pPEaTbHOTO, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOI'O B3aMMOJIEHCTBUS;

pa3BUBaATh KPEATHUBHOE MBIIUICHUE NPH PEILICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBaresLCKue AeiCTBHSA:

BJIAJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMHU MOHATUSAMH U METOJaMH (PU3UIECKOM
HayKH;

BJIAJIETh HAaBBIKAMHU Y4eOHO-MCCIIEIOBATEILCKOW M TMPOEKTHOW EsTeIbHOCTH B
obmactu (QU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IIOMCKY
METOJIOB pEUIeHUs 3agad (U3MYECKOTO COJCp)KaHWs, HPUMEHEHHIO pa3IMYHBIX
METO/I0B IIO3HAHMUS;

BJIAJIETh BUJAAMH JIESTEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHMS, €T0 MHTEPIPETAIHH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CUTYalUsX, B TOM YHCJE MPU
CO3/1aHUU yUEOHBIX MMPOEKTOB B 00JIACTH (PU3UKU;

BBISIBIISITH  TIPUYMHHO-CJIC/ICTBECHHBIC CBSI3M W aKTYaJIM3HPOBATH 3a]ady, BBIIBUTAThH
runotesy €€ pemieHus, HaXOOUTh AapryMEHTBl JUIS JO0Ka3aTelIbCTBAa CBOHMX
YTBEPKJICHHIA, 3371aBaTh TapaMeTPbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh IIOJNlyYCHHBIE B XOJE PEUICHUS 3aJaydl Pe3yJIbTaThl, KPUTUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;
CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOI AEATEIHLHOCTH, B
TOM YHCJIE TP U3yUEHUH (DU3HKH;

JaBaTh OIIEHKY HOBBIM CHTYaIlMsIM, OLICHUBATh PUOOPETEHHBIH OTIBIT;

YMETh MEPEHOCUTD 3HAHU 10 (PU3HUKE B IPAKTUYECKYIO 001aCTh )KU3HEACATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;



BBIABUI'aTb HOBBLIC UACH, IIPCAJIAraTb OPUTI'MHAJIBHBIC ITOAXOAbI U PCIICHUA
CTaBUTb HpO6JIGMLI U 3a71a4y, JOIMYyCKAOIHNE AJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

BJaJIeTh HABBIKAMU TIOJy4eHHUs HWHPopManmuu (U3UUECKOTO COJACpNKAHUSA U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOATENBHO OCYLIECTBIIATH IOMCK, aHau3,
CHUCTEMATHU3ALMI0 W HMHTEPIpeTalui0 HHQOPMAlUK pa3IMYHbBIX BHUJIOB U  (GopM
NPEeCTaBIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMAIIHH;

UCITOJIb30BaTh CpeACTBAa HMH(OPMAIMOHHBIX W KOMMYHMKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNN KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX W OpraHM3allMOHHBIX 3a7ad ¢
coOmroiecHeM  TpeOOBaHUM  DPrOHOMHKH, TEXHHKH O€30MacCHOCTH, TUTHCHBI,
pecypcocOepexeHns, NpPaBOBBIX M O3TUYECKUX HOPM, HOPM HH()OPMAIMOHHON
0C30ITacHOCTH;

Co3JaBaTh TEKCTHl (U3UYECKOTO COACP)KAaHUS B pasziInyHbIX (opMatax ¢ ydérom
Ha3HayeHWs: MHGOpMalMU U LIEJIeBOM ayIuTOpPHH, BHIOMpas ONTUMalIbHYIO (GopMy
NPECTaBICHUS U BU3YyalIU3alllu.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIATH OOIIEHNUE HA YpoKaX (PU3UKH U BO BHEYPOUHOH €ATEIbHOCTH;
pacmo3HaBaTh MPEANOCHIIKYA KOHGIUKTHBIX CUTYaIlMi U CMATYATh KOH(IUKTHL;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHUS C HCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON W WHINBUAYATHHON paOOTHI;
BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)kJIOTO UJeHa KOJJIEKTHUBA,

MIPUHUMATH 1IEJTM COBMECTHOM [EeSTENIbHOCTH, OPTaHMW30BbIBaTh U KOOPIMHUPOBATH
JIeHcTBUST MO e€ JOCTIDKEHHUIO: COCTAaBIATH IJIaH JIEHCTBUM, pacmpeleNsiTh polu C
y4€TOM MHEHHUH yYaCTHUKOB, OOCYKAAaTh Pe3ybTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa W KaKJIOr0 Yy4YyaCTHHKAa KOMaHIbl B OOLIMiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBbIE MPOEKTHI, OLEHUBATh UJEH C MO3UIIMU HOBU3HBI, OPUTMHAILHOCTH,
MPAKTHYECKON 3HAYNMOCTH;

OCYIIECTBJISATh MO3UTHBHOE CTPATETMUECKOE IOBEJIEHUE B Pa3JIMYHBIX CUTYalLUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUITMATUBHBIM.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiicCTBUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
ACTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTh U OPMYITUPOBATH COOCTBEHHBIC 3aa4H;
CaMOCTOSITENIbHO COCTABIIAThH IUIaH PELICHHs pacUETHBIX M KaueCTBEHHBIX 3a/ady, IJIaH
BBITOJIHEHUS MIPAKTUYECKON pabOTHl C yUETOM HMMEIOUIMXCSl PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM;

paciupsaTh paMKH y9e0HOTO MPpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JIeaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;

OLIEHHBATh MPUOOPETEHHBIN OMBIT;



CIOCOOCTBOBaTh (POPMUPOBAHHIO M NPOSIBICHUIO SPYIULMU B 00JacTH (U3UKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.

CaMOKOHTpO.TIL, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

NaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJIaJIETh HABbIKAMHU II03HABATEIbHOM peIeKCUM KaK OCO3HAHHS COBEpPIIAEMBIX
JEMCTBUI U MBICIUTENBHBIX IIPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKU CUTYallud, BEIOOpa BEPHOTO PELICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IPU aHAIN3€E PE3yJIbTaTOB JEATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JI€ATEIbHOCTH;
IpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mpouecce moCTHXKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTpaMMBI MO (U3UKE IS
YPOBHS CpeHEro o0IIero o0pa3oBaHus y 00y4YaIOLIMXCsl COBEPIICHCTBYETCS SMOLIMOHAIBHBIN
UHTEIJIEKT, NPEeANoIaralouui cpopMUpPOBaHHOCTD:

CaAMOCO3HAHUs, BKJIOYAIOLIET0 CIIOCOOHOCTh IOHUMATh CBOE HSMOLMOHAIBHOE
COCTOSIHME, BUACTh HAIPABICHHUS PAa3BUTUS COOCTBEHHOW SMOIIMOHATIBHON cdepsl,
OBITH yBEepEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs,  BKJIIOYAIOUIETO  CAMOKOHTPOJb,  YMEHHE  I[PUHUMATh
OTBETCTBEHHOCTh 3@ CBOE  IIOBEJCHUE, CHOCOOHOCTh  aJalTUPOBATBCI K
HMOIMOHATBHBIM H3MEHEHUSAM H IPOSBISTH THOKOCTD, OBITH OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMJICHHE K JOCTIKCHHIO IIETH U yCIIeXy,
ONTHMU3M, HHULIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXOS U3 CBOMX BO3MOKHOCTEH;
OMITATUH, BKIIOYAIOMIEH COCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTHIBATH €T0 NPH OCYIIECTBICHHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBHIO M
COTIEPEKMBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAUBATh OTHOIICHHUS C
APYTUMH JIFOABMH, 3a00TUTHCS, IPOSBIISITh MHTEPEC U pa3pemaTh KOHQIUKTHIL.

INPEAMETHBIE PE3YJIBTATHI

K koniy obyuenust B 10 Knacce nipeIMeTHBIE pe3yIbTaThl HAa YIIyOJEHHOM YPOBHE JOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCS YMEHHMA:

[OHUMAaTh pPOJIb (U3UKK B HKOHOMMYECKOH, TEXHOJOTUYECKOH, 3KOJOrMUYECKOH,
COLIMAJIFHOW M 3TUYECKOH cdepax AEATeNbHOCTH YEIOBEKa, POJIb U MeCTO (DU3UKU B
COBPEMEHHOM HAay4YHOU KapTHHE MUpa, 3HAYCHUE ONMCAaTENIbHOM,
CUCTEMAaTU3UPYIOIIEH, OOBSICHUTEIPHOW M NMPOTHOCTUYECKON (pyHKUMH (uznyeckoit
TEOPUH — MEXAHHUKH, MOJIEKYJSpPHOW (PU3MKM U TEpMOIMHAMUKHU, POJIb (PU3NYECKOH
TEOpHH B (POPMUPOBAHUHU NIPEACTABICHUHN O GU3NUECKON KapTHHE MUPA;

pa3ianuaTh yCIOBUS MNPUMEHHMOCTH Mojened (QHU3MUecKuX Tel M IPOLECCOB
(s1BJIEHMI): HHEpLUAlIbHAs cUCTeMa OTCYETa, aOCOJIIOTHO TBEPOE TEJI0, MaTepHalbHasl
TOYKa, PaBHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE TNajeHHe, aOCOJITHO yHpyras
nedopmarusi, abCONIIOTHO YNpyroe U abCOMIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENU



rasa, JXUAKOCTH U TBEPAOTO (KPHCTAJUIMYECKOTO) TeNa, WAeadbHBIA Ta3, TOUYCHHBIN
3apsi, OMHOPOJIHOE IIEKTPUUECKOE TMOJIE;

pa3nuuath ycnuoBHs (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MMOHUMATh BCEOOIIMI XapakTep (YHIAMEHTAIbHBIX 3aKOHOB W OrPAHHYEHHOCTH
WCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh MU OOBSACHATH MEXAHWYECKHUE TPOIECCHl W SBICHUS, HCIONb3YS
OCHOBHBIC TIOJIOKEHUS M 3aKOHbl MEXAaHHKH (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IOBUKEHUS, (HOpMysbl KHMHEMAaTHKH PAaBHOYCKOPEHHOTO JBIKEHUS, MpeoOpa3zoBaHUs
lamuness jama cKOpocTH W TEepeMelIeHHus, 3akoHbl  HpIOTOHA, MPUHIUI
OTHOCUTENBHOCTH ['anunesi, 3aKOH BCEMUPHOTO TATOTEHHS, 3aKOHBI COXPAHEHUS
UMIyJIbCAa W MEXaHWYEeCKOM DSHEpruu, CBsS3b pabOThl CUJIBI C U3MEHEHUEM
MEXaHMYECKOM JHEpPruM, YCJIOBHUS paBHOBECUs TBEPIOTO Tena), MpPU ITOM
WCIIOJIb30BaTh ~ MAaTEMAaTUYECKOE  BbIpAKEHHE  3aKOHOB,  yKa3blBaThb  YCIOBUS
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: TipeoOpa3zoBanuii ["anmiies,, BTOpOTro U TPEThEro
3ak0HOB HbIOTOHA, 3aKOHOB COXpaHEHHUS UMITYJIbCAa U MEXAHMUECKOW YHEPTUH, 3aKOHA
BCEMHUPHOI'O TATOTEHMS;

aHAIM3UPOBATh M OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHUSA, UCIIOJIb3Ysl OCHOBHBIC
nooxeHuss MKT u 3akoHBI MOJIGKYJApHON (U3WKA W TEPMOJUHAMHKHU (CBS3b
JABJICHUS UJICATTBHOTO Ta3a CO CPEIHEN KMHETUYECKOM YHEPTHUEH TEIIOBOTO IBUKEHUS
M KOHLEHTpalued €ero MoOJIeKYyJ, CBs3b TEMIEpaTypbl BEIIECTBA CO CpeaHel
KMHETUYECKOM »HHEpruer TeIJIOBOTO JBUKEHUS €ro 4YacTHll, CBS3b JaBJICHUS
UJEaNbHOTO Ta3a C KOHLEHTpalued MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHUE
MenneneeBa—KnaneiipoHa, mepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUs
SHEPTUM B TEIUIOBBIX TIPOIECCax), MPU OSTOM UCIOJIb30BAaTh MaTEMaTUYECKOe
BBIpQ)XCHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NMPUMEHHMOCTH ypaBHEHHUss MeHjeneeBa—
Knaneiipona;

aHAIM3UPOBaTh U OOBSACHATH DIIEKTPUUECKHE SBJICHUS, UCIOJIb3ysl OCHOBHBIC
MOJIO’KEHHUSI M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUECKOro 3apsija,
3akoH  KynmoHa, TOTEHIHAIBHOCTh  DJIEKTPOCTATHYECKOTO  TOJS,  MPUHIUI
CYNEPIIO3ULIMH SJIEKTPUYECKUX TOJIEH, MPU 3TOM YyKa3blBasl YCIOBUS NMPUMEHUMOCTH
3akoHa KynoHa, a TakKe NpPaKTUYECKH Ba)KHBIE COOTHOILIEHUA: 3akoHbl Oma s
y4acTKa LENU U JUIsl 3aMKHYTOH JIEKTPUYECKOU LienH, 3akoH Jkoyna—J/Ienna, npasuna
Kupxroda, 3axonsr @apagest 1715 SIEKTPOIH3a);

OINUCHIBaTh (PU3UYECKUE MPOLIECCHl U SIBICHUS, UCIOJB3Ysl BEJIIMUYHUHBI: MIEpEeMEIICHHE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI Tell, CUja, MOMEHT CUJIbl, JaBJICHUE,
MOTEHI[HAIbHAS DHEPrus, KMHETUYECKash SHEpPrusi, MeXaHWdecKas sHeprus, pabdbora
CWJIBI, IIEHTPOCTPEMHUTEILHOE YCKOPEHHE, CHJia TSDKECTH, Cujla YIPYTrOoCTH, Cuja
TPEHUSI, MOIITHOCTh, SHEPTHS B3aUMOJICUCTBUS Teja ¢ 3eMIIEH BOIHM3U €€ MOBEPXHOCTH,
SHEPTUs yIpyroil pegopManuud TMPYKHUHBI, KOJIHYECTBO TEIUIOTHI, a0CONOTHAs
TeMIeparypa Teia, paboTa B TEpMOJIWHAMUKE, BHYTPEHHSS SHEPTUs HIEAIbHOTO
OJTHOATOMHOTO Ta3a, paboTa WAEaTbHOTO Ta3a, OTHOCHUTEIbHAs BIAXKHOCTh BO3AyXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUraTeisl; 3JIEKTPUUYECKOE TI0Jie, HANpPsHKEHHOCTH
AJEKTPUUECKOTO TOJIA, HANPSHKEHHOCTh MOJISI TOYEUHOIO 3apsiia WK 3apsyKEHHOIO
mapa B BaKyyMe U B JIUAJIEKTPUKE, MOTEHIIUAT 3JIEKTPOCTATUIECKOTO TOJIsI, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABMKYINAs CHUJIA, CHJIa TOKa, HAMpsHKEHUE, MOIIHOCTh TOKa,
JJEKTpUYECKass EMKOCTh IIJIOCKOTO KOHAEHCATOpa, CONMPOTHBJIEHUE Y4YacTKa LIEMH C



MOCJIEIOBATEIbHBIM M MApajulelIbHBIM  COEIMHEHHEM  pPE3UCTOPOB,  DHEpPrus
AJEKTPUYECKOTO IM0JI KOHIEHCATOPA;

OOBSICHATH OCOOCHHOCTH TPOTEKaHWsI (U3NYECKUX SIBICHUH: MEXaHHYECKOe
IBUKEHHME, TEIJIOBOE JIBJKEHHME 4YacTHIl BELIeCTBa, TEIUIOBOE pPAaBHOBECHE,
OpoyHOBCKOe JBIXKeHHE, TU(Py3us, uCIapeHne, KUIeHHe U KOHICHCAIHS, TIaBICHUE
W KpUCTAJUIM3alUs, HANpPAaBICHHOCTh  TEIUIONEpEeAaud, dJIEKTpU3auus  Tel,
SKBUIIOTEHIIMATILHOCTD MOBEPXHOCTHU 3apSKEHHOTO IPOBOIHUKA,

MPOBOJUTH MCCIICOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUECKOW BEIWYHHBI OT APYTOU C
WCIIOJIb30BAHUEM TPSMBIX HM3MEPEHWH, TpPHU OSTOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKcHpOBaTh PE3YyIbTATHl MOJYYCHHON 3aBUCHUMOCTH (PU3UYECKHX BEIUYHH B BUJEC
rpadukoB ¢ y4€ToM aOCONIOTHBIX TOTPEUIHOCTEH H3MEpPEHH, NeraTh BBIBOIBI IO
pe3yJabTaTaM UCCIEeI0BAHMUS;

MPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEJIMYUH, TPHU 3TOM BHIOHpATh
ONTUMATBHBIA METOJl W3MEpPEHHUsi, OIICHMBATh AaOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPEUTHOCTH MPAMBIX M KOCBEHHBIX U3MEPEHUI;

IIPOBOJIUTH  OMBITBI IO IPOBEPKE NPEIJIOKEHHOM THUIIOTE3bl:  IUIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAJbHYIO  yCTaHOBKY,  aHAIM3HPOBATh
MIOJTy4YEHHBIE PE3yJIbTaThl U JAeNaTh BBIBOJ O CTaTyCe MPEJIOKEHHOM TMIOTe3bl;
coOMIoaTh MpaBmiia 0€30MacHOro TpyJa MpU MPOBEISCHUHM HCCIEAOBAHUN B paMKax
y4e0HOTO SKCIIEPUMEHTa, MPAKTUKyMa W Y4eOHO-MCCIEeNOBATEIbCKONH M IMPOEKTHOMN
NESITEIbHOCTU C MHCIIOJIb30BAaHUEM M3MEPUTENIbHBIX YCTPOHUCTB U J1aDOPATOPHOTO
000pyI0BaHUS;

pemiats pacy€THBIC 3aladdl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW (DU3MUECKOM
MOJICJIbIO: Ha OCHOBAaHWHW aHalM3a YCJIOBHS OOOCHOBBIBATH BBHIOOp (u3HUecCKO
MOJIETIM, OTBedamleld TpeOoBaHUSAM 3a7aud, HPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl (PU3NYECKUX TEOPHUH TMpH  HCHOIB30BAHUU
MaTeMaTUYeCKNX METOJOB peUIeHUs 3aJad, MPOBOAMTH PACUETHI HA OCHOBAHUU
MMEIOIIMNXCA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl U KOPPEKTHPOBATH METObI
pelieHus ¢ y4€ToM MOJyYEHHBIX pe3yJbTaTOB;

peliaTh KauecTBEHHbIE 3a7jauu, TpeOyIole NpUMEeHEHUsI 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (pu3MKH, a TakKe WHTETpallMd 3HAHUW W3 JPYTHX HPEIMETOB €CTECTBEHHO-
HAay4YHOTO WMKJIA: BBICTPAMBATh JIOTUYECKYIO LEMOYKY PACCYXKICHHI C OMOpOM Ha
M3yUYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKHUE SBIICHHS;

UCIIONIb30BaTh TEOPETUUECKHE 3HAHUS NIl OOBSCHEHHUS] OCHOBHBIX MPUHITUIIOB PaOOTHI
M3MEPUTENIBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHII;

aHATM3UPOBATh M  OLEHHWBATh IIOCIEACTBUS  OBITOBOH UM  MPOHM3BOJICTBEHHOM
NeSITeIbHOCTH YEJIOBEKa, CBA3AHHOM C (U3NYECKUMHU NPOLECCaMH, C MO3UIUI
DKOJIOTHUECKOH 0€e30I1acHOCTH, MpECTaBICHUI 0 palMOHAIIBHOM
MIPUPOJONOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU AOCTHKEHUU HAyKd U
TEXHOJIOTHH JIJIs TadbHEeHIero pa3BUTHs YEI0BEYECKOT0 O0IIeCTBa;

MIPUMEHSThH Pa3INYHBIC CIIOCOOBI pabOTHl ¢ MHPOPMaLUEH PU3NIECKOTO COECPIKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIMOHHBIX  TEXHOJOTUH, TpU ITOM
UCIIONIE30BAaTh  COBPEMEHHBIE  HMH(DOpPMAIIMOHHBICE  TEXHOJOTMHM IS TIOMCKA,



nepepaboTKU M TpPeAbsSBICHUS Y4YeOHOH M HAy4HO-IIOMYJIIPHOM HH(pOpMaluy,
CTPYKTYpUPOBAaHHUSI W HMHTEPIPETAl WHPOPMALUHU, MOJYYCHHOW W3 Ppa3IHIHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3HPOBATH MOIy4aeMyt0 HH()OPMAIHIO U OIIEHUBATH €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIMXCS 3HAHUH, TaK M HAa OCHOBE aHAJIN3a
UCTOYHUKA HHGOpMAIUY;

NPOSIBJIATE OPraHM3allMOHHBIE W TIO3HABATENbHBIE YMEHHUS CaMOCTOATEIBHOTO
nproOpeTeHns] HOBBIX 3HAHWA B TIPOIECCE BBHITIONHEHUS TPOEKTHBIX W y4eOHO-
HCCIIEI0BATEIBCKUX PaldoT;

paboTaTh B TpyIIe C WCIIOJHEHUEM DPAa3JIMYHBIX COIMAJIBHBIX POJICH, IIaHUPOBATH
paboTy TIpymnmbl, palMOHAIBLHO pacHpeAessTh JAEATEIbHOCTh B HECTAaHAApPTHBIX
CUTYyallUsIX, a/IeKBATHO OLIEHMBATh BKJIAJ KaXKIOr0 U3 YYAaCTHUKOB I'PYMIIbI B pEeIICHHE
paccMaTpuBaeMoil TpoOIeMBl;

OpOSIBIATE  MOTHBAalMIO K  Oyaymed npodecCHOHaJbHOW — IEATENBHOCTH 10
CMEUUAIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOdUIISL.

K konmy obydenust B 11 Knacce npeqMeTHbIe pe3yJbTaThl Ha YIIyOJIEHHOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHA:

NOHUMATh pOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTHYECKOM, COLMAIBHOW U
ATHYECKON cdepax IesTeTbHOCTH YeJOBEKa, POJIb U MECTO (PU3MKH B COBPEMEHHOI
HAy4YHOW KapTHHE MUPA, POJIb ACTPOHOMHUH B MPAKTUYECKOU EATENBHOCTH YEJI0BEKA U
JNAIbHEMIIEM  HAyYHO-TEXHUYECKOM  DPA3BHUTHH, 3HAUYEHWE  ONUCATENIbHOW,
CUCTEMAaTHU3HUPYIOIIEeH, OOBSICHUTETFHOW W MPOTHOCTUYECKOW (PyHKUMN (U3HYECKOM
TEOpUU — DIIEKTPOJMHAMUKH, CIELHUAIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM
¢u3uky, ponb QU3MUECKo Teopud B (POPMUPOBAHUM MPEACTABICHUN O (U3UUECKOM
KapTUHE MHUpPa, MECTO (PU3MYECKOH KapTHHBI MHpa B OOLIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTaBICHUH O IPUPOJIE;

pasnnyaTth yCIOBHUS NPHUMEHHUMOCTH Mojeneld (U3MYecKuX Tel U MpPOIEecCOoB
(sBNEeHUI): OAHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJHOE MAarHWTHOE  IOJS,
rapMOHUYECKHE KOJICOAHUS, MAaTEeMAaTUYECKH MAasTHUK, WICAIbHBIA TNPY>KUHHBIHI
MasiTHUK, TapMOHUYECKHE BOJIHBI, UCAIbHbIN KOJIeOATeNbHbIM KOHTYp, TOHKas JINH3A,
MOJIeJIe aToMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

pa3nuyath YCioBUS (TpaHHIBbI, OOJACTH) NPUMEHMMOCTH (U3UUECKUX 3aKOHOB,
MOHMMAaTh BCEOOUIMI XapakTep (QYHIAMEHTAJIbHBIX 3aKOHOB W OrPaHUYEHHOCTh
HCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH 3JIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHHUS, UCIOIb3Ys
OCHOBHBIE IIOJIOXKCHHMsST M 3aKOHBl AIEKTPOJAWHAMUKHA U CHELUUAJIBHON TEOpHUH
OTHOCUTENIHOCTH (3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsija, cuwia Amnepa, cuia
JlopeHnia, 3akOH 53JIEKTPOMarHUTHOM MHAYKIMM, npaBwio Jlenma, cBszp OC
CaMOMHAYKIIUU B JJIEMEHTE DJIEKTPUYECKON LENU CO CKOPOCTBIO MU3MEHEHMS CHIIbI
TOKA, MOCTYJIaThl CHEIHATIbHON TEOPUH OTHOCUTENBHOCTH DUHIITEIHA);
aHAJM3UPOBATh U OOBACHATH KBAHTOBBIEC MPOLIECCHI U SBJICHHUS, UCTIONb3YS MOJIOKEHHS
KBaHTOBOHW (m3uku (ypaBHeHHMe DiHIITEWHA s Porodddekra, MEepBeId U BTOPOH
noctynaTel bopa, mpuHIIMIT COOTHOIIEHUs HeonpeaenéHHocTel [elizendepra, 3aKOHbBI
COXPAHEHUS 3apsAJ0BOI0 M MACCOBOIO YMCET U DHEPIMH B SACPHBIX PEAKLUAX, 3AKOH
PaIMOAaKTUBHOTO pacmaja);



OIUCBIBATh (PU3NYECKHE MPOLECCHI U SBJICHUS, UCIIOIb3Ys BEIIMYUHBL: HAMPSKEHHOCTD
AJIEKTPUYECKOTO  TOJIs, MOTEHIMAT  AJIEKTPOCTaTHYECKOro  TOJsl,  pa3HOCTh
MOTEHIIMAJIOB, 3JEKTPOJABMKYINAS CHUJIa, MHIYKIMS MarHUTHOTO TMOJIsl, MarHUTHBIN
MOTOK, CWiIa Amnepa, WHAYKTUBHOCTB, SJEKTPOIBIDKYINAS CHJIA CAMOHMHIYKIIWH,
SHEPrysi MarHUTHOTO TOJISi MPOBOJHHUKA C TOKOM, PENISITUBHCTCKUN MMITYJIbC, MOJTHAS
SHEPIUsl, SHEPIrHs MOKOsI CBOOOHON YaCTHULIbI, SHEPTHs U UMIIYJIbC (POTOHA, MACCOBOE
YHCIIO0 M 3apsi Sapa, SHEPTHUS CBSI3H SIPa;

OOBSICHATh OCOOCHHOCTH MPOTEKaHUs (U3NYECKUX SIBICHHHA: 3JIEKTPOMArHUTHAs
WHIYKIS, CAMOMHIYKIUS, pe30HaHC, MHTep(epeHIINs BOIH, AU(paKIus, IUCIIepCus,
MOJIHOE BHYTpPEHHEe oTpaxeHue, (hotodnextpudeckuit apdekt (dbororddexr), anbda-
u Oera-pacmaapl  sAep, TaMMa-U3NIydyeHHE  sjep, (U3HMUECKUEe  MPUHIUIBI
CIIEKTPAJIbHOTO aHalu3a 1 paboThI Ja3epa;

OIIpENeNIATh HAINPABJICHUE MHAYKIMM MAarHUTHOTO IMOJIS MPOBOJHHKA C TOKOM, CHIJIBI
Awmrnepa u cuisl JIopeHna;

CTPOUTh M300pa)keHUE, CO34aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JIMH30M, W
pacCcUUTHIBATh €r0 XapaKTePUCTUKY;

IPUMEHATh OCHOBOINOJIAralolllie acTPOHOMUYECKHUE IMOHATHUS, TEOPUU U 3aKOHBI IS
aHanm3a W OOBSCHEHUS (U3MYECKHX IMPOIECCOB, MPOMCXOAIIMX B 3BE3/IAX, B
3BE3/IHBIX CHUCTEMax, B MEXIaJaKTHYECKOW cpeje; MABWKEHHS HeOeCHBIX Tel,
3BOIIONHH 3BE3 1 Beenennoii;

MPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCHOJIb30BAHHUEM
NPSMBIX U3MEPEHHH, TPH TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YIIbTATHI
MOJYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TIpaduKoOB € Y4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTe M3MEpeHM, JenaTb BBIBOABI 10  pe3yJibTaTaM
WCCIICIOBAHMS,

NPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, INPH 3TOM BBIOMPAThH
ONTUMAJIBHBIA METOJ W3MEPEHHUs, OICHUBATh AaOCOJIOTHBIE M OTHOCHTEIBHEIC
MOTPEIIHOCTH NPSAMBIX M KOCBEHHBIX U3MEPEHUIL;

MPOBOJIUTh  OMNBITBI IO TPOBEPKE TPEAIOKEHHOH THUIOTE3bl:  IUIAHUPOBATH
HKCHEPUMEHT,  COOMpaThb  SKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHAJIU3UPOBATh
MOJIy4YEeHHbIE Pe3yJIbTaThl U 1€1aTh BBIBOJ O CTaTyCe MPeI0KEHHONW TMIIOTE3bI;
OIMCHIBATh METO/IbI TTOJYYCHUSI HAYYHBIX aCTPOHOMUYECKHIX 3HAHH;

coOnoaTh mpaBuia 0€30MacHOrO TPyAa MpPU MPOBEAECHUM MCCIEJOBAHUI B paMKax
y4eOHOTO SKCIIEPUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEeNOBATEIbCKONH M IMPOEKTHOMN
JESTENbHOCTH C WCIOJIb30BAaHUEM H3MEPHUTENBbHBIX YCTPOHCTB M Ja00OpaTOPHOTO
000pyI0BaHUS;

pemats pacdy€THBIE 3aladdl C SIBHO 3aJaHHOW M HESBHO 3a/JlaHHOW (DU3MUECKOi
MOJIETIbIO: Ha OCHOBaHMM aHallu3a YCJIOBMSI BbIOMpaTh (U3MYECKUE MOJENH,
OTBEYAIOIIe TPEOOBAHUAM 3a1a4H, TPUMEHSITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
HOCTYJaThl (PU3MUECKUX TEOPHH IpH HCMOIb30BAHUM MAaTEMaTHYECKHX METO/I0B
pelieHus 3a1ad, HPOBOJUTH pacu€Tbl Ha OCHOBAaHMM HMEIOLIMXCS JIaHHBIX,
aHAJIM3UPOBATh pe3yJNbTaTbl U KOPPEKTHPOBATh METOIbl pElICHHS C Y4ETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a7jaui, TpeOyroIye MPUMEHEHHs 3HaHUH U3 Pa3HbIX pa3/iesioB
Kypca (U3UKH, a TaKKe HMHTErpallid 3HAHMHA U3 JAPYIHX NPEIMETOB €CTECTBEHHO-



HAy4yHOT0 IMKJA: BBICTpauBaTh JIOTMUECKYIO ILIETIOYKY PpacCyKICHMH C ONOpod Ha
M3yUYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKHUE SBIICHHS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS [T OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB pabOThHI
MU3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

MIPUBOIUTH TPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAJIM3UpPOBaTh M  OLEHMBATH IOCIEACTBUS  OBITOBOH M  IPOM3BOJACTBEHHOM
JESTeNbHOCTH YeJIOBEKa, CBS3aHHONH ¢ (U3MYECKHMMH MpOoIeccaMH, C TIO3UIHUI
3KOJOTHYECKOH 0e30IacHOCTH, MpECTaBICHUI 0 palMOHAIBHOM
MIPUPOJIONIONB30BAaHUH, a TaKXKe pa3yMHOM HCIOJIb30BAaHUM JIOCTHXKEHUN HayKd U
TEXHOJIOTHH JIJIs TadbHEHUIIero pa3BUTHs YeI0BEYECKOTO O0IIeCTBa;

MIPUMEHSThH Pa3INYHBIC CIOCOOBI pabOTHl ¢ MHPOPMaNUEH PU3NIECKOTO COJEPIKAHUS C
UCTIONB30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTHUH, TpU ITOM
UCIIONB30BAaTh  COBPEMEHHBIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMHM  JUIS  TIOMCKa,
nepepaboOTKU M TpeAbsSBICHUS Y4YeOHOW M HAyYHO-IIONMYJISIPHOM HH(pOpMAaIHuy,
CTPYKTYpUPOBaHUS W WHTEpHpeTanuy HHDOpMalUU, TOTYYECHHOH U3 pPa3IuIHBIX
HCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJy4aeMy UH(OpPMALUIO U OLICHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCA 3HAHMW, TaK W Ha OCHOBE aHaJlM3a
HMCTOYHHKA WH(DOpMAITUH;

IPOSBIATh OPraHU3alMOHHBIE M IIO3HABATEJIbHbIE YMEHMSI CaMOCTOSITENIbHOTO
MpUOOpETEeHUs] HOBBIX 3HAHWW B TIPOIECCE BBIMOJHEHUS TMPOEKTHBIX M y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B TpymIe C UCIOJIHEHHUEM DAa3JIMYHbIX COIHMAJIBHBIX POJICH, IIAHUPOBATH
paboTy TIpymmbl, palMOHAIBHO pacHpeleNsaTh MAesTeIbHOCTh B HECTAHAAPTHBIX
CUTYyaIusiX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXXJIOTO M3 YYACTHUKOB TPYMIHI B PEIICHUE
paccMaTpuBaeMoil mpoOIeMbl;

IpOSBIAT, MOTHUBAaLMIO K Oyaymeid mnpodeccnoHanbHOM — EATENbHOCTH 110
CHEIHMATBEHOCTAM (PU3UKO-TEXHHUUECKOTO MPOoduIIs.



II.COAEP KAHUE OBYYEHUA
10 KIIACC

Paszpnen 1. HayuHblil MeTO MO3HAHMS NPUPOABI.

Ouzuka — PyHIaMeHTalbHAs Hayka O mpupojae. HaydHblil MeTod MO3HAHUS U METOJIBI
UCCIeIOBaHMs (PU3UIECKUX SBICHUIA.

DKCIIEpUMEHT U TeOpHs B Mpoliecce Mo3HaHus NMpupoabl. HabmrogeHne u 3KCepuMeHT B
¢usuke.

CriocoObl M3MepeHusl (PU3NICCKUX BEIUYMH (aHAJIOTOBBIC M MH(POBBIC U3MEPHUTEIHHBIC
MPUOOPHI, KOMITBIOTEPHBIEC TATYMKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHH (aOCOMIOTHASI U OTHOCUTEINIbHAS).

MonenupoBanue (pu3NUeCKUX SIBICHUN M MPOLecCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPAOE TEINO0, HIeanbHasl )KUIKOCTh, UJICAbHBIN Ta3, TOUSUHBIH 3apsan). [ unoreza. ®uznueckuit
3aKOH, TPaHUIIbl €r0 MPUMEHUMOCTU. Du3nueckas Teopus.

Ponp u mecro Qusuku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
MIPAKTUYECKOMN AESITETbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

W3mepenne cuiibl TOKa M HANpsOKEHUS B LENU TOCTOSHHOTO TOKa MpPHU TOMOIIU
AQHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPHOOPOB.

3HaKoMCTBO ¢ IH(poBoil 1aboparopueit nmo ¢usuke. [Ipumepsl n3mepeHus GpuUaNUIECKUX
BEJTMYMH MPH MTOMOIIN KOMITBIOTEPHBIX JATYHKOB.

Pa3pnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBwkeHUE. OTHOCUTENBHOCTb MEXaHW4ecKoro aBikeHus. Cucrema
oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4U MEXaHUKU.

Pannyc-BekTop MaTepuambHON TOYKHM, €r0 TPOCKIIMM Ha OCH CHUCTEMBI KOOPIHMHAT.
Tpaexropus.

Ilepemerienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepualbHOM TOYKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHat. CloKeHHe MepeMelleHuid 1
CII0)KEHHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MAaTePUATLHON TOYKH OT BPEMEHH U UX TpaduKi.

CpoOomHOE majeHHe. YCKOpeHHe CBOOOMHOTrO TaacHus. [[BmkeHue Tena, OpPOIIEHHOTO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH M YCKOPEHUSI MaTePUATHLHOM TOYKH
OT BPEMEHH U UX TpauKu.

KpuBonuneitnoe nuxkeHue. /[BrxeHne MaTepralbHON TOYKH IO OKPY>KHOCTU. YTIIOBas U
nuHelHast ckopocTb. Ilepmon m wacrora oOpamienus. LlenTpocTpemutensHoe (HOpMaiabHOE),
KacaTesibHOE (TaHT€HIIMAJIbHOE) U TIOJIHOE YCKOPEHHE MAaTepUalbHOM TOUKH.

TexHuueckue ycTpoilcTBAa M TEXHOJIOTMYECKHE TIPOLIECCHI: CHHIOMETP, JBH)KEHUE
CHaps/I0B, LICTIHbIE, IIeCTepEHYATHIC U PEMEHHBIE Mepelad, CKOPOCTHBIC JIU(PTHI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUéTa, WILTIOCTPALIAS KHHEMATHIECKUX XapaKTEPUCTHK JBUKCHUSI.

CriocoOblI Ucce0BaHMsI IBUKEHUIA.



NnmrocTpanus npeaenpbHoro nepexoa i u3MepeHre MrHOBEHHOU CKOPOCTH.

[TpeoOpazoBaHre ABMKCHUN C UCTIOIH30BAaHHEM MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonienue nprxeHus Tena, OpoLIeHHOTo MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenne ckopocTy npu IBUKEHUH MO OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTel, TPACKTOPH, CKOPOCTEN ABMKEHUS OJAHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAEIICHUS MTHOBEHHON CKOPOCTH.

N3MepeHne yckOpeHUs TMpU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JABHWKCHHHM IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHUHU.

N3mepenune yckopeHus: CBOOOAHOTO majieHus (PeKOMEHI0BAHO MCIOIb30BaHue HU(POBOU
1abopaToOpuH).

W3yuenune OBUXXKEHUS Teja, OPOIIEHHOTO rOpU30HTANbHO. [IpoBepka rumoTessl o MpsaMoit
MIPONOPLIMOHAIIBHON 3aBUCHUMOCTH MEXIY JAIBHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3ydenue nBrkeHuUs Teaa Mo OKPY>KHOCTH € MTOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnemoBanne 3aBHCHMOCTH TEpHoOJa OOpalieHHWs KOHUYECKOTO MAasTHHKa OT €ro
[apaMeTpOB.

Tema 2. /lunamuka.

[Tepsrlii 3akoH HproToHa. MHepunanbHble cucTemMbl OTCUETA. [IpUHIMI OTHOCUTEIIBHOCTH
lNanunes. HeunepunanbHble CUCTEMBI OTCUETa (OMpeaeTIeHHEe, TPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uiuy Cuil.

Bropoii 3akon HeroTOHa 1511 MaTepraibHOM TOUKHU.

Tpernii 3axkoH HprOTOHA 711 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTb TPAaBUTAIIMOHHON M MHEPTHON MacCCHI.

Cuna TtsxkecTH. 3aBHCHUMOCTb YCKOPEHHUSI CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckoil mUpoThl. JIBHKEHUE HEOCCHBIX T U WX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIerocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHMs] CKOJIBKEHMS W CHJIA TPEHUS IOKOS.
Koaddurment tpenus. Cuna CONpOTUBICHUS MPU JBIKEHUU Tella B JKUIKOCTH WJIM rase, e
3aBUCHUMOCTBH OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUS.

Hasnenue. I'mapocratnueckoe nasienue. Cuna Apxumena.

TexHHueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: MOIIIMITHUKN, JBHKEHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmoienue nBr>KeHUs Tell B MHEPLUATIbHBIX U HEMHEPIUATIbHBIX CHCTEMax OTCUETa.

[IprHIMI OTHOCUTENBHOCTH.

Kauenne nByX HLMIMHAPOB WJIM IIAPOB PA3HOW Macchl C OJIMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIBHO HEUMHEPLIMATBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJICHCTBYIOIIEH MPUITIOKEHHBIX K TNy CHJI C IPOU3BEACHUEM MacChl Tela
Ha €ro yCKOPEHUE B UHEPLUAIBHON CHUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIMX B PE3YJIbTATE B3AUMOICHCTBHUS TEI.

N3mepenne macc no B3auMOAEICTBUIO.



HesecomocTs.

Bec tena mpu yckopeHHOM MOABEME U TaJICHUH.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOsI, KAYeHHSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot, npakmukym.

W3mepenne paBHOACHUCTBYIOIICH CUJI P ABMXKEHUHU OpycKa MO HAKJIOHHOM MIOCKOCTH.

[IpoBepka TUIMOTE3BI O HE3aBUCHMOCTH BPEMEHH MIBW)KEHHUS Opycka IO HaKIOHHON
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

UccnenoBanue 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpa3sie, oT ux jaedopmarnmm.

N3yuenune nBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHi OJIOK.

N3mepenne koddduimenTa TpeHus 1Mo BEIUYHHE YIIIOBOTO KOd(PPHUIMeHTa 3aBUCUMOCTH
Fp(N).

HccnenoBanne faBmkeHUss Opycka IO HAKJIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
KOd(PHUITUEHTOM TpEHUS.

N3yuenue nBuxkeHuUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAoe Teno. [locTynaTensHoe U BpaliareabHOE ABMKEHHUE TBEPIOTO Tena.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpaiieHus. [lnedo cumbl. CrnokeHHe CUll, MPUIOKEHHBIX K
TBEpAOMY Teny. LlenTp Tspkectu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeaA.

YcTolunBoe, HEYCTOUNBOE, O€3pa3IMYHOE paBHOBECHE.

TexHuueckne yCTpOHCTBAa M TEXHOJOTHYECKHE MPOIECChl: KPOHIITEHH, CTPOUTEIbHBIH
KpaH, peléTyaTbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot, npakmukym.

UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO Tella, UMEIOIIETO OCh BPAICHUSI.

KoHncTpynpoBanue KpOHIITEHHOB U pacy€T CUJl YIIPYTOCTH.

N3ydenne ycTOHYMBOCTH TBEPIOTO TeJa, UMEIOIIETO UIOMIA b OTIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

NMnynsc MaTepuallbHOW TOYKH, CUCTEMbl MaTepuaibHbIX TOYeK. L[eHTp macc cuctemsl
MaTepUalIbHBIX ToUeK. Teopema o JBIKEHUH LIEHTpa Macc.

Nmiynbe cuibl 1 M3BMEHEHHE UMITYJIbCa Tea.

3aKoH COXpaHEeHMs UMITYJIbCa.

PeaxkTnBHOE ABMKEHME.

MoMeHT uMMyjbca MaTepuanbHOW TOukd. lIpencTaBieHne O COXpaHEHWH MOMEHTa
UMITYJIbCA B IICHTPAIBHBIX MOJISX.

Pabora cuipl Ha MaloM M Ha KOHEYHOM IMepeMmenieHuu. [ 'padudeckoe mpeacraBicHUe
paboThI CUITBIL.

MOUIHOCTb CHIIBL.

Kunernueckass 3Heprus maTepuanbHOM TOUku. Teopema 00 HM3MEHEHHH KHHETHYECKON
SHEPTUHN MaTepPUAIbHOIN TOUKH.

[ToTenmanpHbie U HEMOTEHIIMATbHBIC CWIBI. [loTeHnmanbHas >Heprus. [loTeHnmanbpHas
SHeprus ynpyro aegopmupoBaHHON TpyxuHBI. [loTeHIManpHas >HEPrus Tena B OJHOPOIHOM



rpaBUTalIMOHHOM ToJie. [loTeHunanpHas 3Heprusi Teja B FPABUTAIMOHHOM I0JIE€ OJJHOPOIHOTO
mapa (BHyTpH M BHE 11apa). Bropast kocmMudeckasi CKopocThb. TpeTbs KocMHUecKasi CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIUAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKON SHEPrHUU CHCTEMBI
TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJTKHOBEHHUS.

VYpaBHenue bepHymnm miig uaeanbHOM KUIKOCTHM Kak CIEICTBUE 3aKOHA COXPAHEHMS
MEXaHUYECKON IHEPTUH.

TexHu4yecKue yCTpPOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: JIBUKEHUE PAKET, BOJIOMET,
KOnEp, MPYKUHHBIN MUCTOJET, TUPOCKOI, (UTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

N3MepeHrie MOIIIHOCTH CHUJIBI.

W3meHeHue sHeprun Teja Mpu COBEPIICHUU PaOOTHI.

B3anMHble npeBpanieHus] KHHETUYECKOM M MOTEHLUMAJIbHOM SHEPrHil NMpH ACHCTBUU Ha
TEJIO CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHre SHEepTruu Mpy CBOOOHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopmsie pabomaol, npaKmuKym.

N3mepenne ummysbca Tena mo TOpMO3HOMY MTYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENH IEKTPOMOOWIIS ¥ MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE H3MEHEHHUS UMITYJIbCA Tela C UMITYJIECOM CHIIHI.

HccnenoBanue coxpaHeHUs: UMITyJIbCa IPU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS MTOTSHIIMATBLHOW SHEPTUU TPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.

Omnpenenenre pabOTHI CHIIBI TPEHHSI IPU IBM>KEHUU Tella TI0 HAKJIOHHOM IITOCKOCTH.

Paznen 3. Mogekyasipaasi pu3uka u TePMOAUHAMMKA.

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU MeoPUU.

OcCHOBHBIE TIOJIOKEHUST MoJIeKyJsipHO-KuHeTH4Yeckol Teopun (MKT), wux ombiTHOE
obocHoBanue. [quddys3us. bpoyHoBckoe nBmkeHne. XapakTep NBWKCHHUS W B3aUMOJICHCTBUS
YacTHUIl BelecTBa. MoAenu CTPOEHUs Ta30B, JKUIKOCTEH U TBEPABIX Tell U 00BSICHEHHE CBOICTB
BElleCTBA HAa OCHOBE OSTUX Mojeneil. Macca u pasmepsl Mozekyn (aromoB). KommuecTBo
BemiectBa. [locTostHHas ABoraapo.

TemmoBoe paBHoBecue. Temmeparypa u cmocoObl e€ u3aMepenwus. lllkama Temmepatyp
Lenncus.

Mopens wuaealbHOrO Ta3a B  MOJIEKYJSPHO-KMHETHYECKOM TEOpPUHM: YaCTUIBI rasa
JBUKYTCS] XAOTUYECKU U HE B3aUMOJIEUCTBYIOT IPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHHe MenaeneeBa—Kimamneiipona. AOcComOTHas TeMrmeparypa
(mkanma temmeparyp KensBuna). 3akon JlampToHa. M3ompormecchl B UAEaTbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHHe M30MPOILIECCOB: U30TepMa,
u30xopa, nzobapa.

CBsi3p MeXIy JaBICHUEM M CpEeAHEH KUHETHYECKOM SHepruel mMnocTynareabHOro
TEIJIOBOTO JIBIDKCHUSI MOJIEKYJI HACAIBHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-
KMHETHYECKON TEOPUH UACATBHOIO rasa).

CBs3p  aOCOJNIFOTHOM  TeMIlepaTypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CPEIHEH
KHHETHYECKOW SHEPTUeH MOCTyNaTeIbHOTO TETUIOBOTO JBMIKEHHUS €€ YacTHII.



TexHuueckue yCTpOHCTBA M TEXHOJOTMUECKHE MPOLECChl: TepMOMETp, Oapomerp,
[0JTy4eHHEe HAHOMAaTEepUasoB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTHUL] BELIECTBA.

Mopenb GpOyHOBCKOTO JIBH)KCHUS.

Buneoponuk ¢ 3anuceio pealbHOro OpOYHOBCKOTO JIBHKEHUSI.

Juddy3us KUIKOCTEH.

Mopnens onsbita IlITepHa.

[IpuTsxeHue MoIEKyI.

Moenu KpUCTaIINYECKUX PEIETOK.

Habutoienue u ncciaeioBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomol, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHSI TEIJIOBOTO PAaBHOBECHS MPU TEINIOOOMEHE MEeX Ty
ropsiueil U XOJO0AHOU BOJOM.

N3ydyenne wu3zoTepMUYecKoro mpoiecca (peKOMEHIOBAHO HCIONb30BaHUE HUGPOBOH
nabopaTopun).

N3y4eHne n30Xo0pHOro nmporecca.

N3yyenne nzobapHoro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoauHamuueckast (TH) CHCTEMA. 3aganue BHEIIHUX  YCJIOBUWA  JJIS
TEPMOJMHAMMYECKON  cuUcTeMbl. BHemHume u  BHyTpeHHuEe mnapameTpbl. [lapamerpsl
TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEJHHME 3HAYEHUs BEJIMYMH, ONMHUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nayano repmoanHamuku. CaMonpon3BOIbHAs pejakcalns TepMOIUHAMHYECKON
CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogenb wuzaeanbHOro ra3a B TEPMOJAMHAMMKE — CHUCTEMa YpPAaBHEHUH: ypaBHEHUE
MenneneeBa—Kianeiipona U BbIpaXX€HUE JI1 BHYTPEHHEW SHEPruU. Y CIOBHUS MPUMEHUMOCTH
9TOW MOJENW: HU3Kas KOHICHTPAIMS 4YacCTHUIl, BBICOKHE TeMIIepaTyphl. BrIipaxkeHue s
BHYTPEHHEHN YHEPTruy OJJHOATOMHOI0O UACAIBHOIO rasa.

KBazucrarnueckue u HeCTaTHUECKUE TPOLIECCHI.

OneMeHTapHast paboTa B TepMOJMHaMuKe. Beruucnenue padoTsl 1o rpaduky npoiecca Ha
pV-auarpamme.

Tennonepenaua kak crnoco0 U3MEHEHUS BHYTPEHHEH SHEPrUM TEPMOAMHAMUYECKOMN
cucTeMbl 0e3 coBepieHus: padoThl. KOHBEKIMS, TEMIONPOBOIHOCTD, U3ITYUEHHE.

KomnuectBo TemnoTel. TemmoéMKOCTh Tena. YaenbHas W MOJISIpHAs TEIUIOEMKOCTH
BelleCTBAa. YpaBHeHHEe Maliepa. YenbHas TEINIOTa CropaHusi ToImuikBa. Pacuér kommvecTBa
TEIUIOTHI IpH Teruionepenade. [lonstie 06 aquabatHoM mporiecce.

[lepBriii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprusi. KomudecTBo TerioTsl U pabora
KaK Mepbl U3MEHEHUsI BHYTPEHHEN YHEPTUU TEPMOIUHAMHYECKON CHCTEMBI.

Bropoil 3akoH TepMOAMHAMHMKMA JJii PaBHOBECHBIX IIPOILIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMMYECKON CUCTEMbI IMPOXOIUT €AMHCTBEHHas ajauadara.
AOcommoTHas TeMIeparypa.

BTtopoii 3ak0H TEpMOJMHAMUKH ISl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEPENAThH
TEIJIOTY OT OoJiee XOJIOAHOrOo Tena K Oojee Harperomy Oe3 kommeHcaruu (Kmaysuyc).
HeoOpaTuMocTh pUpOIHBIX TPOIECCOB.



[Ipunnune! nevictBus TernoBbix MammH. KIT/I.

MakcumanbHoe 3Hauenne KII. [{ukin Kapno.

DKOJIOTUUECKHE aCMEeKThl UCIOJIb30BAaHUS TEIJIOBBIX JBUTaTeNIei. TeraoBoe 3arps3HeHne
OKpY>KaloIleu cpebl.

TexHuUYecKkrue yCTpPOMCTBA U TEXHOJIOTUYECKHE MPOUECCHI: XOJOIUIbHHUK, KOHJIUIIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIA JBUTATENM, MapoBas TypOWHA, TMOJTYYCHHE CBEPXHHU3KUX
TeMnepaTryp, yTWIM3alMs «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOIO Hacoca,
YTUIIN3ALUs OMOOPTaHNYECKOTO TOTUTUBA JJIsl BEIPAOOTKH «TETUIOBOM» M SJICKTPOIHEPTHH.

Hemoncmpayuu.

N3menenune TemmnepaTypsl py aquadaTHIeCKOM PaCIIupEHUH.

Bo3nymiHoe orauso.

CpaBHeHHUE YIIETbHBIX TEMIOEMKOCTEHN BEIIECTB.

CriocoObl M3MEHEHHST BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabatHoro mpoiiecca.

KomnbroTepHbie MOAEIH TEMIOBBIX IBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

N3mepenne yaenbHOU TeII0EMKOCTH.

HccnenoBanue nponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mporiecca.

N3ydeHne B3aMMOCBS3U SHEPIUU MEXKMOJICKYJISIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn geujecmea. Pazoevie nepexoowl.

[TapooOpazoBanne W KoHACHcamus. VcmapeHne W KuIeHHWE. YJACIbHAas TeIIoTa
napooOpa3zoBaHuUsI.

Haceiennsle W HeHachlllleHHblEe Mapbl. KadecTBeHHass 3aBUCHUMOCTb IUIOTHOCTH M
JABJICHUS HACHIIICHHOTO IMapa OT TeMIIepaTyphl, KX HE3aBHUCHMOCTh OT 00BEMa HACKHIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT JIABJICHHUS B KUJIKOCTH.

BnaxxnocTh Bo3myxa. AGCONIOTHAS M OTHOCUTENbHAS BJIAKHOCTD.

Teépnoe Teno. Kpucranmmuiyeckne u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPHCTAJIIOB.
[InaBnenue u kpuctanIuzanus. Y aenbHas TeroTa miaBienus. Cyonumarus.

Hedbopmaruu tBEpmoro Tenma. Pactskenue m ckxatue. Casur. Moayne FOwra. Ilpenmen
ynpyrux aedopmaruii.

TemnmoBoe pacuupeHue KUAKOCTEH 1 TBEPABIX Tel, 00BEMHOE U TMHEHHOE paclIupeHue.
AHTapMOHH3M TEIUIOBBIX KOJICOAaHWH YaCTHI] BEIISCTBA KaK NMPUYMHA TEIUIOBOTO PACIIMPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpruM B (ha30BBIX MEPEXOIaAX.

YpaBHEHuUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadumeHT moBepXHOCTHOTO HaTshkeHHs. KanumnspHbie
siBJieHud. [laBieHue moj MCKpUBJIEHHON MOBEPXHOCTHIO kuakoctu. ®opmyna Jlamnaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMUECKHE TIPOLECChl: O KHAKUE KPUCTAILIBI,
COBPEMEHHbBIE MATEPUAIIBI.

Hemoncmpayuu.

TerutoBoe pacmmpeHue.

CBoiicTBa HACBIIIEHHBIX apOB.

Kunenne. Kunenue nmpu moHMKEHHOM JTaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSHKEHHUS.



OnbITEl ¢ MBUIBHBIMHU IIJIEHKAMHU.

CmaunBaHue.

Kanwuisipaeie siBieHus.

Mopaenu HeHBIOTOHOBCKOM KUIKOCTH.

Crioco06bI U3MEpEHUSs BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMUECKOTO BELIECTBA.

Bunpr nedopmarmii.

HaGmonenue mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3mepenue yaenbHOM TEIUIOTHI MJIaBICHUS JIbJA.

N3ydeHue cBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenne abCoOTHOM BJIaKHOCTH BO3yXa M OI[EHKA MacChl TapOB B IOMELICHHUH.

N3mepenue ko3¢ puirieHTa NoBEpXHOCTHOTO HATSKEHUS.

N3mepenune monyns FOHra.

HccnenoBanue 3aBUCUMOCTHU JieopMallii PE3HHOBOTO 00paslia OT MPHIIOKEHHON K HEMY
CUJIBL.

Paznen 4. DaekTpoauHaMuKka.

Tema 1. Inexmpuueckoe nove.

DJIeKTpU3alMs Ted U €€ MPOSABJICHUS. DJICKTPUUYECKHUM 3apsan. JlBa BHIA AJIEKTPUUECKUX
3apAnoB. [IpOBOOHMKH, NMAIEKTPUKM W TMOJYHPOBOJHUKH. ODJIEMEHTApHBIA JIIEKTPUUYECKHUI
3apsj. 3aKOH COXPAaHEHUs JIEKTPUUECKOTO 3apsija.

Bsaumopeictsue 3apanoB. Todeunsle 3apsaabl. 3akoH Kyiona.

Dnektpuyeckoe noiie. Ero neiicTBre Ha IEKTPUUECKUE 3apsibl.

Hanpsok€anocts  anektpuyeckoro moist. IIpoOubiii 3apsin. JluHUM  HanpspkEHHOCTH
aneKTpudecKkoro nosst. OJHOPOIHOE FNEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh IEKTPOCTATUYECKOTO MOJA. PasHOCTh NOTEHIMAIOB M HAIPSLKCHUE.
[loreHumansHast  3HEprus  3apsAa B JJEKTPOCTATHYECKOM  IIOJIE. [Torennman
ANEKTPOCTaTHYECKOro Mmojis. CBs3p HANpsHKEHHOCTH TOJMS W Pa3HOCTH NOTEHIMAIOB JUIS
3JIEKTPOCTATUYECKOTO MO (KaK OJJHOPOAHOTO, TaK M HEOTHOPOJHOTIO).

[TpyHLIKI CynEepIIO3ULIMH DIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apspkeHHOH cdepbl. [lose paBHOMEpHO
3apspkeHHOro 1o oO0béMy miapa. Iloje paBHOMEpPHO 3apsHKeHHOW OECKOHEYHOH IUIOCKOCTH.
KaprtrHb! nHMNM HANPSY)KEHHOCTH ATUX MOJIEN W OKBUIIOTEHIIUAIBHBIX TIOBEPXHOCTEN.

[IpoBOIHMKY B AJIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM T0JIe. J[nnIeKTprudecKasi NpOHUIIAEMOCTh BEILECTBA.

Konnencarop. ONeKTpOEMKOCTh  KOHJIEHCATOopa. OIIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIeHCaTopa.

[TapannensHoe  coenquHeHHWE  KOHJAeHcaTtopoB.  IlocienoBaTenbHOE — COEIUHEHUE
KOHJIEHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHJEHCaTopa.

JIBr>keHUE 3apsHKEHHOM YacTULBI B OJTHOPOJHOM JJIEKTPUYECKOM TIOJIE.

TexHuyeckue yCTpOMCTBa M TEXHOJOTHMUYECKHE MPOLECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTpOCTAaTUYECKas 3alUTa, 3a3€MJICHHUE 3JIEKTPONpUOOpOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpOUCTBO U IPUHIUIL JEHCTBUSA DJIEKTPOMETPA.

DIEKTPUYECKOE M0JIE 3apSKEHHBIX IAPUKOB.

DIEKTPUUYECKOE MOJIE JBYX 3apSKEHHBIX IJIACTHH.

Mopenb anekTpoctatuueckoro renepatopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM MOJIE.

OJneKTpoCcTaTUYECKas 3aluTa.

VY CTpOICTBO U AEHCTBHE KOHACHCATOPa NOCTOSTHHON U TIEPEMEHHOU EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIOAAM IUIACTHUH,
paccTOsSHUSA MEXYy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus MEeKTPUUECKOTo MO0JIs 3apsKEHHOT0 KOHAEHCATOpPA.

3apsaka u pa3psiKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npaKmuKym.

OneHka cul B3aMMOACHCTBUS 3apsyKEHHBIX TEJl.

HabmroneHnue npeBpalieHust 3Hepruy 3apsKeHHOT0 KOHAEHCATOpa B SHEPTUI0 U3ITyUEHUS
CBETOJUO/IA.

N3yueHune mpoTekaHus TOKa B LENH, COAEPKALICH KOHACHCATOP.

Pacnipenenenne pa3HOCTHM TOTEHIMANOB  (HANpPSDKEHHWs) TPU  IOCIEI0BATEIbHOM
COECIMHEHNH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. [locmoannwtii 31eKmpudecKuii mok.

Cwua Toka. ITocTOSAHHBIN TOK.

VYcinoBus  CyIIECTBOBAHUS IIOCTOSIHHOTO DJIEKTPUYECKOrO0 TOKa. VICTOUHMKHM TOKa.
Hanpsixenne U u OJ1C &.

3akon OMa Juist yyacTKa LEeTH.

OJNEKTPUYECKOE  CONPOTUBIEHHE.  3aBUCUMOCTb  COIPOTUBJIEHHMS  OJHOPOJIHOTO
MIPOBOJAHMKA OT €ro JJIMHBl M IUIOMIAJU IONEPEYHOr0 CEUEHHUs. Y AENbHOE COIpPOTUBIICHHE
BEILIECTBA.

IlocnmenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHMKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux nene. [Ipasuna Kupxroda.

Pab6ota snekrpuueckoro Toka. 3akoH [[xoyns—Jlenua.

MoOIIHOCTB NEKTPUYECKOro TOKa. TenoBast MOIIHOCTB, BBIAEIIAEMAsl HAa PE3UCTOPE.

OJIC u BHyTpeHHEEe CONpPOTUBIEHHUE WCTOYHMKAa TOKa. 3akoH Oma s TMOJIHOM
(3aMKHYTOM) 3J€KTpUUECKOM 1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe 3amMbIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue yCTpOHCTBA M TEXHOJIOTMUECKHE IPOLECCHl: aMIIEPMETP, BOJBTMETP,
peocTaT, CYETUHK IIIEKTPUYECKON SHEPTUU.

Hemoncmpayuu.

W3mepenne cuibl TOKa ¥ HAIIPSDKEHUS.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKa OT HANPsKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJUBaHUS U CBETOAMOAA.

3aBUCUMOCTb COINPOTHUBIIEHUS LWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTM CHJIBI TOKa OT COINPOTUBJIEHHUS MPU IOCTOSIHHOM
HaIPSDKEHUU.

[Ipsimoe u3mepenne DJC. KopoTkoe 3aMblkaHNe rajibBaHUUYECKOIO AJIEMEHTA M OICHKA
BHYTPEHHETO CONPOTUBIICHUS.



CrniocoObl coeTMHEHNsI ICTOUHUKOB ToKa, DJ]C b6arapei.

HccenenoBanue pasHOCTH MOTEHIMAIOB MEKy IOJKOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanue CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbpHOro COpoOTUBIEHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIS JIaMIIbl HAKaJIWMBaHMSL.

VYBenuueHue npezenna n3MepeHus aMrepMeTpa (BoJbTMETPA).

N3mepenne D/IC v BHYTpEHHETO CONPOTUBIIEHUS] HCTOYHHMKA TOKA.

Uccnenosanue 3aBucumoctu J/1C raqbBaHUYECKOro 3JIEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pa3HOCTH NOTEHIMAIOB MEXKy MOJIIOCAMHA UCTOYHHMKA TOKA OT CHJIBI TOKa
B LIEMH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuyeckass NPOBOAMMOCTb DPA3IMYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOAMMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTUBJIEHHMS  METAJJIOB  OT  TEMIIEpPaTypBl.
CBepXIpoOBOIUMOCTb.

OnexTpuyeckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonHuku. CoOCTBEHHass M MNpPUMECHas MPOBOJMMOCTb IOJYNPOBOJHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHuKOBbIE TPHUOOPHI.

ONEKTPUYECKUN TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3axonsl Dapazest U1l 2IEKTPOIH3a.

OnexTpuueckuii TOK B raszax. (CaMOCTOATENbHBIH M HECAMOCTOSTEIbHBIA pa3psl.
Pasnuynble TUIIBI caMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckue yCTpoOHCTBA M MPAKTUYECKOE MPUMEHEHHE: Tra3opa3psaHble JaMIlbl,
AIIEKTPOHHO-JIyueBasi TPyOKa, MONYNPOBOJHUKOBBIE MPUOOPHI: AMOMA, TPAH3HCTOpP, (HOTOAMOL,
CBETOAMOJ, TalbBaHUKA, paUHUPOBAHWE MEIW, BBIIUIABKA AJIIOMHUHUS, OJEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTB COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3axoHsbI 2nekTpoiansa apazes.

HckpoBoli pa3psa 1 NPOBOAMMOCTG BO3AYyXa.

CpaBHEeHHE TPOBOUMOCTH METAIIJIOB U MOJYIPOBOIHUKOB.

OaHOCTOPOHHSASA MPOBOAUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

Habmronenue anexkrpoiusa.

W3mepenue 3apsa 0JTHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

Pu3nyecKuil NPaKTHKYM.

CriocoOb1 n3mMepeHust (U3NIECKUX BEIWYHH C HCIIOIB30BAaHUEM aHAJIOTOBBIX M IIH(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  MOTPEIIHOCTH H3MepeHuil  ¢u3ndyeckux BenuuuH. OleHKa TpaHUI]
MOIPEIIHOCTEM.



[IpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUN 3aBUCUMOCTEH  (DU3NYECKUX
BCJIMYHH, NPOBCPKa MNPCAIOKCHHBIX THMIIOTEC3 (BI)I60p u3 pa60T, OIMHMCAaHHBbIX B TEMATHYCCKUX
paznenax «Y4eHUYeCcKui IKCIIEPUMEHT, JIaDOpaTOpHbIE PA0OTHI, IPAKTUKYM).

MesxknpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriryonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCA ¢ YUETOM
COJIepKATENIbHBIX MEXIPEIMETHBIX CBsI3€M € KypcaMM MaTeMaTUKd, OWOJOTMM, XHMUH,
reorpa(guu U TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUSA, C6AZAHHDBIE C USYUEHUEM MEMO006 HAYUHO20 NOZHAHUA:
ABJICHHE, HAy4HbIM (QakT, rumnores3a, (uzndeckas BETUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
AKCIIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUH, N3MEPUTEIbHbIE
puOopsl, udpoBas 1adopaTopusl.

Mamemamuxka: pemieHue CUCTEMBbl ypaBHeHuW. JluHeiHas ¢yHkums, mapabona,
runep6oia, ux rpaguku u ceoiicta. Tpuronomerpuueckre PyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOphl M HX NPOEKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexaHnueckoe ABIKEHHE B JKUBOM mpupoze, auddys3us, ocMoc, TermIoo0MeH
KUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKAWOIIEH  Cpelbl,  yTHWIH3ALMs
6I/IOOpl"aHI/I‘-ICCKOFO TOINIMBA JIA BI)Ipa6OTKI/I «TETIOBOI» H SJICKTPO3HEPTHHU, MOBEPXHOCTHOC
HATAXKCHUC U KAITUIIIAPHBIC SIBJICHUA B IPUPOAC, SJICKTPUUCCKHUEC SABJICHUA B JKUBOM nmpuponae.

Xumun: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHasi Macca, MoJdy4YeHHe HaHOMaTepHasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U
ra3oB, JKUJAKHE KPHCTaJbl, 3JEKTPUUECKHE CBOHCTBA METAUIOB, AJIEKTPOJIUTHYECKAs
JMCCOLMAINS, TaJIbBAHUKA, YJIEKTPOHHASI MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHoCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BAaHUEM MEXaHM3MOB, YUET CyXOro u
KHUJKOTO TpPEHUST B TEXHHKE, CTAaTUUYECKHE KOHCTPYKUMHU (KpOHIUTEHH, pelérdyarble
KOHCTPYKIII/II/I), HCIIOJIB30BAHUC 3aKOHOB COXPAHCHUA MCXAHUKH B TCXHUKC (FI/IpOCKOH, BOI[OMéT
U JIpyrue), IBUraTelb BHYTPEHHEro CropaHusi, napoBas TypOHHa, OBITOBOH XOJIOAWJIBHUK,
KOHAUIHWOHED, TEXHOJIOI'UHU MMOJTy4YCHHA COBPEMEHHBIX MaTcpHraioB, B TOM YHUCJIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTUHM,  3JEKTpoCTaTHYecKass  3allluTa,  3a3eMJICHHE
3JIEKTPONPUOOPOB, ra30pa3psiiHbIE JAMIIbl, OTYIPOBOIHUKOBbIE TPHOOPHI, TalbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB M TNPOBOJHUKOB C TOKOM. MarHurtHoe IoJie.
Bexkrop marauTHOM MHAYKIMU. [[pUHIMI CyIeprio3uMy MarHUTHBIX nosie. JIMHUKM MarHuTHOM
WHIYKIHUU.

MarautHoe noje NPOBOJHUKA C TOKOM (NIPSMOT0O IPOBOJHMKA, KaTYLUIKH U KPyTrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amriepa, e€ HanpaBlIeHUE U MOIYJIb.

Cuna Jlopenma, e€ HampaBiIeHHE M MOAYJb. JIBIDKEHHE 3apsDKEHHOW YacTHIBl B
OJTHOPOJTHOM MarHuTHOM MoJje. Pabora cusl Jlopenna.

MarnutHoe nose B Beuiectse. deppomMarHeTHky, napa- U JuaMarHeTUKU.



TexHnueckue yCTpPOWCTBA W TEXHOJIOTMYECKUE MPOLECChl: MPUMEHEHHUE TMOCTOSHHBIX
MarHiTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJABUTATENh SIKOOW, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

Kaptuna nuHWI WHIYKOHHM MarHATHOTO TIOJIS TIOJIOCOBOTO M MOJKOBOOOPA3HOTO
MMOCTOSIHHBIX MarHUTOB.

KaptvHa 1nuHMA MarHUTHOM WHAYKUMHA MOJSA JUIMHHOTO NPSIMOrO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumogeiicTBue AByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

Habmoienue nBrxeHus my4yka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHuMn neiCTBUS 3IEKTPOU3ZMEPUTENILHOTO MPUOOpa MarHUTOAIEKTPUYECKON CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuxKym.

HccnenoBanne MarHUTHOTO MOJISl HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMArHETHKOB.

UccnenoBanue neiicTBUS TOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cunbsl AMiepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMIIepa OT CUJIBI TOKA.

OnpeneneHre MarHUTHON MHIYKIIMU Ha OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. Inexkmpomaznumnas uHOYKYuUs.

SBneHue »neKTpoMarHuTHOM MHAYKIUU. IloTok Bekropa mMarHuTHOW MHAyKuuu. DJC
WHOYKUMU. 3aKOH 3JeKTpoMarHUTHOM wuHAaykumu Dapanes. BuxpeBoe snexTpuueckoe moJe.
Toxku dyko.

O/1C uHayKIMK B IPOBOAHUKE, ABUKYIIEMCS B OJTHOPOJJHOM MarHUTHOM II0JI€.

IIpaBuno JleHna.

NunyktuBHocTh. Karymika HWHAYKTHBHOCTH B II€MM TMOCTOSIHHOTO Toka. SIBieHue
camouHaykiuu. JIC caMOMHAYKIWH.

DHeprusi MAarHUTHOTO TOJIST KATYIIKA C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuueckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: HHAYKIMOHHAs II€Yb,
COJICHOU/, 3aIIUTa OT JIEKTPU3ALMHU TN MPU JBUKEHUU B MATHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

HaGmronenue siBneHus 3J€KTPOMarHuTHON UHIYKITUH.

UccnenoBanune 3aBucuMoctd IJIC MHAYKIHMH OT CKOPOCTH HM3MEHEHHMs] MarHUTHOTO
MIOTOKa.

[IpaBuno Jlenna.

[Tagenne MaruuTa B alFOMUHHEBOM (MeIHOM) TpyOe.

SIBneHue caMOMHAYKIIUH.

Uccnenoanue 3aBucumoct IIC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS CUJIbl TOKA B
LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

UccnenoBanue sSiBICHUS AIEKTPOMArHUTHON MHIYKITUH.

OnpeneneHre NHIYKIUHA BUXPEBOIO MArHUTHOTO TOJIA.

UccnenoBanue siBIeHUS CAMOUHIYKITHH.

COopka MozieH 3JEKTPOMAarHUTHOTO TeHEPATopa.



Pasnea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOIEOAHMUSI.

I'apmonmnueckue  kosebanus.  KuHematmueckoe W AMHAMHYECKOE  OIMCAHUE.
DHepreTuyeckoe ONucaHue (3aKOH COXpaHEHUs MeXaHW4ecKod »oHepruu). BoiBoa
JUHAMUYECKOTO  ONMMCAaHHMs TapMOHUYECKHUX KoleOaHMH M3 UX DHEPreTHYecKoro u
KMHEMAaTU4EeCKOTO OIMCAHHUS.

Ammuintyga u (asza konebanuii. CBA3b aMIUIMTYbI KOJ€OaHMH HMCXOAHOM BETUYMHBI C
aMIUTUTY1aMU KoJieOaHUH e€ CKOPOCTH U yCKOPEHHUSI.

Ilepuon u yactora konebanuii. [leproa ManbIx CBOOOAHBIX KOJIEOAHUI MaTEMaTUYECKOTO
MasTHUKA. [leprnon cBOOOAHBIX KOJIEOaHUH IPYKMHHOTO MasTHUKA.

[TonsiTne o 3aryxaronmux KosneOaHusx. BwiHyx)aeHHBIe KoyeOaHus. Pe3oHaHc.
Pe3onancHas kpuBasi. BivsHue 3aTyxaHusi Ha BUJI P€30HAHCHOM KpUBOH. ABTOKOJIeOaHuUS.

TexHuyeckue yCTpONCTBA M TEXHOJOIMYECKHME IPOLECCHl: METPOHOM, 4Yachl, Kadelwu,
MYy3bIKaJbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck KoaebaTeNbHOrO ABMKEHHUS.

Habutoienue He3aBUCUMOCTH NEpHOAA MAJIbIX KOJIeOaHUH Irpy3a Ha HUTU OT aMILIUTYbI.

HccnenoBanue 3aTyxaomux KojieOaHuil U 3aBUCUMOCTH TEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT CONIPOTHBJICHUS.

HccnenoBanne konebaHuWii rpy3a Ha MacCUBHOM MpYXUHE C I€NbI0 (OPMUPOBAHUS
npecTaBiIeHuit 00 uaeanbHONU MOJIENU MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHUs SHEPTUuM MpH KoleOaHUAX rpy3a Ha MpyKHUHE.

HccnenoBanue BIHYKICHHBIX KOJICOaHUI.

HaGmoienue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

W3mepenue nepuojia cBOOOAHBIX KOJI€OaHUI HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJa B X0/€ KoJIeOaHUH Ha yIpyroM IHoJBece.

W3ydeHue nBUKEHHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue 3HEPruM B MPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTyXalOUIMX KOJeOaHuUi.

HccnenoBanue BIHYKICHHBIX KOJICOaHU.

Tema 2. dnexmpomazHumnule Konebanus.

Koneb6arenbupiii kOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUIACATHHOM
kosneOaTesibHOM KOoHType. Popmyna Tomcona. CBsA3b aMIUIMTY[Ibl 3apsja KOHJAEHcATopa C
aMIUTUTY0H CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTpOMarHuTHblEe KoJjeOaHUs. BbIHYXJE€HHBIE 3JIEKTpOMarHUTHbIE
Kosie0aHusl.

IlepemenHbIil TOK. MOIIHOCTH NEPEMEHHOrO0 TOKA. AMIUIMTYAHOE U JEHCTBYIOLIEE
3HAYEHHUE CHJIBI TOKA M HANPSHKEHUS TIPH pazInyHON (hopMe 3aBUCUMOCTH NTEPEMEHHOT0 TOKa OT
BpPEMEHH.

CuHycouganbHbIi IEpeMEHHBIN TOK. Pe3ucTop, KoHIeHcaTOp U KaTyllIKa MHAYKTUBHOCTH
B IIEMIM CHHYCOHMJIAJIbHOTO TIEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHUH.

Wneansubiii Tpancopmartop. [IponsBoacTBo, mepenada U moTpedaeHrue dICKTPUICCKOM
SHEPIHH.



DKOJIOrMYeCKHE PUCKHM IIPU IPOU3BOJICTBE AIEKTPO3HEpruu. KyibTypa HCIONb30BaHUS
3JIEKTPOIHEPIUU B MOBCEAHEBHOM KU3HH.

TexHuueckue yCTpPONCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: 3JIEKTPUYECKUN 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKA, JIMHUU JIEKTPOIepe1ay.

Hemoncmpayuu.

CB0OO/IHBIE ANIEKTPOMArHUTHbIE KOJIEOaHMUs.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJIEOaHNH OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcumsiorpaMMBl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXalOMKX JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Mojienb 37€KTpOMarHuTHOTO TeHEPaTopa.

BriHyKIeHHbIE CUHYCOUIAIbHbBIE KOJICOaHMsI.

Pesucrop, kaTymka HHIYKTUBHOCTH ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUM PE3UCTOpa, KAaTyIIKHM MHIYKTUBHOCTU U
KOHJIEHCATOopa.

Y CcTpoHCTBO M MPUHLMI AEUCTBUS TpaHC(hopMaTopa.

Mogenb TUHUM 3IEKTPOIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

Nzyuenue Tpanchopmaropa.

HccnenoBanne MepeMEHHOTO TOKa Yepe3 MOCIeI0BaTeNIbHO COEIMHEHHBIE KOHAEHCATOp,
KaTyIIKy U PE3UCTOP.

Habumtoienue 31eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u IN1eKmMpOMAZHUMHbBIE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHUSA HX paclpocTpaHeHus. l[lomepedynsle M HpoOAObHBIE
BoJIHBL. [lepuon, ckopocTh pacnpocTpaHeHMs M AjauHa BOJHBL. CBOMCTBa MEXaHMYECKHUX BOJIH:
OTpa)keHue, NperoMiIeHre, nHTepdepeHIus U TuppaKus.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3ByKa. Bricota ToHa. TemOp 3ByKa.

[IlymoBoO€ 3arpsi3HEHUE OKPYKAIOIICH CPEeIbI.

DJEeKTpOMarHuTHbIE BOJIHBI. YCIIOBUS HM3JIy4YeHMs IJIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpPHUEHTALAS BEKTOPOB B 2JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMAarHWTHBIX  BOJH: OTpPakKCHHE, IPEIOMIICHHE, MOJIIpU3aLus,
uHTEepepeHrs U U paKIus.

[lIxana 251eKTPOMAarHUTHBIX BOJIH. IIpUMEHEHUE RJIEKTPOMATHUTHBIX BOJIH B TEXHHMKE M
ObITY.

[IpuHIMIIBI paIuOCBA3H U TelIeBUICHU. Pagronokanusi.

DJIEKTPOMAarHuTHOE 3arpsA3HEHUE OKPY>KalOIIEe Cpeibl.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paguonpuéMHMK, TeJeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKoBas
JUAarHOCTHKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu.

OO6pa3zoBaHue 1 paclpoCTpaHEHNE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOmromeecs Te10 Kak UCTOUHUK 3BYKa.

3aBHCUMOCTH JIJTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHA.

HaGmroneHue oTpaxeHus ¥ MpeJoMIICHNsT MEXaHUYECKUX BOJIH.

Ha6monenue narepdepeHny u AMQpakiiuy MeXaHM4eCKUX BOJIH.

AKyCTUYECKHI pe30HaHC.



CBolicTBa yabTpa3ByKa U €ro IpUMEHEHUE.

HaGmtonenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa € aMIUIMTYAOM M YacTOTOM
KoJIeOaHuH.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHE, MPEIIOMIICHHE,
noJsisipu3anus, 1udpakuus, HHTephepeHIus.

OOHapy>xeHue HH(PPAKPACHOTO U YIbTPa()UOIETOBOTO U3ITyUSHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKmuxKym.

N3yueHue nmapameTpoB 3ByKOBOM BOJIHBI.

N3y4enne pacipocTpaHEHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamoninHETHOE pacpOCTpaHEHHUE CBeTa B OJHOpOAHOM cpexae. JIyu cera. TodeuHblid
HCTOYHHK CBETA.

OTtpaxenune cBera. 3aKkOHbI OTpakeHHs cBeTa. [locTpoeHue H300paKe€HUI B IUIOCKOM
3epkasie. Chepuueckue 3epkana.

[Ipenomnienne cBeta. 3aKOHBI MpeNOMIIEHUS CcBeTa. AOCONIOTHBIA TMOKa3aTelb
npesomiieHusi. OTHOCUTENBHBIM IOKazaTenb NpenoMieHHus. I1oCTOSHCTBO 4acTOTBI CBETa U
COOTHOUIEHHME JJIMH BOJH IPHU IEPEXO0JE MOHOXPOMATHUYECKOIO CBETA YEpE3 TPaHMIly pasfela
JBYX ONTUYECKUX CPEI.

Xon myueit B npusme. ucnepcus ceeta. CioxHbIi cocTaB Oenoro ceera. Lser.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa NOJIHOTO BHYTPEHHETO OTPaKEHUS.

Cobuparoniie u pacceuBarolmiye JUH3bL. ToHkas auH3a. DOKYCHOE pACCTOSIHHE U
OINTHYECKasi CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (POKYCHOT'O PAacCTOSHHSI TOHKOH cdeprudeckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTENs PETOMIICHHUS.

@opMyiia TOHKOU JIMH3bI. Y BEIMYEHUE, JaBaeMOe JIMH30M.

Xopa sryya, IpOoIIEIIIEro JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOW ONTHYECKOH OCH.
[TocTpoenne n300paskeHU TOYKK U OTpEe3Ka MPSIMOU B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3AX
U UX CUCTEMaX.

OnTtuyeckue npudopsl. Pazpemraromias ciocoOHocTh. [1a3 Kak onTuyeckasi cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBast ontuka. HWHtepdepenuuss cBera. KorepeHTHble MCTOYHMKH. Y CIIOBUS
HAOMIOJIEHUS MAaKCUMyMOB M MHUHHUMYMOB B HWHTep(EpPEHIIMOHHOM KapTHHE OT MABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl kitaccudecknx MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [IudpakumonHas pemérka. YciaoBue HAOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMATUYECKOTO CBETA Ha AUPPAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHHuecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyla, MEePUCKOI,
¢doToanmapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MNPOCBETICHHE ONTHUKH, BOJOKOHHAS
OTTHKA, AU(PPAKIIMOHHAS PEHIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpesoMIIEHNs CBETA.

Habutoienue noiaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Y€PE3 MIIOCKONAPAIIJIENIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB N300paKEHH B JIMH3aX.

Mopenn MEKpPOCKOIIa, TEIECKONa.

Habmonenue narepdepeHnnn ceera.



HaGumoienue IBETOB TOHKUX MJIEHOK.

HaGmonenue audpaxiuu cera.

Wzydenne qudpakiinOHHON PEIIETKH.

Hab6mronenue qudpakiinoHHOTO CIIEKTpa.

Hab6mronenue aucnepcun ceta.

Habmoienue nonsipusanuu cBera.

[IpuMeHeHre NoNsIPONI0B IJIsl U3YUEHUSI MEXaHUYECKUX HAIPSHKEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3mepenne nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PAaCCTOSHHSI OT BEIIeCTBa (Ha MPHUMEPE KUIKHX
JIUH3).

N3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tomydyenue n300pakeHUs B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3bI.

[Tomydenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpGHEPEHIIUN U TOJSPU3ALIUH CBETA.

N3yuenune nonsipusaliny cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJICKTPHKA.

W3zyuenne naTepdepeHINN Ja3epHOTO UTYICHHUS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

Ha6mronenue u uccnenoBanue qudpakiiMOHHOTO CIIEKTpA.

N3mepeHne nyiMHbI CBETOBOM BOJIHBI.

[Tomydenue ciekTpa U3MydeHus: CBETOUO/1a TIPU MTOMOIITH TU(PAKIIMOHHON PEeIETKH.

Pa3znen 6. OcHOBBI crienMaJIbLHONH TEOPHUH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKH. llocTynaTsl crienMalbHONM TEOpUH
OTHOCHUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. IIpeoOpazoBanust  JlopeHua.  YcinoBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJIEHME BPEMEHU U COKpalleHHE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € YHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YAaCTULBI. DHEPTUs MOKOSI.

TexHnuecKkue yCTpOCTBA M TEXHOJOTMYECKHUE IMPOLECCH: CIIyTHUKOBBIE MPUEMHUKH,
YCKOPUTEIH 3apsKEHHBIX YACTHIL.

Y4eHUYeCKui IKCIEPUMEHT, JIa0opaTOpHBIE PA0OTHI, MPAKTUKYM.

OmnpeneneHne UMITyJIbCa W SHEPTHH PEISATHBUCTCKUX YacTHIl (TI0 ¢oTorpadusiMm TPeKoB
3apsSKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KpantoBas pusuka.

Tema 1. KopnycKyaapHuo-60aHo06801 0yaausm.

PaBHOBecHOE TemoBoe wu3MydYeHHE (M3TydeHHE aOCONIOTHO UEPHOrO Tena). 3aKOoH
cMerenus Buna. ['unoresa [linanka o kBaHTax.

@DOTOHBI. DHEPTHU U UMITYJIbC (DOTOHA.

®otorddext. Onbitel A. I'. CroneroBa. 3akoHsl Gporodddexra. YpaBHeHre DHHIITEHHA
s porordderra. «KpacHas rpanunay Goroaddexra.

JlaBneHnne cBera (B YAaCTHOCTH, JaBJICHHE CBETa Ha a0COJIOTHO MOTJIOIIAIONIYIO H
a0CoJIOTHO oTpakarornyto moBepxHocts). OneiTel I1. H. JleGenena.



BonHoBeie cBolicTBa yactull. Bomnsl ne bpoiia. JinHa BoiaHBI ne bpoisid U pazMepsl
o0ilacTh  JIOKaJdW3alMy  JABIDKYIIEWcs  9acTUlbl.  KoOpIyCKyJIspHO-BOJHOBOW  JTyallu3M.
Judpakuyst 3J€KTPOHOB Ha KpUCTaIIax.

Crnennduka usmeperuit B Mukpomupe. CooTHOIICHUS HeonpeaenéHHocte [ eiizendepra.

TexHuueckue ycTpoicTBa M TEXHOJOTHYECKHE MPOIECCHI: CIIEKTPOMETP, (OTORIEMEHT,
¢boToaTUNK, TYHHEIbHBIH MUKPOCKOII, COJIHEYHAas 6aTapesi, CBETOIMO/.

Hemoncmpayuu.

®oTo3(eKT Ha yCTaHOBKE ¢ TUHKOBOW MJIACTHHOM.

HccnenoBanue 3ak0HOB BHelIHero ¢porodddexra.

HccnenoBanue 3aBUCMMOCTH COMTPOTUBIIEHUS MOITYIIPOBOAHUKOB OT OCBELIEHHOCTH.

Ceeronuon.

Conneunast 6arapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

HccnenoBanue poTtopesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANPSKEHHUSL.

Tema 2. @usuxka amoma.

OnBITHI 110 WCCIIEAOBAHUIO CTPOSHUS aToMa. [itanerapHas Mmojiens atoma Pesepdopaa.

[Toctynater bopa. Uzny4yenue u moriomieHue (OTOHOB NPH MEPEXOJe aroMa C OJHOTO
YPOBHS HEPTUU HA IPYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEHN 3HEPrUU aTOMa BOJIOPOJA.

CrioHTaHHOE U BBIHYKIEHHOE U3IyueHue cera. Jlasep.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPAlbHBIA aHAJIN3
(cnexTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jemoncmpayuu.

Mopens onsita Pezepdopaa.

Habutoienue nuHenvaThIX CIEKTPOB.

YCTpoHCTBO U IEMCTBHE CUETUYMKA MOHU3UPYIOIIUX YaCTHII.

Onpenenenye JJIMHBI BOJIHBI JIA3€PHOTO M3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomoi, npaKmuKym.

Habmronenue nuHeHyaToro crekTpa.

HccnenoBanue criekTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U U3MEPEHUE IOCTOSIHHON
Punbepra.

Tema 3. Dusuka amommno20 A0pa u 371eMeHMAPHBLIX YACHULY,.

Hyxnonnast monens sinpa ['eitzenOepra—MBanenko. 3apsa siapa. MaccoBoe yucio sjpa.
H3oTomsl.

PannoaktuBHOCTh. Anbda-pacnaa. DNEeKTPOHHBIN U MO3UTPOHHBIN Oera-pacnajn. ['amma-
U3ITyYEHHUE.

3aKOH paguOaKTHBHOrO pacnana. PaawoaktuBHble u3oTonbel B mpupoge. ColicTBa
MOHM3UPYIOUIETO  W3IyueHus. BiusHue pagMoOakTUBHOCTM Ha  KUBBIE  OPraHU3MBI.
EcrectBennsblit poH nznyuyenus. Jlozumerpus.

DHeprus CBs3M HYKIIOHOB B sizipe. SnepHbie cribl. JledekT Macchl spa.

SAnepuble peakuuu. Jlenenue u cuHTe3 saep. SAnaepHeie  peakTophl. [IpoOnemsl
YIPAaBIIEMOT0 TEPMOSACPHOIO CHUHTE3a. OKOJIOTMYECKHE AacCleKThl pa3BUTUSA  sIEPHOU
SHEPTETUKHU.

MeToapl pEruCTpalvy U UCCIIEIOBAHNS 3JIEMEHTAPHBIX YACTHII.



@dyHaamMeHTanbHble B3auMoJeicTBYs. bapnonsl, Me30HbI U JenToHsl. IIpencraBienue o
CrannapTtHoif Moaenu. KBapk-rimrooHHas MOJIENb aJpOHOB.

®dusuka 3a npenenamu CtannaptHolt mojenu. TEmMHast Matepust U TEMHAs SHEPIHSL.

EnuncTBO hm3nueckoil KapTUHBI MUpa.

TexHu4yeckue ycTpocTBa M TEXHOJIOTHUYECKUE IMPOLIECChl: AO3UMETp, Kamepa BuibcoHa,
SNIEPHBI  PEaKTop, TEPMOSIACPHBIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
TomMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccnenoBanue TpeKoOB 4acTHIL (IO TOTOBBIM (oTorpadusm).

HccnenoBanue paaoakTUBHOTO ()OHA € UCTOIb30BAaHUEM J1I03UMETPA.

Wzydenne nornomeHus 0eTa-4acTull aTlOMHUHUEM.

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U aCTPOPUUKH.

Otanbl  pa3BUTHA  acTpoHOMMH. lIpukimanmHoe W MHPOBO33pEHYECKOE 3HAYEHUE
acTpoHOMHUH. [IpUMEHMMOCTh 3aKOHOB (U3HKU i1 OOBSICHEHUS TMPUPOABl KOCMUYECKUX
00BEKTOB.

MeToapl acTpOHOMMUYECKHUX HccieoBaHUNW. COBpPEMEHHBIE ONTUYECKUE TEJIECKOIBI,
panuoTenecKonsl, BHeaTMOCc(hepHas aCTPOHOMUSI.

Bun 3B€3aH0T0 Heba. Co3Be3nus, spKue 3BE3MbI, ITTAHETHI, X BUAUMOE JABIKEHHE.

Conneunas cucrema.

Connue. ConHeuHasi akTUBHOCTb. MicToununk sneprun CostHIA U 3BE3I.

3BE31pI, WX OCHOBHBIE XapAKTEPUCTHUKHU. Jlmarpamma «CHEKTpaJIIbHBIM Kilacc —
CBETUMOCTB». 3BE3/1bl TJIABHOW MOCIEN0BATENBHOCTU. 3aBUCUMOCTh «MAcCa — CBETUMOCTBY IS
3BE3]1 TJIABHOWM TMOCIIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMeHHbIE
IIPEJICTaBICHNS O IIPOMCXO0XKIEHUH 1 3BotoIMK CoJHIa U 3BE37. DTarbl )KU3HU 3BE3N.

Muneunsiit [1yTs — Hama [ManakTtuka. [lonoxenue n aeuxenue Connna B ["anaktuke. Tunsl
rajakTuk. Paguoranaktuku v kBazapsl. YEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. PasOeranme ramaktuk. Teopust
Bosbiioro B3peiBa. PennkToBOE H3TydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus.

HabGmonenust 3B€3nmHOro Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIOJIBb30BaHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUH Ui  ONpefesieHUs TOJO0XKEHUS HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3ausi CeBEpHOIo NOMYyIIapHs U IpKUe 3BE3/IbI.

Habumonienus B Teneckon JlyHsl, TU1aHET, TYMaHHOCTEH M 3BE3IHBIX CKOIJICHUH.

Du3HYeCKU MPAKTHKYM.

Crioco6b1 n3MepeHus GU3NYECKUX BEIMYUH C UCIIOJIIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCONIOTHBIE W
OTHOCHUTENbHBIE  TOTPEIIHOCTH H3MepeHuil  ¢usndyeckux BenuuuH. OIleHKa TpaHUI]
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUN 3aBUCUMOCTEH  (U3NYECKHUX
BEJIMYMH, MPOBEPKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
paznenax «Y4eHUYeCKnui IKCIIEPUMEHT, JIaDOpaTOpHbIE PA0OTHI, IPAKTUKYM).

O6o0maree NnoBTOpeHune.

O6o0menne W cucTeMaTu3alus CoAepKaHMs — paslienoB  Kypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOJAMHAMUKA», «INEKTpoAMHaMUKa», «KoneGaHUs W BOIHBIY,



«OCHOBBI CHEeIMaIbHON TEOPHUM OTHOCUTENBHOCTH», «KBaHTOBas Qusuka», «IeMEeHThI
aCTPOHOMUU U aCTPODUUKI.

Ponb ¢u3ukum W acTpOHOMHUU B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIHAIBLHOW U
THYECKON cdepax [IeATETbHOCTH 4YeJIOBEKa, pojib M MecTo (U3MKM M acCTPOHOMHMU B
COBPEMEHHOM HAay4YHOM KapTHHE MHpA, 3HAYEHUE OINMCATEIbHOM, CHUCTEMAaTU3HPYIOLIEH,
OOBSICHUTENIFHON U MIPOTHOCTUYECKOH (yHKUMH (pu3ndeckot Teopuu, posib Gpusnyeckoit Teopuu
B (hopMUPOBaHUM NpEACTaBIECHUI O (PU3MUECKONW KapTHHE MHpa, MECTO (pU3MUECKON KapTHHBI
MUpa B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX PEACTABICHUI O IPUPOJIE.

MexnpeamerHbie CBA3H.

N3yyenue kypca ¢pusnku yriryoaéHHoro ypoBHs B 11 kiacce ocylecTBisieTcs ¢ y4€ToM
COJZIepIKATENbHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTHUKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnsle nonamus, c6A3aHHbIE C USYUEHUEM MEMO006 HAYUHO0 NOZHAHUA:
SBJICHHE, HAay4HbIM (QakT, rumnoresa, (uzndeckas BeIUYMHA, 3aKOH, TeOopus, HaOIIoleHHe,
JKCIEPUMEHT, MOJIEIIMPOBAHHUE, MOAEIb, U3MEPEHHE, IOTPEITHOCTH NU3MEPEHUM, N3MEPUTEIBHbIE
npubopsl, U poBas 1abopaTopHsl.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHUIl. Tpuronomerpuyeckre QpyHKIUH: CUHYC,
KOCUHYC, TAaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BekTopsl M uX
MPOEKIIMM Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. [IpOM3BOIHBIE >JIEMEHTapHBIX (YHKIHH.
[Tpu3Haku nogo0us TPEYrOIbHUKOB, ONPEeAEIeHNE TUIOMAAN IUNIOCKUX GUTyp U 00BbEMa Tell.

Buonozua: >nextpuueckue SIBICHUS B JKUBOM MpHpOJE, KojeOaTelbHbIE IBUKEHHUS B
KUBOM  IIPUpPOJE,  DJKOJOTMYECKHME  PHUCKM  INpU  INPOU3BOACTBE  DIIEKTPOIHEPIHUH,
NIEKTPOMATHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKOBas JUATHOCTHKA B
MEIULMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMIECKON PEHIETKH, CTIEKTPAIbHBIN aHaJIH3.

TI'eozpaghusa: mMarHuTHBIE TONIOCA 3eMITH, 3aJIEKH MarHUTHBIX Py, (oTochEMKa 3eMHOM
MMOBEPXHOCTH, cericmorpad.

Texnonoz2us: npuMeHEHNE TTOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOBUTATEIh
SlkoOu, reHepaTop MEpPEeMEHHOI0 TOKa, HHIYKIMOHHAs Ie€4b, JMHUU DJEKTpolrepenad,
AJIEKTPOABUIraTeNb, pajxap, PpaAUONPUEMHHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpa3ByKOBasl IUArHOCTMKa B TEXHUKE, IPOEKLMOHHBIM amnmnapar, BOJIOKOHHAsl OIITHKA,
COJIHEe4YHas OaTapesi, CIIyTHUKOBbIE MPUEMHUKH, sZIepHasi SHEPreTHKa U YKOJIOTHYECKUE acTIeKThI
e€ pa3BUTHUA.



INIL.TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuyectBo 1yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeEM (ungposbie)
Konrpoasnbie | IlpakTudyecku
n/n NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThI
pecypcbl

Pazgen 1. HAYUHBII METO/I IO3HAHUS ITIPUPO/IbI

1.1 Hay4nsiii MeTO O3HAHUSA ITPUPOLBI 6
Hroro no pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpIOTO TENa 5 1
24 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1
Hroro no pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKHHETUYECKON TEOPUHU 15 1
3.2 Tepmonunamuka. TerioBble MalTUHBI 20 1
13 ArperaTHble cocTosiHUS BetecTBa. da3oBbie 14 |
' HEPEX OB
Hroro no pazneny 49
Pa3nen 4. JIEKTPOJANHAMUKA
4.1 DNEeKTpUYECKOE oJIe 24 1




4.2 [TocTOAHHBIN JIEKTPUIECKHUI TOK 24
43 TokM B pa3Iu4HbIX Cpelax 6
Hroro no pazneny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
5.1 OU3NYECKUIN TPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 16




11 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aeoB U TeM uugposbie
Ne i/ P Kontpoabnbie | IlpakTuueckue (upp )
NpOrpaMMbl Bcero o0pazoBarTe/bHbIE
padoThbI padoThI
pecypcsl
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MarunutHoe nosue 14
1.2 DIeKTpOMarHuTHasi UHAYKIUS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS 1 BOJIHBI
2.1 Mexanunueckue KojaeOaHus 10
2.2 DneKTpOMarHuTHbIE KoJeOaHus 15
)3 MexaHn4yecKue 1 3J€KTPOMarHuTHbIE 10 |
BOJIHBI
24 Onrtuka 25 1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

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

4.1 KopryckysipHO-BOJIHOBOM JTyaanu3m 15

4.2 ®uznka aToma 5

4.3 ®u3nka aTOMHOTIO s/Ipa U 3JIEMEHTApHBIX 5




qaCTun

Hroro no pasgeny

25

Paznesa S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UNKHU

5.1 D1eMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazgeny 12
Pazzea 6. PU3HUYECKUAN MPAKTUKYM
6.1 DOU3NYECKUN TPAKTUKYM 16 16
Hroro no paszneny 16
Paznen 7. OBOBIIAIOLIIEE IOBTOPEHUE
Cuctemaru3anys 1 00o0IIeHUe
71 MPEeIMETHOTO COJIePKaHHUs U OTbITa 15
' JeSITeIbHOCTH, IPUOOPETEHHOTO PU
u3yueHuu Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYUEHUKA

VMK (Kacvanoe B. A @usuka(yenybonenusiti  yposenv)-10, Kacvanoe B. A.
Quzuka(yenybaennwiil yposerv) — 11)

METOAUYECKHUE MATEPHAJIBI UIA YYUTEJIA

VMK (Kacvanos B. A @usuka(yenybonenusiti  yposenv)-10, Kacvanoe B. A.
Qu3zuxa(yenyonennwiil ypogeus) — 11)






