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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
NOJIOKEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM IPOrpaMMBbl,
npencrasiaeHHbix B @PI'OC COO, a takxke ¢ yuérom (enepanbHoil pabodeil mporpaMMbl BOCHUTAHUS U
Konnenuuu npenogaBanus yue6Horo npeamera «®duzuka» B 00pa3oBaTelbHbIX opranuzanusix Poccuniickoii
denepanyn, pearn3yoX OCHOBHbIE 00pa30BaTEIbHBIE IPOTPAMMBI.

[Iporpamma mo Qu3suke onpexaenser o00sM3aTeNIbHOE NPEAMETHOE COAEp)KaHUE, YCTaHABIMBAET
PEKOMEHIYEMYIO IIOCJIEIOBATEIbHOCTh M3Y4YEHHMs] TEM U Ppa3/leiIoB Y4eOHOro MpeaMeTa ¢ Y4ETOM
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JJOTMKH y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH
obyuaromuxcs. [Iporpamma nmo ¢usuke Maér HpeAcTaBiICHUE O LENIX, COACPXKAHWU, OOILIe CcTpaTeruu
o0y4yeHMs, BOCIIMTaHHUA M pa3BUTHS OOydarOUIMXCs cpeacTBamMu ydeOHoro mnpenmera «®dusuka» Ha
yr1yONnE€HHOM YpOBHE.

N3yuenne kypca (Gpu3MKH yriayOIEHHOrO YPOBHS MO3BOJISIET Pealn30BaTh 3aJau MpodhecCuOHaTIbHON
OpHUEHTAIlMH, HAIPABJIEHO HA CO3/IaHUE YCIIOBUH ISl IPOSBICHUSI CBOUX MHTEIJIEKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEM KaxbIM OOYyYaroIMMCsi, KOTOpble HEOOXOAMMBI MJIsi MPOJODKEHUS 00pa3oBaHus B
OpraHu3aisIxX Mpo(hecCHOHATFHOTO 00pa30oBaHUs MO PA3TUYHBIM (PU3UKO-TEXHUYECKUM W HWHKCHEPHBIM
CHELUATBHOCTSIM.

B mporpamme mo ¢u3uke ompenemnsroTCs IUIAHUPYEMbIE pe3yNIbTaThl OCBOSHHS Kypca (DM3MKH Ha
YPOBHE CpeAHEro o0Iero oopazoBaHMs: JUYHOCTHBIE, METAlpeMETHbIC, IPEeAMETHbIe (Ha yri1yOJaEéHHOM
ypoBHe). HayuHO-MeTOHONOTHYECKOH OCHOBOM st pa3paboTKu TpeOOBaHWN K  JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OO0y4aroluXcs, OCBOMBIIMX HpOrpaMMy o (u3MKe Ha
YPOBHE CpEIHEro 00IIero oopa3oBaHUs HA YriayOJIEHHOM YpPOBHE, SIBISIETCS CHUCTEMHO-ACSITEIbHOCTHBIN
HOJIXO/.

[IporpaMma no pu3suke BKIIOYAET:

IUTAHUpYEeMble pe3yJbTaThl OCBOCHMS Kypca (HU3MKH Ha YriayOJEHHOM YpOBHE, B TOM YHUCIE
MIpeIMETHBIE PE3YJbTAThI MO rojilaM 00yUEHUs;

cojiepkanue yueoHoro npeamera «Dusmkay 1o rogaM o0ydeHusl.

[IporpamMma mno ¢u3uKe MMEEeT NPUMEPHBIH XapaKTep M MOXET ObITh HCIOJIb30BaHA YUUTEISIMU
(bU3MKHU 1715 COCTABICHUS CBOUX pabOYMX MPOrpaMM.

[IporpaMMa 1o (u3MKe HE CKOBBIBAET TBOPUECKYI0 HWHUIMATHBY YUYUTENEW U MPEIOCTaBIsET
BO3MOYKHOCTH [UIS pEalIM3alliy pa3IMYHBIX METOAMYECKMX TOJXOJ0B K MpEenojaBaHUI0 (U3MKM Ha
yray0aEHHOM YpOBHE NPHU YCIOBUU COXPaHEHMsI 00s13aTEIbHOM YacTH COepXKaHUs Kypca.

du3nka Kak Hayka 0 HauboJjee oOIUX 3aKOHAX MPUPOAbI, BBICTYIAs B KauecTBE y4yeOHOro mpeaMera
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 okpyxkaromiem mupe. [IIkompHBIN Kypc
¢bu3nKn — cucTeMooOpa3yoIuil Uil €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, MOCKOJIBKY (pU3nuecKue
3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMHEH, Onosioruei, pusndeckon reorpaduei
U acTpoHoMuel. Mcnonp3oBaHNe M aKTUBHOE MPUMEHEHHE (U3UYECKUX 3HAHUM OINpeNesniIo XapakTep U
OypHOE pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJOTUH B cepe IHEPreTHKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA,
MOJTyYeHHUsI HOBBIX MaTE€pHajoB C 3aJlaHHBIMH CBOWCTBaMH. V3yueHue (U3MKUM BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOyyarouierocsi, B (OpPMUPOBAHHWE yMEHHH
MPUMEHSATh HAyYHBIH METOJI IO3HAHUS MPH BBHITIOJIHEHUN UMM Y4EOHBIX HCCIIEIOBAHU.

B ocHoBy kypca (u3MKu Ha YpOBHE CpeaHEro oOIiero oOpa3oBaHMs MOJIOKEH psAl e, KOTOphIe
MO’KHO pacCMaTpUBaTh KaK MPUHIHUIIBI €r0 NOCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM C HEN KypC SABIISIETCS JJOTUYECKH 3aBEPUIEHHBIM, OH COJAEPKUT
MaTepHall U3 BCeX pa3esioB (PU3HMKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (U3UKH.

Hoea czenmepanuzayuu. B COOTBETCTBMM C HEW Marepuand Kypca (PU3UKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisercss GopMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHAX
MaTepHH, BEIIECTBE U MOJIE.

Hoea cymanumapusayuu. EE peannszanyss MpEeANoNaracT MCIOIb30BaHUE TI'yMaHUTapHOIO
noTeHIuana (Gpu3nyeckol HayKu, OCMBICIIEHUE CBA3M Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, & TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU IIPOoOIeMaMu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢usuku yrioyOn€éHHOro YpoBHS TpeAroiaraet
3HaKOMCTBO C IIMPOKMM KPYrOM TEXHMUYECKMX U TEXHOJIOTMYECKUX MPUIOKEHUH H3Yy4EHHBIX TEOPHH U



3akoHOB. Ilpu 3TOM paccMaTpuBaIOTCS Ha ypOBHE OOIIMX IMPEICTABICHHA U COBPEMEHHBIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoen 3konocuzayuu peanusyercs NOCPEACTBOM BBEICHUS 3JEMEHTOB COJEP)KaHMUsS, MOCBSILEHHBIX
HKOJIOTUYECKUM MpoOsIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHMKHM U TEXHOJOIMH, a
TaKXke 00CyKIAeHUs TPoOIeM PallMOHATIBHOTO MPUPOIOTIOIB30BAHUS M SKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue cojepxaHus IPOrpaMMbl 110 (PU3MKE JOHKHO OBITh MOCTPOECHO HA MPUHLMIIAX CUCTEMHO-
JESATeNbHOCTHOTO Monxoaa. g ¢u3uku peanuzanusi 5TUX NPUHIMIIOB 0a3UpyeTcss Ha HCIOJIb30BAaHUH
CaMOCTOSITEJIPHOIO HKCIEPUMEHTa KaK IIOCTOSIHHO JeHcTByromero (axkropa ydeOHoro mpouecca. Jlis
yIIIyONE€HHOTO YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO SKCIEPUMEHTA, BKIIIOYAIOIIETO
(GpoHTaNIbHBIE YYEHUUYECKUE OMbITHI MIPU M3YYEHUH HOBOI'O MaTepuaia, JabopaTopHble paboThl U PabOThI
npaktukyma. [Ipu ToM BO3MOKHBI J1Ba crioco0a peanu3aiy GU3NIecKoro npakTukyma. B mepBom cimyuae
IPAKTUKYM INpoBoauTcs 1100 B KoHie 10 u 11 xmaccos, jmbo mocie nepBoro W BTOPOIO MOJIYTOJui B
KaXX/IOM U3 3THX KJIacCOB. BTopoii crocod — 310 MHTErpaus paboT MpakTUKyMa B CUCTEMY JIAOOPATOPHBIX
paloT, KOTOpbIE MPOBOAATCS B Ipoliecce n3ydeHus paszaena (temsl). [Ipu sTom nox paboramu mpakTukyma
MIOHUMAETCS CaMOCTOSTEIbHOE HCCIIEI0BAaHUE, KOTOPOE IPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOIO,
00001mEnHOro BUa 6€3 MomaroBoi HHCTPYKIUH.

B nporpamme 1o ¢usnke crucremMa y4eHHIECKOTO SKCIIEPHMEHTA, J1a00PaTOPHBIX padOT U MPAKTUKYMa
IPEJCTaBICHA €IUHBIM NepeyHeM. BbIOOp TeMaTHKu Ui 3TUX BUJIOB YYEHMUYECKUX NMPAKTHUECKUX paboT
OCYIIECTBISICTC y4YacCTHUKaMU 00pa30BaTELHOIO MPOIEcCca HCXOAS M3 OCOOCHHOCTEH MOYypOYHOTO
IUTAaHUPOBAHMs U OCHalleHHus: kaOuHera ¢usuku. [Ipu 3TOM obecneunBaeTcsl OBIAZEHUE 00YYarOIUMUCS
YMEHHUSMH TPOBOJUTH TPSIMbIE M KOCBEHHBIE W3MEPEHHS, HCCIECIOBAHHS 3aBUCHMOCTEH (DHU3MYECKHX
BEJIMYMH U TIOCTAHOBKY OIIBITOB IO ITPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbmioe BHUMaHWE YIENsSeTCS PEIICHUIO PAacUYETHBIX M KAadyeCTBEHHBIX 3aaad. [lpm stom s
pacu€THBIX 3a7ay NMPUOPUTETOM SBISIIOTCA 3a7auyd C SIBHO 33aJaHHOM M HESIBHO 3aJaHHOM (hu3ndecKoi
MO/JIETIBIO, TO3BOJIAIOIINE TPUMEHSTh U3yUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pa3jena Kypca,
TaK M MHTErpUpys NMPUMEHEHUE 3HAHUM M3 pasHbIX pazfenoB. s KauecTBEHHBIX 3a/1ad HPUOPUTETOM
SBIIAIOTCS 33JaHUsT Ha OOBSCHEHUE/Npe/CKa3aHUe IPOTEKaHUs] (U3NYECKUX SBJICHUH W IPOLECCOB B
OKpyKaroliel JKu3HU, TpeOyromiue BblOOpa (u3Mueckoi MoJenu Juid CHUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusiMu PI'OC COO k MaTepualibHO-TEXHUYECKOMY OOECIEUEHHIO
y4eOHOro Tporecca Kypc (U3MKK YriIyOJI€HHOTO YpPOBHS Ha YPOBHE CpEOHETro OOIIero oOpa3oBaHMS
JIOJDKEH M3Y4aThCsl B YCIOBUSX MpPEIMETHOro kabuHera. B kabuHeTre (pU3MKM JOKHO OBITH HEOOXOIMMOE
nabopaTtopHoe 000pyI0BaHUE I BBIIIOJHEHUS YKA3aHHBIX B POrpaMMe 1o (pU3MKe yUeHUYECKUX OIBITOB,
71a00paTOpHBIX PabOT M padOT MPAKTUKYMa, a TAKXKE IEMOHCTPALMOHHOE 000pyI0BaHUE.

JleMoHcTpanoHHOEe 00OpynoBaHUE (BOpMHUpPYETCSs B COOTBETCTBHH C MPUHIUIOM MHUHUMAIbHON
JOCTaTOYHOCTH M OOECIeYHBAaeT IOCTAHOBKY MEPEUYMCICHHBIX B MporpaMMme MO (QHU3UKE KIFOYEBBIX
JIEMOHCTPAIUI [T HCCIIEIOBAHUS N3YJaeMbIX SIBIICHUH M MPOIIECCOB, SMITUPUICCKUX M PYHIaMEHTATBHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGoparopHoe oOOpymOBaHUE [UIsl YYEHHUYECKUX TMPAKTUYECKUX pPaboT ¢opMupyercss B BUIE
TEMaTUYeCKHX KOMIUIEKTOB M OOECleyrBaeTcsi B pacuy€re OJHOrO KOMIUIEKTa Ha JBYX OOYYaroIIUXCH.
Tematnueckre KOMIUIEKTHI J1JaOOpPaTOPHOrO OOOpPYIOBaHUS JOJKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM
HCIOJIb30BAHUHU aHAJIOTOBBIX U IM(PPOBBIX NMPHOOPOB, @ TAKXKE€ KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUJIE IUPPOBBIX 1a00paTOPU.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCS:

dbopMHupoBaHHE MHTEpECA M CTPEMJICHHS O0yJarOIIUXCsi K HAyYHOMY M3YYEHUIO TIPUPOJIBI, Pa3BUTHE
UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE NPEACTABICHUH O HAyYHOM METOJE MO3HAHUSA U (POPMHUPOBAHUE HCCIEAOBATEILCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAyYHOI'O MHUPOBO33PEHUS KAaK pE3ysbTaTa M3y4EHHsS OCHOB CTPOEHMsI MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

(dbopMHpoBaHHE YMEHUN OOBSCHSATH SIBICHUS C UCIOJIb30BaHUEM (U3NYECKUX 3HAHMM M HAyYHBIX
JI0Ka3aTeNbCTB;

(dbopMHUpOBaHKE MPEICTABICHUI O PONK (GU3UKHU Ul PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA;



pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeill npodecCHOHAIBHOW AeATeNbHOCTH,
CBSI3aHHBIX € (PM3UKOMU, IOJrOTOBKA K AaJIbHEHIIIEMY 00yYEHHUIO B ’TOM HalpaBlIeHUH.

JlocTrxkeHue 3Tux 1eell 00ecreunBaeTcsl peieHUeM CIIEIYIOIIMX 3a/1a4 B IPOLECCE U3yUEHUs Kypca
(hU3UKH Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHUs:

npuoOpeTeHne CHUCTeMbl 3HAaHMKW 00 OOmHMX (PU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUsX,
BKJIIOYAsE MEXaHUKY, MOJEKYIAPHYIO (U3HUKY, DJIEKTPOJUHAMHUKY, KBAaHTOBYIO (U3UKY M 3JIEMEHTHI
acTpo(hu3HKH;

¢dbopMUpOBaHUE YMEHUHN MPUMEHITh TEOPETHUECKUE 3HAHUS Ul OOBSICHEHHS (PU3MUECKUX SIBICHUU B
MIPUPOJIC U JJIS IPUHATHS TPAKTHYESCKUX PEIICHUH B OBCEAHEBHOU KHU3HU;

OCBOEHHUE CIIOCOOOB pEILICHUs] Pa3IMYHbIX 337ad C SIBHO 3aJaHHOW (U3WYECKOW MOJIeNblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3aHne (PU3NIECKON MOIEIH, aIeKBATHOW YCIOBUSM 3aJ[auH, B TOM
quclie 3a7]a4 HHXEHEPHOTO XapaKTepa;

MOHUMaHKE (PU3MYECKHX OCHOB M IMPUHLIUIOB JICHCTBUSA TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHUECKIX
MIPOLIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPELy;

OBJIA/ICHUE METOJJaMH CAMOCTOSATEIBHOTO IJIAHUPOBAHUS M MTPOBEACHUS (PU3NIECKUX IKCIIEPUMEHTOB,
aHallM3a U MHTEepIpeTaluy HHGOPMaIH, ONIPEIeICHHUS TOCTOBEPHOCTH MOIYYSHHOTO Pe3ysIbTaTa;

CO3JIaHHE YCIIOBUH /ISl pa3BUTHUSI YMEHHI IPOSKTHO-MCCIIEI0BATEIBCKON, TBOPYECKOM 1A TEILHOCTH;

pasBuTHE UHTEepeca K chepaM mpodheccnoHaNbHOM eATEeNbHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B cootBerctBum ¢ TpedoBanusmu @I'OC COO yriayO0naEHHBIN ypOBEHb HU3yUeHUs YUEOHOTrO MpeaMeTa
«Du3nka» Ha YpOBHE CpeaHero oomero oOpa3oBaHMs BBHIOMpAETCS OOYYAIOIIMMHUCS, IUIAHUPYIOLUTUMU
MIPOJIOJDKCHIE 00pa30BaHUS TI0 CIICITHABHOCTSIM (PU3UKO-TEXHUIESCKOTO MPOQHIIS.

Ha usyuenue pusuku (yriayOn€HHBIN YyPOBEHb) Ha YPOBHE CpEIHEro 001ero o0pa3oBaHusl OTBOJUTCS
340 gacos: B 10 xiacce — 170 gacos (5 yacoB B Heaento), B 11 kimacce — 170 yacoB (5 4acoB B HEZIEIO).

[Ipennaraemslii B nporpamMmMe mo (pusmke nepedeHb Jad0paTOpPHBIX U MPAKTHUECKUX padOT SBISETCS
PEKOMEHIOBAaHHBIM, YUYWTENb JAENaeT BHIOOpP TMpOBENEHHs JabOpaTOPHBIX PadOT M OMBITOB C YYETOM
WH/IMBUYAJIbHBIX OCOOCHHOCTEH 00yJaromuxcs.

CornacHo Pa6oueit nporpammsl Bocriutanuss MOY —COILl Ne3 r. Mapkca CapartoBckoil obmactu um. JL.I'.
BenenukToBo#, BociuTaTeabHbBIN MOTEHIIMAN yueOHOTO npeaMeTa «Du3mnKay Ha YpOBHE OCHOBHOTO O0ILEro
o0Opa30BaHMsl peann3yercs Ha 1eATeIbHOCTHON OCHOBE Yepes:

. MpHUBJICYCHNE BHUMAHUSI 00YJaIOIIUXCS K IIEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax sSIBICHUH,
OpraHu3aIyio paboTHI C MOTy4aeMoi Ha ypoke HHPOpManueil GU3NIEeCKOro COIEpKaHHS, BKITIOTast
MH(OPMAIIHIO O COBPEMEHHBIX TOCTIKEHUSIX (PU3UKU; aHAIIN3 U KPUTHYECKOE OlIeHWBaHKE NH(OpMAIUH;

. MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOTHI C 00YJAIONUMHUCS: WHTESIUIEKTYaJIbHBIX UTP,
CTUMYJIHPYIOIIMX O3HABATEIbHYI0 MOTHUBAILIUIO 00YJAIOIIUXCS; TUAAKTHUECKOTO TeaTpa, I/1e MOJTy4YeHHbIE
Ha YpOKe 3HaHHS OOBITPBIBAIOTCS B TEATPATBHBIX MOCTAHOBKAX; TPYIIIOBOM pabOTHI MM pabOTHI B IMapax,
KOTOpBIE y4aT 00y4aronuxcs KOMaHHON paboTe U B3aUMOJICHCTBUIO C IPYyTUMHU 00Y4aIOIUMHUCS;

. WHUIIMAPOBAHUE U TIOJJICPIKKY HCCIIE0BATEIBCKOMN IEATEIbHOCTH 00YJAIONINXCsl B paMKax
peau3anu UMU UHAUBHUIYATBHBIX U TPYIIIOBBIX UCCIIEIOBATEIBCKUX MPOEKTOB, YTO AaeT 00ydaroImuMCs
BO3MOYKHOCTh MPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIICHHSI TPOOJIEMBI, pa3BUBaET YMEHHS HAOIIOAATh
MIPUPO/IHBIC SIBIICHUS, BBIMIOTHITH ONMBITHI U SKCIIEPUMEHTATBLHBIC UCCIIEIOBAHMSI C UCIIOJIb30BaHUEM
M3MEPHUTENBHBIX MPUOOPOB, (POPMHUPYET HABBIK TEHEPUPOBAHUS B ODOPMIICHHSI COOCTBEHHBIX HICH, HAaBBIK
MyOJIMYHOTO BBICTYIUICHUS TIEPE]] ayUTOPHEH, apryMEeHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKU 3PECHUS,

. 3HAKOMCTBO CcO cpepamu mpodhecCuoHaATBLHON NeITeTbHOCTH, CBI3aHHBIMU C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTHXKEHHSX (PU3NUECKOM HAyKH, YTO CIOCOOCTBYET
Pa3BUTHIO MPEACTABICHUI O BO3MOXKHBIX cepax Oyayiiei npodhecCnoHaTbHON NeITeTbHOCTH, CBA3aHHOU C
($uU3MKOI, TOATOTOBKA K AajbHEHIIeMy 0OY4EeHHUIO B TOM HAlPaBJICHUH U OCOZHAaHHOMY BBIOOpY
oOy4varorumucs Oynymieit npodeccun;

. YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUSI MEKIY YUUTEIEM U YUIeHUKaMH, CITIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCTIPUSITHIO yYalllUMUCS TpeOOBaHUM U MPOCHO yUUTENs, aKTUBU3AIMU UX TTO3HABATEIbHOM
NEeSTeIbHOCTH U aKTUBHOCTH,

. MoOYXJIeHNE 00YJarOITUXCs K COOJIIOICHUIO Ha YPOKE OOMIEMPUHATHIX HOPM ITOBEICHHUSI, IPABHIT
OOmIeHHSI CO cTapIIUMHU (YIUTENSIMU) ¥ CBEPCTHUKAMU (IIKOJTHHUKAMH ),



. UCIOJIb30BAaHNE BOCIUTATEIILHBIX BOSMOXKHOCTEH CO/IepKaHMsl yUeOHOTo IpeiMeTa yepes
JEMOHCTPALMIO 00YUYaIOIIMMCS IPUMEPOB OTBETCTBEHHOIO, IPAYKAAHCKOTO MTOBEICHUS, TPOSIBICHUS
YeJI0BEKOIIO0US 1 TOOPOCEPACUHOCTH;

. OpraHu3alyIo mepCcTBa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX YUALIUXCS HAJl UX HEYCIIEBAIOLUIMMHU
OJITHOKJIACCHUKAMH.

Cornacao Pa6oueii nmporpammel Bociutanust MOY —COIIl Ne3 r. Mapkca CapartoBckoii obmactu um. JLI.
BenenukToBoOM, BOCIUTATEIbHBIN MOTEHIIMAN Y4eOHOTO npeaMeTa «DPu3rKay Ha YpOBHE OCHOBHOTO OOILETro
00pa3oBaHMs peau3yercs Ha JesiTeJIbHOCTHOM OCHOBE uepes:

. IIPUBJICYEHNE BHUMAHMSI 00Y4arOIINUXCS K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax SIBICHUH,
OpraHu3aiuio paboThl ¢ oJyyaeMoil Ha ypoke nHpopManuei GU3NIecKoro coepx aHus, BKI0Yas
MH(POPMALIHIO O COBPEMEHHBIX JOCTIKEHHUSIX (PU3UKHU; aHAIU3 U KPUTUYECKOE OLICHUBaHKE HH(OpMaIy;

. IIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (GOPM pabOThl ¢ 00YUArOIMMUCS: HHTEIIEKTYaJIbHBIX U,
CTUMYJIMPYIOIIMX II03HABATEIbHYI0 MOTUBALIMIO 00YYAIOIINUXCS; AUTAKTUYECKOTO TeaTpa, I1e IOJyYEHHbIE
Ha YpOKe 3HaHMs OOBIrPhIBAIOTCS B TEATPAIbHBIX IOCTAHOBKAX; IPYIIIOBOM pabOThI MM pabOTHI B Mapax,
KOTOpBIE yuaT 00y4aroluxcsi KOMaHIHOW paboTe U B3aUMOJEHCTBUIO C IPYTUMH 00yYaroIMMHUCS;

. MHUIMAPOBAHUE U TOJJIEPKKY UCCIIE0BATENIbCKOM EATEIbHOCTH 00yJaloIMXCs B paMKax
peanu3aii UMU HHIUBHyaTbHBIX U TPYIIOBBIX HCCIIEI0BATEIbCKUX MPOEKTOB, YTO AAET 00YJIaIOIIUMCS
BO3MOKHOCTb IIPHOOPECTH HABBIK CAMOCTOATEIBHOTO pelIeHUs IPoOJIeMBbl, pa3BUBAET YMEHHsI HaOI01aTh
IIPUPO/IHBIE SIBJICHNUS, BBIIIOIHSITH ONBITHI U AKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX PUOOPOB, (HOPMUPYET HABBIK FEHEPUPOBAHUS U OQOPMIIEHUS] COOCTBEHHBIX UEH, HABBIK
MyOJINYHOTO BBICTYIUICHUS TIEpel ayUTOPUEH, apryMEHTUPOBAHHS U OTCTaWBaHUS CBOCH TOUKU 3PECHUS;

. 3HAaKOMCTBO cO cpepamu pohecCUOHATBHOMN AeATEIbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PHU3NUECKON HAYKH, YTO CIOCOOCTBYET
Pa3BUTHIO NPEJICTABICHUH 0 BO3MOXKHBIX cepax Oyayieit npodeccuoHanbHOM e TeIbHOCTH, CBA3aHHOM C
(u3HUKON, TOJArOTOBKA K AaJIbHEHIIIEMY O0yUEHHUIO B ’TOM HAIIPAaBJIEHUU U OCO3HAHHOMY BBIOOPY
oOyuaromumucs Oyayuiei nmpogeccuu;

. YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOLIECHUS MEK/Y YUUTEIEM U yYEHUKaMHU, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPHUSATHIO YHALTUMHCS TPeOOBAaHUI U IPOCHO yUMUTENsl, aKTUBU3ALMH UX [TO3HABATEIbHOI
NEeSITEIbHOCTH U aKTUBHOCTH;

. o0y kaeHne 00yJaroLXcsl K COOI0ICHNUIO Ha YPOKE OOIIEIPUHATHIX HOPM MTOBEICHUS, TPABUI
OOIIEHMSI CO CTapIIUMHU (YUUTENSIMHU) U CBEPCTHUKAMU (ILIKOJIbHUKAMU);
. UCIOJIb30BaHNE BOCIUTATENIbHBIX BO3MOXKHOCTEH CO/Iep)KaHUs yueOHOr o mpeiMeTa yepes

ACMOHCTpalHIO O6y‘IaIOHH/IMC$I IMPpHUMEPOB OTBETCTBECHHOT'O, I'PAXKAAHCKOT'O IMOBECACHMA, IPOABIICHUA
YEJIOBEKOJIIOOUS U I[O6p00€p,£[e‘-lHOCTI/I;

. OopraHnu3anuro IHe(i)CTBa MOTHUBHUPOBAHHBIX U SPYAUPOBAHHBIX YHAIUXCA HAA UX HCYCIICBAOIINMHA
OJHOKJIACCHUKAaMH.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pazpnen 1. Hayunblii MeTO MO3HAHNS PUPOBI.

®dusnka — pyHAaMeHTalbHas Hayka o npupoze. Hayunslil MeTo o3HaHUSA M METOJIbl MCCIIEeI0BAHUS
(U3NIECKUX SIBICHU.

DKCIIepUMEHT U TeOpHUs B Tpoliecce o3HaHus npuposl. HabmoaeHnue u skcriepuMeHT B pusuke.

Crioco0Obl m3MepeHHs (pU3MUYECKUX BEIMYMH (AHAJOTOBble W HU(PPOBBIE M3MEPUTENBHBIE MPHUOOPHI,
KOMIIbIOTEPHBIE JTATUUKOBBIE CUCTEMBI).

[orpemHocTr n3MepeHnit PU3NUECKUX BeTMYUH (a0COMIOTHASI U OTHOCHUTENIbHAS ).

MogenupoBanue (U3NYECKUX SIBIEHUM W MPOLECCOB (MarepuanbHas TOYKa, abCOJIOTHO TBEPIOE
TEJ0, UeaIbHas )KUJKOCTh, UJICAJIbHBIN T'a3, TOUeUHbIHN 3apsin). ' unoresa. @uznueckuil 3aK0H, FPaHULIbI €70
IpuMeHUMOCTH. Pusnueckas Teopus.

Pome 1 MecTo ¢u3uku B (GOPMHPOBAHWU COBPEMEHHOW HAYYHOW KAPTHHBI MUpPA, B MPAKTHUYECKOU
JESTEIIBHOCTH JIFOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenue cuiibl TOKa M HANpsDKEHHS B LIENHM ITOCTOSHHOTO TOKA IPU IIOMOIIM AHAJIOTOBBIX U
U POBBIX H3MEPHUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ M(ppoBoii 1aboparopueii no gpusuke. [Ipumeps! n3mMepeHus GU3NUECKUX BEIIMUUH IPU
MTOMOUIY KOMITbIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe 1BukeHre. OTHOCUTEIBbHOCTh MEXAaHUYECKOTO IBUKeHUsA. Cuctema oTcuéra.

[Ipsimast 1 oOpaTHas 3aa4un MEXaHUKH.

Paguyc-BekTOp MaTepHaabHOM TOUKH, €r0 MPOEKIIMH HA OCH CUCTEMBI KOOPAUHAT. TpaekTopus.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHajbHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpAUHAT. CII0’KEHUE TIEPEMEIIEHUN U CIIOKEHHE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBHUKEHHE. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepHajIbHON TOUYKH OT BPEMEHHU U UX IPpaduKH.

CBobOoaHOe majzeHue. Y ckopeHue cBoOOIHOrO najieHus. J(BuxeHue Tena, OpolIeHHOro Mo YIiioM K
TOPU30HTY. 3aBUCUMOCTH KOOpPJIWHAT, CKOPOCTH M YCKOPEHHUS MaTepUalbHONM TOYKH OT BPEMEHM U HX
rpadukH.

KpuBonunelinoe nsmxeHue. /[BnxkeHne MaTepruaabHOW TOYKU 10 OKPYKHOCTH. YTJIOBas U JIUHEHHAS
ckopocth. Ilepmonm wm yactora oOpamenus. [lenTpocTpemutensHoe (HOpMalbHOE), KacaTeabHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTEPUAIBHOM TOUKH.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: CIIUIOMETP, ABUKEHHUE CHAPSAOB, LIETIHBIE,
niecTepEéHUaThie M peMEHHBIE NIepeay, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUS.

Croco05bI McCaeI0BaHus IBUKEHUM.

Nnmroctpanus npeaenbHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeobOpazoBanme NBIKEHHI C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tagenuie Ten B BO3yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBrxeHus Tena, OpoleHHOTro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpaBiieHue ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTeH, TPACKTOPUA, CKOPOCTEN NIBHXKEHHSI OJHOTO M TOTO K€ Tella B Pa3HbIX CHCTEMax
oTCu€Ta.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3y4eHne HepaBHOMEPHOTO JBUKCHMS C LENbI0 ONPENEICHNS] MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpEHHs NpU MPSIMOJUHEHHOM PAaBHOYCKOPEHHOM [JBMJKCHMM II0 HAKJIOHHOHN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKCHHH.



N3mepenue yckopeHuss CBOOOAHOTO TajcHWs (PEKOMEHIOBAHO UCIHOJIB30BaHUE IHPPOBOIA
nabopaTopun).

W3yuenne [BWXKEHHS Tela, OpOLICHHOTO TOPU3OHTaJIbHO. IIpoBepka TrHMOTE3BI O TNPAMOU
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTBIO MOJIETA M HAYAJIBHON CKOPOCTBIO Tea.

N3yuenue nBuxkeHUs Teaa M0 OKPYKHOCTU € TOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpUoAa 00paIieHnss KOHHYECKOro MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[IepBb1it 3akoH Hbrorona. MHepuumanbHbie cucteMbl oTcuéra. [IpuHnun otHocuTenbHOCTH ['amunes.
HeunepuuansHbie cuctembl 0Tcuéra (onpeeaceHue, IpuMepsbl).

Macca tena. Cuna. [IpuHIUn cynepno3uiuy Cull.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpernii 3akoH Hpr0TOHA 1151 MaTepUATIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJCHTHOCTh IPAaBUTALIMOHHON U HHEPTHON MAcCCHI.

Cuna TsxkecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJIHOTO MajgeHUs OT BBICOTHI HaJ MOBEPXHOCTHIO
IUTAHETHl B OT reorpaduueckoil mupoThl. [IBMKeHHEe HEOECHBIX TEJN W MX CIYTHHUKOB. 3akoHBI Kerurepa.
[IepBas kocMHuuecKas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIerocst ¢ yCKkOpeHUueEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHsS CKOJIBXKEHUS M cuiia TpeHus nokos. Koaddumment
Tpenus. Cuia CONPOTUBIICHUS TNPHU JBHWKCHUHU TeJa B KUIKOCTH WU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCUTEIIbHOTO JBUKEHUS.

HNasnenue. 'mapocraruueckoe gasienue. Cuna Apxumena.

TexHnueckue ycTpoiCcTBa U TEXHOJIOIMYECKUE MPOLIECCHI: MOAIINUIHUKY, IBUKEHUE UCKYCCTBEHHBIX
CITyTHHKOB.

Hemoncmpayuu.

HalGmronenue aBukeHus Tel B MHEPIHAIBHBIX M HEMHEPIUATBHBIX CUCTEMaxX OTCUETa.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenne nByx HUMIWHIPOB WJIM IIAPOB Pa3HOM MacChl ¢ OAMHAKOBBIM YCKOPEHHEM OTHOCHTEIIBHO
HEUHEPLHUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE pPaBHOJIEHCTBYIONIECH MPHUIOKEHHBIX K Ty CHJI C MPOU3BEICHHEM MacChl Teja Ha €ro
YCKOPEHHE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUS TETI.

N3mepenne macc no B3auMoACHCTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM NOABEME U MAJICHUN.

[HenTpoOE)KHBIE MEXAHU3MBI.

CpaBHeHME CUII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxym.

N3mepenue paBHOACHUCTBYIOIIECH CUJI PU ABMKEHUU OpycKa 1O HAKJIOHHOM IITOCKOCTH.

[IpoBepka rumoOTE3pl O HE3aBUCHMOCTH BPEMEHH IBWIKEHHs OpyCKa MO HAKJIOHHOW TUIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro MaccChl.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIONIUX B MIPYKWHE U PE3HHOBOM 00pasiie, OT UX
nedopMaruu.

N3yuenne qBMKEHNS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUi OJIOK.

N3mepenne koddduiieHTa TpeHUs 0 BEIMYMHE YTI0BOro ko3 duienra 3aBUCUMOCcTd Frp(N).

UccnenoBanue aBukeHHs Opycka IO HAKJIOHHOW IUIOCKOCTH C MEpPEeMEHHBIM Kod(hduineHTom
TpPEHUS.

N3yuenune nBuxkeHus rpysa Ha Bajly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoGcomoTHO TBEpHoe Teno. [locTymarensHOe W BpaImiaTtelbHOE IBWKEHHUE TBEPAOTO Tena. MoMeEHT
CUJIBI OTHOCUTENBHO ocH Bpaienus. [1nedo cunpl. CrnoxxkeHue cui, NpUiIoKEHHBIX K TBEpAOMY Teny. LleHTp
TSKECTH TeNa.

YcnoBus paBHOBeCUs TBEPAOIO TeEA.

YcToliunBoe, HeyCTOMUNBOE, O€3pa3TUIHOE paBHOBECHE.



TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHWH, CTPOUTENBHBIA KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMuUKym.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpynpoBanne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenune yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETrO ILIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuxe.

NMnynsc  MarepuanbHOM TOYKH, CHCTEMBI MaTepUAIbHBIX TOYeK. LleHTp macc cucremsl
MarepuaibHbIX TOueK. Teopema 0 JBUKEHHUH LIEHTpa Macc.

NMiynbsc cuitbl ¥ M13MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

MomeHT ummynbca MarepuanbHOM ToukH. lIperncraBieHne O COXpaHEHHMM MOMEHTa HMITyJbCca B
LIEHTPAJIbHBIX NOJIAX.

PaGora cuibl Ha MaJOM U Ha KOHEYHOM MepemenieHuu. ['paguueckoe npeacrapneHnue padoThl CUJIBL.

MOIHOCTh CHIIBL.

Kunernueckasi sHeprus MmaTepuaibHOW TOYKU. TeopemMa 00 W3MEHEHMM KUHETUYECKOW HHEpPruu
MAaTepHaIbHON TOYKH.

[loTrenuumaneHble W HenoTeHUUadbHble cuibl. [loTeHunanbHass sHeprus. lloTeHuumanbHas sHEprus
yrpyro aegopMHUpOBaHHOW TpYKUHBL. lloTeHIManbHAs PHEPTUs Tela B OAHOPOJHOM TIPaBUTAIIMOHHOM
nosnie. [loTeHnnanpHas SHEprus Tejia B TPABUTAIMOHHOM MOJIE OJHOPOIHOrO Iapa (BHYTPU M BHE IIapa).
Bropas xocMuueckast CkopocTb. TpeTbsi KOCMUYECKAst CKOPOCTb.

CBs3b pabOThl HEMOTEHIMATIBHBIX CHUJ C U3MEHEHHEM MEXaHHUYECKOW SHEPrHMHM CHCTEMbI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON DHEPTHUN.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyinu s uaeanbHOUW KUIKOCTH KAaK CIEACTBHE 3aKOHA COXPAHEHUS MEXaHUYECKOU
JHEPTHUH.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTHYECKHE IMPOUECCHl: JIBUKEHUE PAKET, BOJOMET, KONED,
NPY>KUHHBIA MHCTOJIET, TUPOCKOI, (PUT'YypHOE KaTaHHE HAa KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE OBMKEHIE.

N3mepenne MOLHOCTH CUIIBL.

W3meHeHune sHepruM Teja Mpu COBEPIIEHUN PaOOTHI.

B3aumnble npeBpaiieHusi KHHETUUECKON W MOTEHIMAIbHOW SHEPruil Mpu ACUCTBUM HA TEJIO CHIIBI
TS’KECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOHOM MaICHHH.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym.

N3mepenne umnyibca Teaa 1o TOpMO3HOMY ITyTH.

W3mepenue cuiipl TATH, CKOPOCTU MOJIEH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHNE U3MEHEHNS UMITYJIbCA TENIA C UMITYJILCOM CHUJIBL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aMOJEHCTBUH.

N3mepenne KNHETUYECKOM YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHEHME H3MEHEHUSI TOTEHIIMAILHON YHEPTUHU TIPYKUHBI C pa0OTON CHUIIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS MPH IBMKEHUH TEJIa N0 HAKJIOHHOH IJIOCKOCTH.

Pasznea 3. MoJgiekyasipaasi pu3nKa U TEPpMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul.

OcHOBHBIE TIOJNIOXKEHUS MoJeKyasipHo-KuHeTndeckor teopun (MKT), ux ombiTHOe oOoCHOBaHUE.
Huddysus. BpoynoBckoe aBmwxkeHne. XapakTep ABWKEHHS W B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Mojaemnu
CTPOEHUS T'a30B, KHUJIKOCTEH W TBEPIBIX TeNl U OOBSCHEHHE CBOWMCTB BELIECTBA HA OCHOBE ATHX MOJEIICH.
Macca u pazmepsl Mmosiekyn (atomoB). KommuectBo BemectBa. [TocTostHHas ABoraapo.



TennoBoe paBHoBecue. Temmneparypa u crioco0sl e€ n3mepenus. [lkana temneparyp Llenbcus.

Mognenp uAeanpbHOrO ra3a B MOJCKYJIPHO-KMHETHYECKOM TEOPHM: 4YaCTHMIBI TIas3a JABMXKYTCS
XA0THYECKHU U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHwe MenneneeBa—Kiamneiipona. AOconroTHas TemiiepaTypa (mkana
temneparyp KenbBuna). 3akon JlanpToHa. M30mpoiecchl B HA€aJIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe npeacTaBieHre H30IPOLIECCOB: H30TepMa, U30X0pa, U300apa.

CBsi3p MEXJy JaBICHHUEM M CpEAHEH KHHETUYECKOM HHEPrueil IMOCTyNaTeIbHOTO TEIJIOBOIO
JBIDKEHUSI MOJIEKYJ HAEAIbHOTO TIa3a (OCHOBHOE YpaBHEHHE MOJIEKYIIPHO-KMHETUUYECKOM Teopuu
UJICATBLHOTO Ta3a).

CBs3p  aOCOMIOTHOM TeMIepaTypbl TEPMOJAMHAMHUYECKONW CHCTEMBI CO CpEAHEH KUHETHUYECKOU
SHEPTHEH MOCTYNATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHILI.

TexHuueckue ycTpoiicTBa M TEXHOJOIMYECKHE IIPOLIECCHI: TEPMOMETp, OapoMeTp, MOJydYeHHE
HaHOMAaTepHaJIOB.

Hemoncmpayuu.

Mopenu 1BHKEHHUS YaCTHULl BEILIECTBA.

Mozens OpOyHOBCKOTO JJBUXKEHUS.

Buneoponuk ¢ 3anichi0 peaabHOro OPOYHOBCKOTO JTBHYKECHUSI.

Huddysus sxunkocreil.

Mogens onbiTa LltepHa.

[IputsxkeHne MOJIEKYII.

Mopenn KpUCTAIIIMYECKUX PEIIETOK.

Habntonenue u ncciieioBaHue H30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

HccnenoBanue npoiecca yCTaHOBJIEHUS TEIJIOBOI'O PABHOBECHSI IIPU TEINIOOOMEHE MEXy ropsiuei u
XO0JIOTHOM BOJOM.

W3yuenne n30TepMUUECKOro mporecca (peKOMEHI0BaHO UCTIOIb30BaHue H(poBoil mabopaTopun).

N3ydenue n30XopHOTro mnpoiuecca.

N3yuenune n3ob6apHoro npoiecca.

[IpoBepka ypaBHEHUS! COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mamunboi.

Tepmonnnamuueckas (T/]) cucrema. 3aganue BHEIIHUX YCIOBUN JUIsl TEPMOIMHAMUYECKON CHCTEMBI.
Baemnue n BHyTpeHHHE napaMeTpsl. [lapameTpbl TepMOAMHAMUYECKON CHCTEMBI KaK CPEIHHE 3HAYEHHUS
BEJINYUH, ONHUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havano tepMoanHaMuky. CaMONpOU3BOJIbHAS pENaKcalysl TEPMOAUHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mognens uzaeanbHOro rasa B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHHWI: ypaBHeHHE MeHpeneeBa—
Kitaneiipona u BbIpakeHHE€ JUIsl BHYTPEHHEH HSHEPTrUH. Y CJIOBUS NPUMEHUMOCTH 3TOM MOJENN: HHU3Kas
KOHLIEHTpallusl YacTHLl, BBICOKHE TeMIepaTyphl. BelpakeHune uisi BHYTPEHHEH SHEPIMM OJHOATOMHOIO
MJI€aBHOIO Tasa.

KBa3ucraTnueckne u HECTATUYECKUE TPOLIECCHI.

OnemeHtapHas paboTa B TepMoauHamuke. Brerumcinenue pabotel mo rpaduky mporecca Ha pV-
auarpamme.

Tennonepenaua kak crnoco0 M3MEHEHUS BHYTPEHHEW >HEPrMM TEPMOJMHAMUYECKOM cUCTeMbl 0e3
coBepiieHus paboThl. KOHBEKIMS, TEMIONPOBOAHOCTD, U3ITyYEHHE.

KommuectBo Ttemuorel. Temno€MkKocTh Tena. YaenpHas M MOJSpHass TEIUIOEMKOCTH BEIIECTBA.
VYpaBHeHue Maiiepa. VYpaenbHas TEIUIOTa CropaHus ToIuMBa. Pacuér konudecTBa TEIUIOTHI IIPH
tertoniepenaye. [lonsarue 06 agnabaTHOM Tpoiiecce.

IlepBbIif 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KomauuecTBo TerioTsl U paboTa Kak Mephl
WU3MEHEHHs BHYTPEHHEN SHEPTHH TEPMOIMHAMUYECKON CHCTEMBI.

Bropoii 3ak0H TEpPMOJMHAMMKHU [UII PABHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOAMHAMUYECKON CUCTEMBI TPOXOAUT €AMHCTBEHHAs afnadara. AOCONIOTHAs TEMIIEpaTypa.

Btopoii 3ak0H TepMOJMHAMUKH ISl HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO NEPENATh TEIJIOTY OT
Oonee xosonHOro Tena K Oosnee Harperomy 6Oe3 komnencauuu (Knaysmyc). HeobpaTumocTb mpHUpOTHBIX
ITPOLIECCOB.



[Ipunnune! aeiictBus Ternossix MamuH. KIT.

Makcumansnoe 3Hauenue KII. [{ukn Kapno.

DKOJIOTHYECKUE AaCMeKThl HCMIOJb30BaHMUS TEIUIOBBIX JBUTraTeneil. TermoBoe 3arps3HeHue
OKPY’KaIOILEH CPEbl.

TexHu4eckue ycTpoicTBa U TEXHOIOTUUECKHUE MPOIECChI: XOIOIUIBHUK, KOHIUIIMOHED, TU3EIIbHBIN U
KapOIOpaTOpHBIN JBUTATEN, MapoBas TypOWHA, MOJIY4YEHHE CBEPXHU3KUX TEeMIeparyp, YTHUIM3AIUL
«TETJIOBBIX» OTXOJIOB C MCIIOH30BAHUEM TEIUIOBOTO HACOCA, YTUIU3aIMs OMOOPTaHUYECKOTO TOTUIMBA ISt
BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenue TemnepaTypsl pU ainadaTHueCKOM PaclIMpPEHUH.

Bo3nymnoe orauso.

CpaBHEHME YIENbHBIX TEMIOEMKOCTEHN BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEN S3HEPTHH.

HccnenoBanue aquabaTHOro mporecca.

KommbrorepHbie MOIEIM TETUIOBBIX JBUTATENCH.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

NccnenoBanue aguadaTHoro mpouecca.

N3yueHne B3aMMOCBSA3M HHEPrUU MEKMOJEKYISIPHOIO B3aWMOJCHCTBUS M TEMIEPATYpbl KUIIEHUS
KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobwl.

[TapooOpa3oBanue u kKoHAeHCanws. ViciapeHne u KureHue. Y IenbHasl TeIioTa mapooopa3oBaHHUs.

Hacpiiennele u HeHachlllleHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH M JaBJICHUS
HACBIIIEHHOTO Tapa OT TEeMIIEpaTypbl, UX HE3aBHCHUMOCTh OT 00BEMa HACHIIMIEHHOTO Mapa. 3aBUCHUMOCTD
TEeMIIepaTypbl KUIIEHUS OT JABJIE€HUS B )KUJKOCTH.

BnaxHocTh Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrannuyeckue u amopdHbie Teaa. AHU30TPOIUS CBOMCTB KpucTaiyioB. [InaBienue
Y KpUCTaJUIM3alus. Y aenbHas TeruioTa miasieHus. Cyomumanms.

Hedopmaruu tBEpHoro Tena. Pactskenue m cxarue. Caur. Moayne IOnra. Ilpeaen ympyrux
nedopmariuii.

TemnoBoe pacmmpeHue S>KUAKOCTEH H TBEPABIX Tel, OOBEMHOE U JIMHEHHOE paclIupeHHe.
AHrapMOHHM3M TEIJIOBBIX KOJI€OAHWN YaCTHUIl BEIIECTBAa KaK MPUYMHA TEIJIOBOTO pPACIIMPEHHUs Tel (Ha
KaueCTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue sHEprun B Pa3zoBbIX Mepexoax.

VYpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTspkeHHE. KoadduimeHT moBepXHOCTHOTO HATsDKeHHS. KamuispHbie sBICHUS.
JlaBiieHre 0 UCKPUBJIEHHON TOBEPXHOCTHIO xkuaAKocTu. Dopmyia Jlamaca.

TexHudeckue yCTpPOWCTBA W TEXHOJOTHYECKHME TIPOIECCHl: JKUIKHE KPUCTAUIBl, COBPEMEHHBIC
Marepuabl.

Hemoncmpayuu.

TeruoBoe paciupenue.

CBolicTBa HaChIIIEHHBIX TapOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenne critbl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmaunBaHue.

Kanunnsapuseie siBieHus.

Monaeny HEHEIOTOHOBCKOH JKUIKOCTH.

CriocoObl U3MepeHUs BIaXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHHS KPUCTAINIMYECKOTO BEILIECTBA.

Bunst nedopmaruii.

Habmtonenue manbix negopmanuii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKyM.



N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

N3MepeHne yienbHOM TEUIOTHI TIJIABJICHHS JIbJA.

N3yuyeHne CBOMCTB HACHIICHHBIX I1APOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OIICHKA MAacChl MApOB B IOMELICHHH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSIKESHUSI.

N3amepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JIeopMaliy pPe3MHOBOTO 00pasiia OT MPUIIOKEHHONW K HEMY CHJIBI.

Pa3znea 4. JjekTpoauHaAMHUKA.

Tema 1. Inexmpuueckoe noie.

OnekTpu3zanusl TeJl U €€ NMPOSBICHUA. JJIEKTPUYECKUM 3apsa. JlBa BUAA AIIEKTPUYECKUX 3apsJiOB.
IIpoBoAHMKY, AUIAEKTPUKHU U TOTYIPOBOIHUKU. DIEMEHTAPHBINA 3JEKTPUUECKUN 3apsil. 3aKOH COXPAaHEHUS
3IEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.

Dnektpruyeckoe nose. Ero qeiicTBre Ha 3IeKTPUYECKUE 3apsibl.

Hanpsokénnocts anextpuyeckoro nosst. [IpoOueiid 3apsa. JIMHUM HanpspKEHHOCTH 3JIEKTPUYECKOTO
nosist. OTHOPOJIHOE JIEKTPUUECKOE TTOJIE.

[loTeHIManbHOCTh  BJIEKTPOCTATUYECKOrO0  MMOoJsA. Pa3HOCTh MOTEHLMAIOB W HalpsKEHHE.
[loTenuumanpHas 3HEprusi 3apsaa B 3JIEKTPOCTaTHUYECKOM mosie. [loTeHnuan 31eKTpocTaTuuecKoro IModisl.
CBs13p HaNpsHKEHHOCTH NOJIS U Pa3HOCTH MOTEHLUAJIOB JJISl 3JIEKTPOCTaTUUECKOI0 MoJIsl (KaK OJJHOPOJIHOTO,
TaK U HEOJTHOPOJHOTO).

[IpuHIMI Cynepno3uLUK 3JIEKTPUUECKUX MOTEH.

[Tone Toueunoro 3apsina. [lone paBHoMepHO 3apsikeHHOM cdepbl. [lose paBHOMEPHO 3apsSKEHHOTO IO
00BEMy mapa. [lone paBHOMEpPHO 3apsHKCHHON OSCKOHEUHOU TUIOCKOCTH. KapTuHBI JIMHUN HANPSHKEHHOCTH
3TUX MOJIEH U SKBUIOTEHUIUATIBHBIX IOBEPXHOCTEM.

[IpoBOHMKY B 2JIEKTPOCTATUUECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMAIEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJI€e. [uanexkTpudeckas MpoHUIIaeMOCTh BEIIECTBA.

Konznencarop. D1neKTpo€MKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTD MJIOCKOTO KOHEHCATOPA.

[TapannensHoe coenMHEHNE KOHAEHCATOPOB. [locnenoBaTebHOE COENMHEHNE KOHAEHCATOPOB.

DOHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBr>KeHre 3apsyKeHHON YacTHUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHnueckue ycTpoiicTBA M TEXHOJIOTMYECKHE  TPOIECCHI:  3JIEKTPOCKON,  AIIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMIIEHHE dIIEKTPONPUOOPOB, KOHAEHCATOPHI, reHepaTop Ban ae ['paada.

Jemoncmpayuu.

YCTpoUCTBO U MIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

DNEeKTPUUECKOE MOJIe 3apsSyKEHHBIX IIapHKOB.

DIEeKTpUYECKOE MOJIE IBYX 3apsKEHHBIX TUIACTHH.

Mopenb snexkTpocTaTiudeckoro reneparopa (Ban ne ['paada).

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

YCTpolCTBO U IEUCTBHE KOHAEHCATOPA ITIOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH TJIOCKOTO KOHJEHCATOpa OT IUIOLIAJN IUIACTUH, PACCTOSHUS MEXKIY
HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus EKTPUIECKOro MOJIS 3apsyKEHHOI0 KOHJIEHCATOPA.

3apsiaka U pa3psKka KOHAEHCATOpa 4Yepe3 pe3UcTop.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie padomeol, npaKmMuKym.

OrueHka cuil B3auMOACHCTBUS 3apsKEHHBIX TEll.

Habmionenne mpeBpamieHus HHEPrUM 3apsDKEHHOTO  KOHAEGHCATOpa B JHEPTUI0  M3ITYUYCHHS
CBETOAMO/A.

N3ydeHue nmpoTekaHus TOKa B LEMH, COJEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3sHOCTHM TOTEHUHAIOB (HANpSDKEHUS) MPU  MOCIEI0BATEIBHOM COEIUHEHHUU
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil dneKmpuyecKuil mokx.

Cuiia Toka. ITocTOSAHHBIN TOK.



VYcnoBus CyniecTBOBaHUS IOCTOSTHHOIO 3JIEKTPUYECKOro Toka. Mcrounuku toka. Hanpspkenne U n
SJC é.

3axon OMa 11 yyacTKa LEenu.

DIIEKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTh CONPOTHUBIICHHS OJHOPOJHOrO IMPOBOJHHUKA OT €ro
JUIMHBI U IIJIOLIA/IM IONIEPEYHOI0 CEUEHUs. Y I€TIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajieIbHOE, CMEUIAHHOE COEIMHEHUE MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuueckux nenei. [pasmia Kupxroda.

Pabota anekTpuueckoro Toka. 3akon xoyms—JIenma.

MoIHOCTb 3EKTPUUYECKOT0 TOKA. TemnoBasi MOLUIHOCTD, BbIIEIsIEMast HA PE3UCTOPE.

OJIC u BHyYTpeHHEe CONPOTUBJICHHUE HMCTOYHHMKA TOKa. 3akoH Oma miid TMONMHOW (3aMKHYTOM)
3JIEKTPUYECKOM e, MOIHOCTh UCTOYHUKA TOKAa. KOpOTKOE 3aMbIKaHKeE.

KonneHcarop B ienu NOCTOSSHHOTO TOKA.

TexHuueckue ycTpoucTBa U TEXHOJOTHMUECKHUE MPOIIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKON SHEPrUH.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

HccnepoBanue 3aBUCUMOCTU CHJIBI TOKA OT HAIPSDKEHUS IUISI PE3UCTOpa, JaMIlbl HAKAIMBAaHUSA W
CBETOAMO/1A.

3aBUCUMOCTh COTMPOTUBIICHUS HUIUHIPUUECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAJAHM IOMEPEYHOTO
CEYEHMS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COITPOTUBIICHUS MPU TTOCTOSTHHOM HaIPSIKEHUU.

[Ipsimoe uzmepenue DJIC. KopoTkoe 3aMblkaHNE TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHEIO
COMPOTHUBIICHUS.

Crnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGaTapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B IIETH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanune cMenIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CoOnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS JIS JTaMITbl HAaKaJTUBaHUS.

YBenuueHue npesena u3MepeHus amrnepmeTpa (BoIbTMETpa).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnepoBanue 3aBucumoctd DJIC ranbBaHMYECKOTO »3JEMEHTAa OT BpPEMEHM IMPU KOPOTKOM
3aMBIKaHUU.

HccnegoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIKOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HONW MOIITHOCTHA UCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKkTpuyeckas TPOBOJUMOCTh PA3MUYHBIX BEIIECTB. OJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHHS] METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYeCKHil TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CobcTBEHHAss U MpPUMECHas MPOBOJUMOCTh MONTYINpoBOoAHUKOB. CBoiicTBa pP-—n-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJIUTAX. IDJIEKTPOJUTHUYECKAss AMCCOLMALMSA. DJIEKTPOJIU3. 3aKOHbI
®dapazes U1 HIEKTPOIU3A.

DnekTpuyeckuil Tok B razax. CamMoCTOSATEIbHBI U HECAMOCTOSITENbHBIN pa3psan. Pa3nuuHble THUIMBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [1na3zma.

TexHudeckue yCTpoMCTBA M MPAKTHYECKOE MPUMEHEHHE: Ta3opa3psiaHble JaMIibl, 3JEKTPOHHO-
my4yeBasi TpyOKa, MOJYNPOBOJHUKOBbIE MPUOOPHI: AMOJ, TPAH3UCTOP, HOTOAMOJ, CBETOIMO/, TralbBaHUKA,
paduHUPOBaHNE MENIY, BHIILIABKA aTIOMUHUS, JIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHMOCTbH COMPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

3akoHbl anekTponnza Dapases.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHEHME NPOBOAUMOCTH METAJIJIOB M OJYIIPOBOJHUKOB.



OAHOCTOPOHHSISI MPOBOAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopmnuie pabomoi, nPAKMUKYM.

HaGmonenue anekrpoinusa.

W3mepeHue 3apsja 01HOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEpPUCTHKH JTUOJA.

Pu3n4ecKUuil NPAKTHKYM.

CriocoObl n3MepeHuss (QU3MYECKUX BEIMYMH C HCIOJIb30BAHMEM aHAJIOTOBBIX U LM(POBBIX
M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCHTEIbHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BennyuH. OLieHKa IpaHUIl HOIPEIIHOCTEN.

[IpoBeenne KOCBEHHBIX U3MEPEHH, UCCIIEJOBAHNI 3aBHCUMOCTEH (PU3NYECKUX BEITMYMH, IPOBEPKa
IPE/UIOKEHHBIX THUMNOTE3 (BbIOOp U3 pabOT, OMMCAHHBIX B TEMATUYECKHX paslenax «YueHU4ecKui
HKCHEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

Wzyuenne kypca ¢usuku yrayonénHoro ypoBHsS B 10 Kimacce OCymIecTBISiETCS € y4E€TOM
COZIep KATENIbHBIX MEXIPEJAMETHBIX CBSi3el ¢ KypcaMH MaTeMaTHKH, OMOJIOTMH, XMMHUH, reorpapuu u
TEXHOJIOTUHU.

Meosicnpeomemnule nonamus, C6A3AHHBIE C U3YUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA: SIBICHUE,
Hay4YHbI (akT, rumoresa, (¢uU3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIONEHNE, OSKCIIEPUMEHT,
MO/JICJIMPOBAaHUE, MOJIENIb, U3MEpPEHHUE, MOTPELIHOCTH H3MEPEHUH, U3MEpHUTEIbHbIE NMPUOOPHI, LUPpOBas
naboparopusl.

Mamemamuxka: peuienue cucteMbl ypaBHeHuil. JluneilHas ¢ynkuus, napabona, runepbona, HUX
rpaduKu U CBOWCTBAa. TpHUroHOMETpHUYECKHE (YHKUIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPBI M X MPOEKLUU Ha OCH KOOPJIUHAT, CJI0’KEHHE BEKTOPOB.

Buonocua: mexanndeckoe NIBWKEHUE B KUBOW mpupone, uddysus, ocMoc, TEMI000MEH KUBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPY)KAIOLIeH Cpelbl, YTHIIM3alus OMOOPraHMYecKOro TOIIMBA IS
BBIPAa0OTKH «TEIUIOBOM» M 3JIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSIKEHUE U KalWJUIAPHBIE SIBICHUS B
IIPUPOJIE, DIIEKTPUUECKHE SBJICHUS B )KMBOW IIPUPOJIE.

Xumusa: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA, MOJISPHAs
Macca, TOJy4YeHHUE HAaHOMAaTEpHUaJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEH U Ta3oB, XKHUIKHE
KPUCTAQJIJIbl, JJIEKTPUYECKHE CBOWCTBA METAJVIOB, DSJIEKTPOJUTHYECKAs JIMCCOLIMAlLIMS, TallbBaHUKa,
ANEKTPOHHAs! MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUKEHUN C UCHOIb30BAHUEM MEXAHM3MOB, YUET CYXOro M XKHJIKOTIO
TPEHHs] B TEXHUKE, CTaTUYECKHE KOHCTPYKIUHU (KPOHIUTEIH, pemeéTyaTble KOHCTPYKIMH), UCIIOIb30BaHHE
3aKOHOB COXpPAaHEHHMsS MEXaHMKH B TEXHHUKE (THPOCKOI, BOAOMET M JApYyrHe), JBUTATeNlb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH MOIYYE€HHS COBPEMEHHBIX
MaTEpUajIoB, B TOM YMCIIE€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH, 2JIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHUE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbI, TOIYIPOBOAHUKOBBIE TIPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pasznea 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmoneiicTBie MOCTOSHHBIX MarHUTOB M TPOBOJAHUKOB € TOKOM. MarHuTtHoe mone. Bekrop
MAarHuTHOM MHAYKUMH. [I[puHIMI Cyneprno3suuy MarHUTHBIX MToJIel. JIMHUM MarHUTHOW MHIYKLIUH.

MaruuTtHoe 1oJie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KaTYLIKA M KPYroBOro BUTKa). ONBIT
Opcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBieHHME M MOAYNb. J[BHXKEHHE 3apsDKEHHOM YacTHIBl B OJHOPOJHOM
MarHuTHoM noJie. Pabora cumer JlopeHniia.

MarnutHoe nosue B Beuectse. PeppoMarHeTUKHU, lapa- U JUaMarHeTUKH.

TexHudeckue ycCTpOMCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: INPUMEHEHHUE IIOCTOSHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, ANEKTPOABUraTeNb SIKOOU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHUILL.



Jemoncmpayuu.

Kaptuaa nuHWUN WHIYKIIMK MarHUTHOTO IIOJS TIOJIOCOBOTO M IOJKOBOOOPA3HOTO IMOCTOSTHHBIX
MAariuToB.

Kaptuna nuHMI MarHuTHOW HWHAYKIUMU TMOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKH C TOKOM.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JHetrictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

Habmroienne ABMKEHUS MydKa AJIEKTPOHOB B MAHUTHOM TIOJIE.

[IpuHIUIT IEHCTBUS SIEKTPOU3MEPUTEIHLHOTO MPUOOpa MarHUTOICKTPUUECKONW CHCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopusvie padomovt, nPAKMUKYM.

HccnegoBanre MarHuTHOTO MOJIS IOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

WccnepgoBanue necTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CHJIbI TOKA.

Ornpenenenre MarHUTHON MHAYKIIMU HA OCHOBE MU3MEPEHHS CUJIbI AMIIepa.

Tema 5. dnekmpomaznumnan uHOYKUUA.

SBnenue snekTpoMarHUTHOM MHAYKIUU. [loTok BekTOopa MarHuTHOM WHAYKIUU. DC WUHAYKINH.
3akoH anekTpoMarHuTHON nHAykuun dapanes. Buxpesoe snekrpuueckoe none. Toku Dyko.

O/J1C uHayKIMH B IPOBOAHUKE, TBUKYILIEMCS B OJTHOPOIHOM MarHUTHOM II0JI€.

IIpaBuio Jlenua.

NunyktuBHOCTh. Karyimka WHIYKTHBHOCTH B IEMU MOCTOSHHOTO TOKA. SIBJICHHE CAMOWHIYKIIHHU.
O/1C camouHyKIMH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DIeKTpOMarHuTHOE MoJIe.

TexHn4ecKkue ycTpoiCcTBa U TEXHOJIOTHUECKHUE TIPOIECChl: MHIYKIIMOHHAS 11€4Yb, COJICHOU], 3aI[UTa OT
ANEKTPU3ALNU TEJ IPU JIBUKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

Jemoncmpayuu.

Habmoienue siBjaeHUsI 2JI€KTPOMAarHUTHON MHTYKITHH.

Uccnenoanue 3apucumoct I1C MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO TIOTOKA.

IIpasuio JleHua.

[Tamenne MarauTa B aIIOMUHUEBOM (MEIHOI) TpyOe.

SIBneHne caMOMHAYKIUY.

Uccnenosanue 3aBucumoctu IJIC caMOMHAYKIIMUA OT CKOPOCTH U3MEHEHUS CHJIBI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padbomot, npAaKMUKym.

UccnenoBanue sSBIEHUS SJIEKTPOMArHUTHON WHYKITHH.

Ornpenenenyne UHIYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

UccnenoBanue siBIeHUs CAaMOUHYKITUU.

COopka Mo/ieTH SJIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. Kosiedbanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebatennuas cucrema. CBoOOgHEBIE KOJIEOAHMUS.

lapmonnueckue koneOanusi. KuHemarnueckoe M JUHAMHYECKOE OIMHUCaHUE. DHEPreTUYECKOe
omucaHue (3aKOH COXpPaHEHUs MEXaHHMYECKOW YHEpruu). BBIBOJ TMHAMUYECKOTO ONMMCAHMS TAPMOHUYECKHUX
KoJe0aHui U3 UX SHEPTETUIECKOTO U KHHEMATHYECKOTO OMHCAHUS.

Amruntyna u dasza konedanuii. CBs3b aMIUTUTY/IbI KOJICOAHUH UCXOMHOW BEJIMUMHBI C aMIUTHTYIaMU
KoJIeOaHU €€ CKOPOCTH M YCKOPEHHUS.

[Tepuon u vacroTa konmebanuid. [leproa MabIx CBOOOIHBIX KOJIGOAaHUN MAaTEeMAaTHYECKOTO MasTHUKA.
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MAasTHUKA.

[TonsTre o 3aryxarommx kojeOaHusx. BeiHyxaeHHble koseOanus. Pesonanc. Pe3oHaHcHass KpuBas.
Bnusinue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJIEOaHMS.

TexHuueckue ycTpoWCTBa U TEXHOJOTUYECKHUE MPOLIECCHI: METPOHOM, YacChl, Kaueiau, My3bIKaJIbHbIC
WHCTPYMEHTHI, cericMorpad.



Jemoncmpayuu.

3anuch KoaebaTeabHOro ABUKEHHUS.

Habnronenne He3aBHCHMOCTH TEPHOJIa MANIBIX KOJICOAHUH Ipy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanme 3aTyxarolmux KoJieOaHMM M 3aBUCHMOCTH TIepuoja CBOOOJHBIX KoJeOaHUN OT
COIIPOTHBIICHUS.

HccnenoBanue konebaHuil rpy3a Ha MAacCUBHOM MpYyKHHE C 11eTbi0 (GOPMUPOBAHUS MPEACTABICHUN
00 Hu1eabHOWM MOJIENIN MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHHsI SHEPTUU IPU KojieOaHUsX rpy3a Ha MpYyKUHE.

HccnenoBanue BbIHYKIEHHBIX KOJIEOaHUIA.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKEHHUS Tela B X0J1€ KOJI€OaHU Ha yIIpyroMm MojBece.

W3ydeHnue qBUKEHHSI HUTSHOTO MasTHHUKA.

[IpeoOpa3oBanue SHEPTHH B IPYKHHHOM MasiTHUKE.

HccnenoBanue yobIBaHUS aMIUTMTY/IbI 3aTyXaIOMINX KOJIeOaHUH.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnexmpomaznumnbsle Ko1e0anus.

Konebarenbublii koHTYp. CBOOOIHBIC IEKTPOMAarHUTHBIE KOJICOAHUS B MICAILHOM KOJeOaTeTbHOM
koHType. @opmyna Tomcona. CBsi3b aMIUIMTYABI 3apsAa KOHJEHCATOpa C aMIUIMTYAOW CHUIIBI TOKa B
KoJieOaTeJIbHOM KOHTYDE.

3aKOH COXpaHEeHUS SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxaromnme 3JeKTPOMarHuTHbIE KoeOanus. BeIHYKICHHBIE JIEKTPOMarHUTHBIE KOJIeOaHMsI.

[lepemenHbIit TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYAHOE U ACHCTBYIOIIEE 3HAUCHUE CHIIBI
TOKa ¥ HaNpsHKEHUS P pa3iIndHoi (opMe 3aBUCUMOCTH NEPEMEHHOIO TOKa OT BPEMEHHU.

CuHycongalbHbII NEPEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOp M KaTylllKa MHAYKTHBHOCTH B IIETIH
CHUHYCOMIaJIbHOTO NEPEMEHHOr0 ToKa. Pe3oHaHc TOkoB. Pe3oHaHC HanpsKeHUH.

Wneanbublil Tpanchopmatop. [IponsBoacTBo, nepenava u noTpedieHHe IEKTPHUUECKON SHEPTUH.

OKOJIOTUYECKHE PpUCKU TPU  HIPOU3BOACTBE  dJeKTpodHepruu. KynbTypa  HCIOJIB30BaHUA
AJIEKTPO3HEPTUH B TOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpolcTBa M TEXHOJIOTHUYECKHE IPOLECCHl: 3JEKTPUUECKUM 3BOHOK, TE€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU IEKTporepeaay.

Jemoncmpayuu.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJeOaHMs.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJIEOaHNUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuusuiorpaMMsel AJIE€KTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJIEOAHUI.

Moznenb 31eKTpOMarHUTHOTO TeHepaTopa.

BreinykaeHHble CHHYCOM1abHbIE KOJeOaHusl.

Pesucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocienoBaTENbHOM — COEIMHEHUM PE3UCTOpa, KaTyIIKM HHIYKTUBHOCTH W
KOHJIEHCATOopa.

YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogens TUHUY 3IEKTPOIIEPEIaUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Wzyuenue tpanchopmaropa.

HccnenoBanue nmepeMeHHOr0 TOKa yepe3 MOCe0BaTENbHO COeIMHEHHBIE KOHJIEHCATOP, KaTYIIKy U
pe3ucrop.

Habntoienue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMacHUMHbBLE 0JIHbL.

MexaHnueckre BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsle u npoaoiabHble BoaHbL. [lepuos,
CKOPOCTb pacHpOCTPAaHEHUs W JUIMHA BOJIHBL. CBONCTBA MEXAHMYECKUX BOJIH: OTPaKEHUE, MPEIOMIICHUE,
uHTephepeHus u qudpaKims.



3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

ONEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIyYEHUS 3JIEKTPOMArHUTHHIX BOJH. B3aumHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)KCHHE, MPEJOMJICHHE, MOoJsipu3anus, uHTepdepeHuus u
nudpakius.

[Ikana 35eKTpoMarHuTHBIX BOJIH. [IpMeHeHHe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBsI3U U TeaeBUACHUA. Pagronokanuys.

DNEeKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHnyeckue yCTpOHCTBA M IPAKTUYECKOE IIPUMEHEHHE: MY3BIKAJIIBHBIE HMHCTPYMEHTBI, pazjap,
panuonpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neup, ynpTpa3BykoBas IMAarHOCTHKA B TEXHUKE U
MEIULIVHE.

Jemoncmpayuu.

OO0pa3oBaHue U paclpoCTpPaHEHHUE ONEPEYHbIX U MPOJOIbHBIX BOJIH.

Konebnronieecs Te10 Kak MICTOYHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

Habnronenune oTpaxxeHus U MPEeTOMIICHUS MEXaHNUECKUX BOJIH.

Habmtonenue unrepdepeHunu u quppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGiroienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOMCTB  JIEKTPOMArHUTHBIX BOJIH:  OTPaKEHUE, IPEIOMIICHHME, NOJSIpU3aLus,
mdpakius, nHTepHEpeHIHsL.

OOHapyxeHue HH(pPaKpacHOro 1 yJIbTpadroIeTOBOro U3Ty4YeHHUH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMonuHENHOE PACIPOCTPAHEHUE CBETAa B OJHOpPONHOM cpere. JIyd cBera. TodeuHbII HCTOYHUK
CBETa.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHUsI cBeTa. llocTpoeHHe H300pakeHUN B IUIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI TMPEIOMIIEHUS CBeTa. AOCONIOTHBIN TIOKa3aTelbh MPETOMIICHHS.
OTHOCHTENBHBIN MOKa3aTeNlb npeaomiieHus. II0CTOSIHCTBO 4acTOTHI CBETAa M COOTHOILEHUE JJIMH BOJIH IpU
Mepexo/ie MOHOXPOMATHUYECKOTO CBETA Yepe3 IPaHUILy pasjiena JBYX ONTUYECKUX Cpes.

Xon nyueit B mpusMe. [ucnepcus cBera. ClnoxxHbIi cocta 6enoro cseta. L{ger.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIi yroil MoIHOro BHYyTPEHHETO OTPaKEHMS.

CoOuparomue u paccenBaroniue JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHME W ONTHYECKasl CHiia
TOHKOM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOT'O pPAcCTOSIHMSI TOHKOM c(epuuecKod JTUH3bl OT €€ reoMeTpuu U
OTHOCHUTEJILHOTO MOKa3aTeNs MPEIOMIICHUS.

dopMyia TOHKOW JTUH3BIL. Y BEIMYEHHE, 1aBAEMOE JTUH30M.

Xox mywa, MPOLIEALIErO JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIAaBHOM ONTHYECKOH OCH.
[Toctpoenne n300paXk€HUII TOUKHM M OTpe3Ka NpSAMON B COOMpPAIOIIMX M PACCEMBAIOIIMX JIMH3aX U HX
CHUCTEMaX.

OnTuueckue npudopsl. Paspemaromniast ciocodbHoCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHHUKHU. YCIOBUS HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB B HHTEp()EPEHLIMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX UCTOYHHUKOB. [IpuMmepsr
KJIACCUYECKUX UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxius cBeta. JudpakuroHHas pemérka. YciioBue HaOJIOAEHUS TNIaBHBIX MaKCUMYMOB HpHU
[1a/IECHUY MOHOXPOMAaTHYECKOr0 CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.



TexHuueckue yCTpoiicTBa M TEXHOJOTHMUECKHE IPOLECCH: OYKH, JIyNa, MEpUcKor, (oToamnmapar,
MUKPOCKOII, MPOEKIMOHHBIA amnmapar, MPOCBETJICHHE ONTHKH, BOJOKOHHAs ONTHKA, IU(PaKIMOHHAS
peIéTKa.

Jemoncmpayuu.

3aKOHbBI OTPa’KEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

Habnronenue moHoOro BHYTPEHHETO OTpaKeHHUst. Mozenb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB Y€pe3 MIOCKOMApaIEIbHYIO IIACTUHY U [IPU3MY.

HccnenoBanue cBOMCTB N300payKeHHIA B JIMH3AX.

Monenu MUKpOCKOIa, TEIEeCKOoIIa.

HaGmonenue nnatepdepeHm cBera.

Habumroienne 11BeTOB TOHKUX MJIEHOK.

HaGmonenue nudpakuu cBera.

N3ydenne nudpakinoHHON peréTKu.

Habmronenne nupakiimOHHOTO CIIEKTpA.

Habmronenue aucnepcun cBera.

Habmronenre monsipu3aiyu cBeTa.

[IpumeneHue MONAPOUIOB JIJIs H3yYEHUSI MEXaHUYECKUX HAMPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

N3mepenue nokaszarens IpeIoMIeHUS CTEKIIa.

HccnenoBanme 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS OT BEIIECTBA (HAa MPUMEPE KHUIKUX JIHH3).

N3mepenune poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyuyenne n300paxeHus B CUCTEME U3 IJIOCKOTO 3€pKaja U JIUH3BI.

[Tonyuenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue TenecKOnu4ecKiX CUCTEM.

Habmtonenue nudpakuuu, MHTEp)EpeHnu 1 NOJSpU3aluU CBETA.

N3ydenue nonspuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAIEKTPHKA.

N3yuenne naTepdepeHIy Ja3epHOro U3TydeHUs Ha IBYX LIEIsX.

Hab6mronenue qucnepcum.

Habntonenue u nccrnenoBanue JUPPakIHOHHOTO CIEKTPa.

N3mepenne 1JiMHbI CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOMOA IPU MOMOIIH AU(PAKIIMOHHOHN PeIIETKY.

Pa3nes 6. OcHOBBI cielHAJILHOM T€OPHU OTHOCUTEIbHOCTH.

I'paHunel NPUMEHMMOCTH — KJIACCMYECKOM  MexaHuku. [locTynaTtel  crnenuanbHOW — TEOpHUH
OTHOCHUTEIIbHOCTH.

IIpoctpancTBeHHO-BpeMeHHOW wuHTepBai. IIpeoOpasoBanus JlopeHua. YcioBHe NPUUYUHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € YHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHsI MOKOSL.

TexHnueckue ycTpocTBa M TEXHOJIOIMYECKHE MPOLECCHI: CIYTHUKOBBIE NPUEMHHUKHU, YCKOPUTEIH
3apsSKEHHBIX YACTHII.

Y4eHn4eckuit SKCIIepUMEHT, T1a00paTOpHbIe pabOThI, MPAKTUKYM.

Onpenenenre UMIyJIbCa U SHEPTUU PEISTUBUCTCKUX YacTUll (1o (GoTorpadusiM TpeKoB 3apsKEHHBIX
YacTHLl B MArHUTHOM TI0JIE).

Paznen 7. KpanroBas ¢pusuka.

Tema 1. Kopnyckynapno-6onnoesoit oyanusm.

PaBHOBecHOE TeruioBOE M3MydYeHHE (M3TydeHHe aOCONIOTHO YEPHOTO Teja). 3aKoH cMmenieHus Buna.
['unoresa I1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYJIBC (OTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akonsl (oTtorddekra. YpaBHeHune DHWHIITEHHA IS
dbotoaddekra. «KpacHas rparuma» Gororddexra.

JlaBneHue cBeTa (B YaCTHOCTH, AABJICHHE CBeTa Ha aOCOIIOTHO MOIJIONMIAIOIIYI0 M a0CONIOTHO
oTpaxkarolyro nmosepxHocts). OnbiTol I1. H. Jlebenena.



BonnoBble cBoiicTBa yactull. Bomuel ne bpoitns. Inuna Bomubl ne bpoins u pasmepsl obimactu
JIOKaJU3aIMK JIBIDKYIEHCS dacTHIlbl. KopmycKynsipHO-BOTHOBOM nyanu3M. Jludpakius 3J€KTPOHOB Ha
KpHUCTaiax.

Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUST HeonpeaenéHnocTei [ elizenoepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTHUECKUE MPOIECCHl: CIIEKTPOMETP, (POTOIIEMEHT, POTOIATUHUK,
TYHHEJIbHBIM MUKPOCKOTI, COJTHEUHAast OaTapesi, CBETOUO/I.

Jemoncmpayuu.

®dotor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIICHHS IOJIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Connevnas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hccnenoanue goropesucropa.

N3mepenue nmocrossaaol [Inanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAMO/ OT HAIPSHKCHHUS.

Tema 2. @uzuka amoma.

OnbITHI IO UCCIEAOBAHUIO CTpoeHus aToMa. [nanerapuas moaens atoma Pesepdopaa.

[Tocrymarer bopa. Usnydenune u moriomeHue (OTOHOB TPH IEPEXOAE aroMa C OJHOTO YPOBHS
SHEPTUU Ha JPYTrOM.

Bunel ctiektpoB. CriekTp ypoBHEH 3HEpruu aToMa Bo0po/a.

CnoHTaHHOE U BBIHYKIEHHOE U3i1y4yeHue ceera. Jlazep.

TexHnueckue ycTpoOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIEKTPAIbHbII aHalu3 (CHEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mogpens omnbita Pezepdopra.

Habintoienne nuHelyaThIX ClIEKTPOB.

Y CTpoiCTBO 1 AeCTBHE CUETUYMKA HOHU3UPYIOIIMX YACTHULL.

Onpenenenye JJIMHBI BOJIHBI JTa3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmukKym.

HalGmronenue nuHeiyaToro criekTpa.

HccnenoBanue CiekTpa pa3peskeHHOI0 aTOMapHOTo BOJIOPO/Ia M U3MEpEHHe MOCTOssHHON Punbepra.

Tema 3. Qusuxa amomHo20 A0pa u 31eEMEHMAPHBIX YACMUY,.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apan sapa. MaccoBoe uucino sijipa. M3otomnsl.

PannoakTtuBHOCTB. Anb(a-pacnan. DneKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnai. ["amma-u3nyuenue.

3aKOH paguoaKTHBHOIrO pacnazna. PagmoakTuBHbIE M30TONBI B Npupoae. CBONCTBA MOHU3UPYIOIIETO
u3NydyeHus. BnusHMe paguoOaKTUBHOCTH Ha JKUBble OpraHu3Mbl. EcTecTBeHHBII (QOH H3TydeHUSs.
Jo3umerpusi.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sizipa.

Snepuble peakuuu. Jlenenue u cuHTe3 sjaep. SaepHsle peaktopbl. IIpobremsl ympaBiseMoro
TEPMOSAIEPHOT0 CUHTE3a. DKOJIOTMYECKHE aCIeKThl Pa3BUTHUS SAEPHON SHEPTreTHKH.

MeTopl perucTpauy U UCCIEA0BAHNS SJIEMEHTAPHBIX YaCTHL.

dyHaaMeHTalIbHbIE B3auMoJeicTBUA. baprnonsl, Me30HbI 1 entonsl. [IpencraBinenue o CrangapTHOM
Mozenu. KBapk-ritooHHast MOIEb aJIpOHOB.

®usuka 3a npeaenamu CTaHaapTHOW Mojienu. TéMHas MaTepus U TEMHas SHEPTuUsl.

EnuncTBO (DM3ndeckoit KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJOTMYECKHE IMPOIECCHI: TO3UMETP, Kamepa BuibcoHa, simepHbIit
peaKTop, TepMOSIJICPHBINA peakTop, aToMHasi 60M0a, MArHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOJIB30BAHUEM JI03UMETPA.

W3yuenue nmornomeHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3UKH.



Oranel pa3BUTUs acTpoHOMMH. IIpukiiamHOE W MHUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.
ITpruMeHNMOCTb 3aKOHOB (PU3UKH U1 O0BSICHEHUS IPUPOJIbI KOCMHUUYECKUX OOBEKTOB.

Metoapl  aCTpPOHOMHUYECKMX  HCCIEI0BAaHUM. CoBpeMEHHbBIE  ONTHUYECKUE  TEJIECKOIIbI,
panuoTeNnecKonsl, BHEaATMOC(hEepHas aCTPOHOMHS.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IJIAHETHI, UX BUAUMOE JIBIKEHHE.

Conneunas cucrema.

Comnnue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHIa U 3BE3/.

3BE31bl, UX OCHOBHBIC XAPAKTEPUCTUKH. /[narpamma «CIEKTpalbHbIN KJIACC — CBETUMOCTbBY. 3BE31bI
[JIABHOM  IOCIENOBAaTENbHOCTH. 3aBUCHMOCTh  «Macca — CBETUMOCTb» s 3BE3]  IVIAaBHOM
IIOCJIEI0BATEIBHOCTU. BHyTpeHHee cTrpoeHue 3B€34. COBpEMEHHBIE NPEACTABICHUSA O NPOUCXOKICHUU H
sBositony CosiHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mueunsbiii [1yte — Hamia [Nanaktuka. [lonoxenne u npuxenue Connua B ['anakTuke. THIIBI raJakTHK.
Pannoranaktuku u kBaszapel. UEpHbIE ABIPBI B A1pax rajJakTHK.

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa606ma. Pas6eranue ramaktuk. Teopust bosbioro
B3pbIBA. PENIMKTOBOE H3IIydeHHE.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGmronenust 3BE3gHOTO HEOa HEBOOPY)KEHHBIM TJIA30M C HCIOJIB30BAHMEM KOMITBIOTEPHBIX
NPUIIOKEHUH 711 ONpeAeseHUs IOJOXKEHHUS HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moylapus U SpKue 3BE31bl.

Habmtonenus B Teneckon JIyHbl, 1aHeT, TYMaHHOCTEH U 3BE3IHBIX CKOIUIEHUH.

Pu3nyecKuil MPAKTHKYM.

CriocoObl n3MepeHus: (QU3MUECKUX BEJIWYMH C HCHOJIb30BAHMEM aHAJIOTOBBIX U  LU(POBBIX
U3MEpUTENIbHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTENbHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BenuyuH. OleHKa MpaHuIl TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHMI, UCCIEA0BaHNN 3aBUCUMOCTEN (PM3NYECKUX BEIUYHH, POBEPKa
NPE/UIOKEHHBIX THUMOTEe3 (BbIOOp W3 paldoT, ONMUCAaHHBIX B TEMATHYECKUX pasfenax «Y4YeHHYECKHi
AKCIIEPUMEHT, JJaOOpaTOPHBIE pabOTHI, TPAKTUKYM)).

O0o0marmnee nopTopenne.

O06001eHre U cUCTeMaTU3allks CoAepKaHus pa3zenoB Kypca «MexaHukay, «MoiekymspHas Qu3nka
U TEepPMOJAMHAMHKaY, «JeKTpoauHaMuka», «Komebanus u BOJHBI», «OCHOBBI CHEIHMAIBHONH TEOPHH
OTHOCUTENBLHOCTHY, «KBaHTOBas pusnKa», « AIEMEHTHI aCTPOHOMHUU U aCTPODHUIUKI».

Poinb (hu3nKy U aCTPOHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH, COIIMaIbHOM M 3THYECKOH cdepax
NeSITeIbHOCTH YeJIOBEKa, pojib U MeCTO (M3MKM U aCTPOHOMHUHU B COBPEMEHHOH Hay4yHOW KapTHHE MHpa,
3HA4YeHHUE OMNHUCATEIbHOM, CHCTEMAaTU3UPYIOUIeH, OOBSCHUTENBHOM M TNPOTHOCTHYECKOM (QyHKIUI
¢buznueckoil Teopun, posb pUnUEecKol TeOpUH B (POPMUPOBAHUH MPEACTaBIECHUN O (PU3MUECKON KapTHHE
MHUpa, MECTO (HU3UYECKON KapTHMHBI MHpa B O0OLIEM pSJIy COBPEMEHHBIX €CTECTBEHHO-HAYyUYHBIX
MPEJICTaBICHUN O TPUPO/IE.

MexnpeamerHbie CBA3H.

N3yuyenne kypca ¢usuku yrayOn€HHoro ypoBHA B 11 kiacce ocyliecTBisieTcss ¢ y4€ToM
COJIepKATENbHBIX MEXIPEAMETHBIX CBs3ed C KypcaMH MaTeMaTHKH, OMOJIOTMH, XMMHUH, Treorpapuu u
TEXHOJIOTUH.

MesicnpeOmemmuvie nOHAMUA, CEA3AHHBIE C U3YYEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA: SBIICHUE,
HaydHbId (aKkT, rUMOTe3a, (Qu3nueckas BENWYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICIIMPOBAaHUE, MOJIENIb, U3MEPEHHUE, MOTPEUIHOCTH W3MEPEHUH, M3MEpHUTEIbHbIE MPHOOPHI, IU(pOBas
nmabopaTtopusl.

Mamemamuka: peuieHHe CUCTEMbl ypaBHEHHH. TpuroHomerpudeckue (yHKIHMU: CHHYC, KOCHHYC,
TQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKAECTBO. BEKTOpPBl M MX IPOEKIUU Ha OCH
KOOpJMHAT, CJOXEeHHe BeKTOpoB. IlpousBogHble »snemMeHTapHbIX (yHKIuMA. I[Ipu3Haku mogo0Hs
TPEYTOJILHUKOB, ONpEAEICHNE TUIOAAN INIOCKUX GUryp U 00BbEMa Tell.

Buonozusa: >nextpuieckue SBICHUS B )KUBOH MPUPOJIE, KoJeOaTeIbHbIE ABIKEHHS B dKUBOW TPUPOJIE,
9KOJIOTMUECKHUE PUCKU IIPU MPOU3BOACTBE AJIEKTPOIHEPIUH, dJIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYXKarollen
Cpelpl, yIbTPa3ByKOBasi IUarHOCTUKA B MEAULIMHE, ONITUYECKUE SIBJICHUS B )KUBOU IIPUPOJE.



Xumua: CTpoeHUE aTOMOB U MOJIEKYJ, KPUCTaUIMYECKass CTPYKTypa TBEPIABIX Te€J, MEXaHU3MBI
00pa30BaHMs KPUCTAUTNIECKON PEIIETKH, CIIEKTPAIbHBINA aHAIN3.

T'eozpaghua: wmarHuTHBIE TOMIOCAa 3€MIIM, 3aJ€KM MArHUTHBIX pyl, (OTOChEMKA 3EMHOM
MIOBEPXHOCTH, ceiicMorpad.

Texnonozus: NTPUMEHECHUE TOCTOSHHBIX MAarHUTOB, 3JCKTPOMArHUTOB, JJIEKTPOJBHTATENb SIKOOH,
reHepaTop MEePeMEHHOTO TOKa, MHAYKIMOHHAS Ie4b, JIMHUH JJIEKTPOIIEpeiad, 3JIeKTPOABHUIaTeNlb, paaap,
panuonpuéMHUK, TEeNeBU30p, aHTeHHa, Tenedon, CBU-meus, ynpTpa3ByKkoBas JHMAarHOCTHKA B TEXHUKE,
NPOEKIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes, CIyTHHKOBBIC NMPHUEMHUKH, SAepHAs
SHEPreTUKa M SKOJIOTUYECKHUE acTIeKThI €€ pa3BUTHSI.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMLBI 110 OU3UKE HA VYPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUs yueOHOro npeamera «Pu3nka» T0JKHBI OTPAKaTh TOTOBHOCTb
U crocoOHOCTh OOYUYaAIOMIMXCS PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JMYHOCTH,
CHUCTEMOW IICHHOCTHBIX OpHEHTAlUi, IO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa, pACIIUPEHUE >KU3HEHHOTO OIBITa M ONbITa
JESTeIbHOCTH B IPOLIECCe pealu3allid OCHOBHBIX HAlpaBJIEHUH BOCIUTATENbHON AEATENbHOCTH, B TOM
quCJIe B YaCTH:
rPa’kKAaHCKOr0 BOCIIMTAHUS:
c(OPMHPOBAHHOCTh TPAKIAHCKOH MO3UIUHN OOYdYaIOUIerocss Kak aKTUBHOTO W OTBETCTBEHHOIO 4JEHA
POCCHIICKOT0 00I1IECTBA;
IPUHATHE TPATULMOHHBIX O0IIEYEeIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTb B MHTEpecax TIpa’KAaHCKOro OOLIecTBa, y4acTBOBATh B
CaMOYIIpaBJIE€HUH B 00pa30BaTe/IbHONW OpraHu3alui;
YMEHHE B3aMMOJEICTBOBATh C COLUAJIBHBIMHU HHCTUTYTAaMH B COOTBETCTBUU C HUX (QYHKUUAMUH H
Ha3HA4YEHUEM;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH.
NATPHMOTHYECKOT0 BOCIIMTAHMS:
c(OPMHUPOBAHHOCTh POCCUNCKOM I'pak1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTHXKCHHMSM POCCHUMCKHMX YYEHBIX B OOJIACTH
(bU3MKN U TeXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:
c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MIOBE/ICHUS;
CIOCOOHOCTh OLIGHWBATh CUTYAlMIO M MPUHUMAaTh OCO3HAHHbIE DPELICHUS, OPUEHTHUPYSACh HAa MOPAIbHO-
HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATENBHOCTH YUEHOIO;
OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOWYMBOTO OyayIIEro.
3CTETHYEeCKOr0 BOCTIMTAHMSA:
ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYas ICTETUKY HAyYHOIO TBOPYECTBA, MPUCYIIEro (U3NYECKOMH
HayKe.
TPYAOBOI0 BOCIIMTAHUSA:
MHTEPEC K pa3u4HbIM chepaM NpoecCHOHAIbHON AESITENbHOCTH, B TOM UYHCIE CBSI3aHHBIM C (PU3UKOHN U
TEXHUKOM, YMEHHUE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyaymiei mpodeccuu U peaan3oBbIBaTb COOCTBEHHBIE
KM3HEHHBIE TUIAHBI;
TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO U caMO00pa30BaHUIO B 00JIaCTH (PU3MKU Ha MPOTSHKEHUH BCel
KHU3HH.
IKOJIOTHYECKOr0 BOCIIMTAHMSA:
c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOATBHOTO XapakTepa HSKOJOTHYECKHX
npo0em;
IUTAHUPOBAHHUE U OCYILECTBIECHUE EHCTBUN B OKpPY’KAIOLIEH Cpelie Ha OCHOBE 3HAHUS LEed yCTONYMBOIO
pa3BUTHS YEIIOBEUECTBA;
paciiipeHe OIbITa NeSTEIbHOCTH 3KOJIOTMYECKOW HAINpaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUU IO
busuke.
HEeHHOCTH HAYYHOI0 MO3HAHUS:
C(POPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsS (PU3NUECKOU
HAYKH;
OCO3HaHME IIEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh B IPOLIECCE M3YYEHUS (PU3MKH OCYIIECTBIATH
IIPOEKTHYIO ¥ UCCIIE0BATENIBCKYIO 1EATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI



Ilo3naBaTenbHBIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Bba3oBble Jlornueckue AeicTBHA:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aAKTyaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
ONPEIEATh LEIH IESITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS,

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

pa3zpabareiBaTh TUIAH pEIICHUs MPOOJEeMbl ¢ y4ETOM aHalW3a MMCIOIIUXCS MaTepUANIBHBIX |
HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YyJbTATOB IIEJISIM, OLIEHUBATh PUCKU
IMOCJIEICTBUN NCATCIBHOCTH;

KOOPJIUHUPOBATh M BBHINOJHATH PabOTy B YCJIOBHSIX pPEaIbHOT0, BUPTYAIbHOTO M KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

ba3zoBble ucciienoBare/ibCKkie 1eHCTBUA:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMHU U METOIaMU (PU3UUECKON HAYKU;

BIIQ/IETh HAaBBIKAMH y4eOHO-MCCIIEOBATENLCKOM M TPOEKTHOM JAESITeNbHOCTH B 00IacTd  (hU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelieHHs 3anad (pu3ndeckoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B [TO3HAHMUS;

BJIQ/IETh BUAAMH JACSITEILHOCTU MO TMOJYyYSHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETAlNU, MPeoOpa3oBaHUI0 U
MIPUMECHCHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCJIC IIPU CO3/IaHUN Y4EOHBIX TPOCKTOB B 001aCTH
buzuKy;

BBISIBIIATh IIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3UpPOBATh 3a/a4dy, BBIABUTATH THIOTE3Yy €€ pEellIeHuUs,
HaxOJUTh AapryMEHTHI I JIOKa3aTelIbcTBa CBOMX YTBEPXKICHUM, 3a/laBaTh MapaMeTpbl U KPUTEPUH
peuieHus;

aQHATM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHUs 3aJa4dl pPe3yJabTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBUSAX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33aJayll B 00pa30BaTeIbHOW NEATEIHHOCTH, B TOM YHUCIE MpU
W3YYEeHUU (DU3HKY;

JTaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh NEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Padora ¢ unopmanmeii:

BJIQJICTh HaBBIKAMHU TOJTy4YeHHUS WHPOpManuu (U3HUECKOTO COJEpNKAHUS U3 MCTOYHHKOB Pa3HBIX THUIIOB,
CaMOCTOSATENIFHO OCYIIECTBIISATh TOWCK, aHAJIW3, CHUCTEMATH3AIMI0 W WHTEPHpeTanuio WH}opmanuu
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITNH;

WCIIOIB30BaTh CPEICTBAa MHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a/ad C COOJIOJCHHEM TPEOOBaHUN DSPrOHOMHUKH, TEXHUKH
0€30MacHOCTH, THUTHUEHBI, PECypcoCOepeKeHHsI, MPABOBBIX M ITUYECKUX HOPM, HOPM HH(OOPMAIMOHHON
0€30ITacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEPIKAHUS B PA3TUYHBIX (hopMarax ¢ yuéTOM Ha3HAuYeHUS HHPOpPMAIHH
Y 1IEJIEBOM ayTMTOPUH, BRIOMPAsi ONTUMAIIBHYIO (POPMY MPECTABICHUS U BU3yaJIU3aI1H.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

OCYIIECTBISTH OOIICHNE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JNESATEIILHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMATh U UCTHIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMpATh TEMAaTUKY M METOJAbl COBMECTHBIX AEHCTBHM ¢ y4yéTOM OOIIMX HHTEPECOB U BO3MOXKHOCTEM
Ka)KJI0T0 WICHA KOJIJIEKTHBA;



NPUHUMATh I COBMECTHOM JIeSTENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH ACUCTBUS MO €&
JTOCTHIKEHHUIO: COCTABJIATh IUIAH JCHCTBUHN, paclpeesiaTh poiu ¢ Y4ETOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLIEHMBATh KA4eCTBO CBOETO BKJIaJa M KaXJOTO Yy4YacTHMKAa KOMaHIbl B OOMMN pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBBIE IPOEKThI, OLEHMBATH WJEH C MO3ULUU HOBHM3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh O3UTUBHOE CTPATETMUECKOE MOBEACHNE B PA3IMUHBIX CHUTYALUsX, TIPOSIBISATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszaumus:

CaMOCTOSITENIHO OCYIIECTBIIATh IIO3HABATEIbHYIO JAEATENBHOCTh B 00JACTH (U3MKM U aCTPOHOMHH,
BBISIBIIATH IPOOJIEMBI, CTABUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH PELICHHs pPAacYETHBIX W KAayeCTBEHHBIX 3ajlay, IUIAH BBIOJHEHUS
IPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHU];
J1aBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

pacImpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX TMPEATIOYTEHHIA;

JieTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIMU B 00JaCTU (PU3UKHU, TOCTOSIHHO MOBBILIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHHMBATh COOTBETCTBHUE
Pe3yabTaTOB LIETSIM;

BJIJICTh HABBIKAMH TIO3HABATEIHLHON Pe(PIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

MCIOJIb30BaTh MPUEMBI pedIIeKCUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO peIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEUICHHUS 10 UX CHIKEHHMIO;

IIPUHUMATh MOTUBBI U aPT'YMEHTHI IPYTUX MIPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

MIPUHUMATH ce0s, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI M QPTYMEHTHI IPYTUX MPH aHAIIN3€ PE3yNIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mpormecce MOCTHMKEHUS JTHMYHOCTHBIX PE3YAbTATOB OCBOCHHS IPOTPaMMBbl MO (HU3UKE IS yPOBHS
cpeaHero ooOmiero o0pa3oBaHHMA Yy OOYYarOIIMXCS COBEPUICHCTBYETCS HMOIMOHANBHBIM HMHTEIUIEKT,
MPE/IoIararoImnii cOopMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BHJIETh
HaMpaBJICHUs Pa3BUTUS COOCTBEHHON SMOIMOHAILHON C(ephl, ObITh YBEpEHHBIM B ce0e€;
CaMOpETYJIMPOBaHUS, BKIIOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHNE, CITOCOOHOCTh aJaNnTHPOBATHCS K dYMOIMOHAIHHBIM U3MEHEHHUSM W TPOSIBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKJIIOYAIONICH CTpEMIIEHHME K JOCTIDKCHHIO IIeTM W yCHeXy, OITHMU3M,
MHUIIMAaTUBHOCTh, YMEHUE JIeHICTBOBATh, UCXO/I U3 CBOUX BO3MOKHOCTEH;

AMITATHH, BKIFOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIFHOE COCTOSIHUE MPYTUX, YUUTBHIBATH €T0 TPU
OCYIIECTBIICHUH OOIICHNUS, CIIOCOOHOCTH K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOLICHHUS C JPYTUMH JIIOJbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOHQIUKTHI.

IMPEAMETHBIE PE3VYJIBTATBI

K xonmy oOydenus B 10 knacce mpeaMeTHBIE Pe3ylbTaThl Ha YIIIyOJIEHHOM YPOBHE JOJDKHBI OTpakaTb
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:



MOHUMATh POJIb (PU3UKU B HIKOHOMHUYECKOM, TEXHOIOTHYECKOM, IKOIOTUUECKOM, COLMATBHON M 3THYECKOM
cdepax IesTeIbHOCTH YeIIOBEKa, POJIb U MECTO (PM3UKHU B COBPEMEHHOW HAy4YHOU KapTHHE MUpPA, 3HAUCHUE
OMHCaTEIIbHON, CUCTEeMATU3UPYIOIICH, O0BICHUTEILHON U MMPOTHOCTUYECKON (QYHKIHMH (HHU3UYECKON TEOpUHr
— MEXaHUKH, MOJICKYJSIPHOM (U3WKH W TEPMOJAMHAMHKH, POJb (U3MUYECKOW Teopuu B (HOopMHpOBAHHH
MpeJICTaBICHUI 0 PU3NYECKON KapTUHE MUPA;

pa3nuyath YCIOBHS MPUMEHUMOCTH MOjJeNel (PU3MYeCKHX Tel W MPOIECCOB (SBJICHMIA): MHEPIUATbHAS
cucremMa OTcuéTa, aOCONIOTHO TBEPIOE TEJNO, MaTepualibHAs TOYKAa, PABHOYCKOPEHHOE BM)KEHUE,
CBOOOJIHOE TMajieHHWe, aOCOJMIOTHO ympyras nedopmarivs, aOCOJIOTHO YIPYroe W aOCOJIOTHO HEYNpyroe
CTOJIKHOBEHUSI, MOJIETIU T'a3a, KUJKOCTU U TBEPAOro (KpUCTAJUIMUYECKOT0) TeJa, UI€aTbHbIN a3, TOYCUHbIN
3aps]l, OTHOPOJIHOE JIEKTPUUECKOE TT0JIE;

pa3nuyath ycluoBHs (TPAaHUIBI, OOJIACTH) MPUMEHHUMOCTH (U3NYSCKUX 3aKOHOB, TOHUMATH BCEOOIIHIA
xapaktep QyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYCHHOCTH HCIIOIH30BAHMS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh U OOBSACHATH MEXaHHUYECKHUE IPOLIECCHl M SIBJICHHS, UCIOJIb3Ysl OCHOBHBIE MOJOXKEHUS U
3aKOHBI ~ MEXaHWKH  (OTHOCHUTEIBHOCTh  MEXaHMYECKOrO  JBWKCHHS,  (DOpPMYIBl  KHHEMAaTUKH
PaBHOYCKOPEHHOTO JBIDKEHUs, mpeoOpa3zoBaHus [amunes [ CKOPOCTH U TEpPEMEIICHHUS, 3aKOHBI
HeroTona, mpuHIMN OTHOCHUTENHHOCTH ['ayuies, 3aKOH BCEMHPHOTO TSTOTEHHUS, 3aKOHBI COXpPaHEHUS
UMITYyJIbCA U MEXAHUYECKOU SHEPTUHU, CBsI3b paOOTHI CHIIbI C U3MEHEHUEM MEXaHUYECKOW HEPTUH, YCIOBHS
paBHOBecHsI TBEPAOro Teia), IPU 3TOM HCIOJIb30BAaTh MAaTEMaTHMUECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTb
yCIOBUSI IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB: MpeoOpa3zoBaHuil [anuies, BTOPOro U TPEThEro 3aKOHOB
HrroTona, 3aKkOHOB COXpaHEHUsI UMITYJIbCAa M MEXaHUYECKOU SHEPTHH, 3aKOHAa BCEMHUPHOT'O TATOTCHUS;
aHAIIM3UPOBATh U OOBICHITH TEIUIOBBIE MPOLECCHl U SBIEHUS, UCIONB3Yys OCHOBHBIE moJoxkeHuss MKT u
3aKOHBI MOJIEKYJSIpHON (HU3UKU M TEPMOAMHAMMKHU (CBS3b MaBJICHMS HUICATBLHOTO Tra3a coO CpeaHen
KMHETHYECKON SHEpruell TEIUIOBOrO JIBIXKCHMSI M KOHIICHTpAI[MeH €ro MOJIEKYJ, CBA3b TeMIIepaTyphl
BEILIECTBA CO CpPEIHEM KUHETHMYECKOW HHEprued TEIUIOBOTO JIBHXKEHHsSI €ro YacTHIl, CBA3b JaBIEHUSA
WJICATTBHOTO Ta3a C KOHLEHTpAIMEd MOJIEKYJI U €ro TeMIepaTypou, ypaBHeHue MenaeneeBa—KnamneiipoHa,
MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpAHEHHs JHEPruM B TEIUIOBBIX MpOIleccax), MPU STOM
WCIIOJIh30BaTh MaTEMaTHYE€CKOE BBIPAKEHHWE 3aKOHOB, YKa3bIBaTh YCJOBHUS TNPUMEHUMOCTH YpaBHEHUS
MenneneeBa—KuanelipoHa;

AHATM3UPOBATh M OOBICHATH DJIEKTPUUECKHE SIBJICHUSI, HWCIIONB3YS OCHOBHBIE TIIOJIOKEHHUS U 3aKOHBI
ANEKTPOJAMHAMUKH (3aKOH COXPaHEHMs DJIEKTPUYECKOro 3apsnaa, 3akoH KynoHa, NOTEHIMaTIbHOCTb
ANEKTPOCTATUYECKOTO TOJIsI, MPUHLHUII CYTEPIIO3UIINH SJIEKTPUUYECKUX MOJIEH, MPU ITOM yKa3blBasi yCIOBUS
MPUMEHUMOCTH 3akoHa KyroHa, a Takke NpakTHYeCKHU Ba)kKHblE COOTHOLIEHMs: 3akoHbl OMa ajis ydacTka
LeNUu U JJIs 3aMKHYTOM 3JIeKTpruecKoi nen, 3akoH Jxoymns—JIenna, npaBuna Kupxroda, 3akonst dapanes
JUTSI DJIEKTPOJIHN3A);

OTMHCHIBATH (PU3MUYECKUE MIPOIIECCHI U SABIICHUS, UCTIONb3YS BEIMUUHBL: IIEpEMENICHNE, CKOPOCTh, YCKOPEHHE,
HMMITYJIC T€JIa U CUCTEMBbI TE€J, CHJIa, MOMEHT CHWIJIbl, JaBJICHHE, MOTEHLIUAIbHA dHEPIrusi, KUHETUYECKast
SHEprusi, MEXaHU4ecKasl dHeprus, padoTa CUJIbl, IIEHTPOCTPEMUTENIPHOE YCKOPEHUE, CUla TSDKECTH, CHIIa
YIIPYTOCTH, CHJIa TPEHUS, MOIIHOCTh, YHEPTHs B3aMMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3HU e€ MOBEPXHOCTH,
SHEprus ynpyroil nedopManuu npy>KUHbI, KOJIXYECTBO TEIUIOTHI, a0COIIOTHAS TeMIiepaTypa Tena, pabora B
TePMOJUHAMUKE, BHYTPEHHSSI DJHEPTUs HJCATHHOTO OJHOATOMHOTO Ta3a, paboTa UAEanbHOrO rasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3nyxa, KII/J wmaeanbHOro TEIJIOBOrO JBHUTATEINsl; SJIEKTPUUYECKOE IIOJIE,
HaIpsHKEHHOCTh 3JIEKTPUUYECKOTO TOJIs, HAMPSHXKEHHOCTD MOJIsl TOYEHYHOTO 3apsiia WK 3apsHKEHHOTo 11apa B
BaKyyM€ M B JHIJEKTPUKE, [MOTEHIMAT DSJIEKTPOCTaTUYECKOrO IOJIA, Pa3HOCTh IOTEHIIUAJIOB,
AJEKTPOJIBIKYIAsl CHJIA, CUJIa TOKA, HAMPSIKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKas EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIIEHHWE Yy4YacTKa ILENH C IOCIEeI0BaTeIbHBIM U MapauleIbHbIM COEIUHEHHEM
PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MOJs KOHJEHCATOpa;

OOBSACHATHL OCOOEHHOCTH NPOTEKaHUs (U3UYECKUX SABIICHUH: MEXaHWYECKOe JBH)KEHHE, TEeIJI0BOe
JBUKEHHE YaCTHUI] BEIIECTBa, TEIJIOBOE pPaBHOBECHE, OpOYHOBCKOE IBWXKeHHe, aAuddysus, ucmapeHue,
KUIIEHUE U KOHJICHCAllUs, IJIABJIEHUE U KPUCTAJLTU3ALMS, HAIIPABICHHOCTh TEIUIONEPeIayu, AIeKTPU3aLus
TeJl, 3KBUMOTEHINAJIBbHOCTh TOBEPXHOCTH 3aPSIKEHHOTO IIPOBOTHUKA;

MPOBOANTh KCCIEAOBAHUE 3aBUCHMOCTH OJHON (DU3NYECKOW BEIUYUHBI OT JAPYrol C HCIOJIB30BAHHEM
NPSMBIX W3MEPEHUH, TpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATH pPE3yIbTaThl MOTYYCHHOU



3aBUCUMOCTH (PU3UYECKUX BEITUYMH B BUAE IPahUKOB C yIETOM aOCOTIOTHBIX MOTPEUIHOCTEH M3MEpEeHUH,
JIeJIaTh BBIBOJBI 1O PE3YJIbTATaM UCCIICOBAHMS,

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3MUECKUX BEIWYHMH, TPU STOM BBIOMPATh ONTUMAIBHBIA METOX
M3MEpPEHUsl, OLICHUBATH a0COIIOTHBIC U OTHOCUTENIbHBIC IOTPEIIHOCTH MPSMBIX U KOCBEHHBIX HU3MEPEHHI;
IIPOBOJIUTH OIBITHl IO TMPOBEPKE IMPEUIOKEHHOW TUIOTE3bl: IUIAHUPOBATh JKCIEPUMEHT, COOUpaTh
JKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBaTh INOIYYCHHBIE PE3YNbTAaThl M [JENaTh BBIBOL O CTaTyce
MPEJI0KEHHON TUIIOTES3bI;

coOnmogarh MpaBwia Oe30lacHOro TpyAa IIpU IPOBEJEHMU HCCIENOBaHMM B paMKax y4deOHOro
HKCIEPUMEHTA, IPAKTUKYMa U y4eOHO-MCCIIE0BATENbCKON U MMPOEKTHON JIeATEIHOCTH € UCIOIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

pemath pacy€THbIe 3a7aud C SIBHO 3aJaHHOM M HESABHO 33aJaHHOM (hPU3MYECKOM MOJEbIO: Ha OCHOBAHUU
aHajaM3a yCJIOBHS OOOCHOBBIBaTH BBHIOOP (DU3MYECKON MOJenH, OTBevaroleld TpeOOBaHUSAM 3a]aud,
IPUMEHATh (HOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTU M IHOCTYJIAThl (PU3UYECKUX TEOPUH MPHU UCIOJIb30BAHUU
MaTeMaTUYeCKUX METOJIOB pPEIIEHUs 3ahay, IPOBOAMTH pPacy€Thl HA OCHOBAHMM HMMEIOIIMXCS JaHHbIX,
aHAJIN3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/BI PELICHUSI C YUETOM IIOJIYYEHHBIX PE3YJIbTaTOB;
pemarh KayecTBEHHBIC 3a/1a4d, TPeOyIomre NMPUMEHEHUSI 3HAHUN M3 PasHBIX pa3/ieioB Kypca (U3HKH, a
TaK)X€ MHTETpally 3HAaHUH U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPaUBaTh JIOTHYECKYIO
LEMOYKY PACCYXACHUHN C OMOPOM Ha NU3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHMUS;
HCIIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS ISl OOBSACHEHUS OCHOBHBIX IMPHUHLMIIOB PAabOThl M3MEPUTEIIbHBIX
npuOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTHUECKUX IPOIIECCOB;

IPUBOANUTh NPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YYEHBIX-(U3UKOB B Ppa3BUTHUE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOILEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIEHHWBATh IOCIEACTBUSI OBITOBOM W NPOU3BOACTBEHHON JIE€ATENBHOCTH YEJIOBEKa,
CBSI3aHHOM C (PU3WYECKUMHU MPOLECCAMM, C TMO3ULUI 3KOJOTMYECKON 0e30macHOCTH, MPECTABIECHUN O
palMOHaIbHOM IIPUPOAOIOJIB30BAHUN, a TaKKE PAa3yMHOM HCIHOJb30BAHUU JOCTHXKEHUN HAyKH H
TEXHOJIOTUH JIJIs 1ajbHEHNIIero pa3BUTHS YEJI0BEYECKOT0 00IIECTBa;

IPUMEHSTh pa3JInyHble CHOcoObl paboThl ¢ MHpopManuel (pU3MUECKOro COAEpKaHUSA C UCIOJIb30BAHUEM
COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJIOTUH, IPU 3TOM HCHOJIB30BaTh COBPEMEHHbIE MH(POPMALMOHHbIE
TEXHOJIOTUU JJIsl MOMCKa, MepepabOTKU U NPEabsBICHUS Y4eOHOM M Hay4dHO-NOMYJISIpPHOM MH(pOpMaluu,
CTPYKTYPUPOBAHUS U MHTEpPIpETali HHPOPMALIUH, TIOTYYEHHOW U3 Pa3InYHbIX UCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOIY4aeMyl0 MH(POPMAIUIO M OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS
3HaHWi, TaKk ¥ Ha OCHOBE aHaJIM3a NCTOUYHUKA UH(OpMaIiH;

MPOSBIISATH OPraHU3AL[IOHHBIE U [TO3HABATEIIbHBIE YMEHUS CAMOCTOSITEILHOTO MPUOOPETEHHSI HOBBIX 3HAHUM
B IIPOLIECCE BBIITOJIHEHUS TPOEKTHBIX U y4EOHO-UCCIIE0BATEIbCKUX padoT;

paboTaTe B TpYIIE C HCIOJHEHHEM Pa3IHMYHBIX COLHUAIBHBIX pOJIEeH, IUIaHUpOBaTh paboTy TPYIIIHL,
paloHaJIbHO paclpeAensiTh AESITeNbHOCTh B HECTaHAAPTHBIX CHUTYalUsX, aJeKBAaTHO OLEHUBATh BKJIAj
KaX/10T0 U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTPUBAEMO POOIeMbI;

MPOSABIATh MOTHBAIMIO K Oyaymied mpodeccHoHalbHOM NeATeIbHOCTH IO CIEHUaTbHOCTAM (U3HKO-
TEXHUYECKOTO TTPOQHIISL.

K xoHny oGyuenust B 11 knacce npeaMeTHbIe pe3yabTaThl Ha YIIIYOJIEHHOM YPOBHE JOJDKHBI OTpPa)XaThb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

MOHUMATh pPOJb (U3UKK B HKOHOMHUYECKOM, TEXHOJOTHYECKOW, COLMAIbHOM M 3THYECKON cdepax
NeSITeIbHOCTH YeJIOBEeKa, poJib M MECTO (PU3MKH B COBPEMEHHOW HAYyYHON KapTHHE MUPA, POJIb aCTPOHOMHHU
B IIPAKTUYECKOM JEATEIBHOCTU YEJIOBEKA U JaJbHEHIIEM HAYyYHO-TEXHUYECKOM pAa3BUTUH, 3HAYCHUE
OMHCaTEIbHON, CUCTEeMATU3UPYIOINICH, OOBSICHUTEITHFHON M TPOTHOCTHYECKOW (QYHKIIMHA (PU3HUECKOU TEOPUHU
— SJEKTPOJMHAMHKH, CHEIUAIBHON TEOPUHM OTHOCHTEIHHOCTH, KBAHTOBOW (H3UKH, POJIb (U3UUECKOU
Teopuu B GOPMUPOBAHUU TIPE/ICTABICHHM O (PU3HUecKoi KapTUHE MHUpa, MECTO (PU3UUECKON KapTUHBI MHUpa
B 00I1IeM psIZTy COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX MPEJICTABICHUH O IPUPO/IE;

pa3nauyath YCJIOBHSI MPUMEHHUMOCTH MoJelield (U3NYECKUX Tel U TMPOIECCOB (SIBICHUN): OJHOPOJIHOE
ANEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE MOJIsl, FTapMOHUYECKHE KojeOaHUs, MaTeMaTUYECKUN MasTHUK,
UCaTbHBIN NMPYXUHHBIM MasTHUK, TAPMOHMYECKUE BOJHBI, MJCATBHBIA KOJIEOATENbHBIH KOHTYpP, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO s,Ipa U KBAHTOBOW MOJIENIM CBETA;



pa3nuyath ycnoBusl (TPAaHUIBI, OOJACTH) MPUMEHHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATH BCEOOIIHIA
xapakTep QyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYCHHOCTH HCIIOIH30BAHMS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATH U OOBICHITH SJIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHMUS, UCII0JIb3YsS OCHOBHbBIE TIOJIOKEHUS U
3aKOHBI 3JICKTPOJUHAMUKYU U CIIEHUATbHON TEOPUH OTHOCUTENIBHOCTH (3aKOH COXPAHEHHUS AJIEKTPUUYECKOrO
3apsana, cuina Amriepa, cuiia JlopeHia, 3aKoH 3JEeKTPOMarHUTHOW MHAYKLIMH, npaBuwio Jlenna, cesa3zp IC
CaMOMHAYKIIMM B 3JIEMEHTE 3JIEKTPUUECKOW LEMHU CO CKOPOCThE0 M3MEHEHMS CHJIbl TOKa, MOCTYJAThl
CHeIUaIbHON TEOPUU OTHOCUTEILHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOIECCHI U SBJICHUS, HUCIIONb3Ys MOJIOXKEHHUS KBAaHTOBOHM (pU3MKU
(ypaBHeHue DiiHmTelHa 1 GoTod(dekra, mepBblii ¥ BTOPOM MOCTYNAaThl bopa, MpUHIKMI COOTHOIICHUS
Heonpenenénnoctet ['eitzenOepra, 3aKOHBI COXpPAaHEHMs 3apsAIOBOTO M MAacCOBOI'O YHMCENl M IHEPrud B
SJIEPHBIX PEAKLHUAX, 3aKOH PAJIMOAKTUBHOTO pacnaia);

OIMKCHIBATh (PU3MYECKHE TPOIECCHl M SBICHUS, WCIOJB3YS BEIWYMHBL HAMPSHKEHHOCTH SJIEKTPHUECKOTO
T0JIs1, TOTEHIUAN AJIEKTPOCTATUYECKOIO MOJIsA, Pa3HOCTh MOTEHIIUAIOB, AIEKTPOIABIKYILAS CUJIA, NHIYKLIHS
MarHUTHOTO TIOJISi, MAarHUTHBIM TIOTOK, Cuja AMIepa, HWHIYKTUBHOCTb, DJIEKTPOIBMIKYILAS CHJa
CaMOMHAYKIMU, SHEPTHUs MArHUTHOTO IMOJS MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUNA HMIYJbC, IMOJHAs
SHEPTHUsI, PHEPTHUS MOKOSI CBOOOTHOM YaCTHIIBI, SHEPTHUS M UMITYJIbC ()OTOHA, MACCOBOE YMCIIO U 3apsij sAapa,
SHEPTHUsl CBSI3U S71pa;

OOBSICHSITE OCOOCHHOCTH MPOTECKAHMS (PU3NICCKUX SBJICHUH: JIEKTPOMATrHUTHASI HHTYKITUS, CAMOUHTYKIIHS,
pe3oHaHc, wuHTepdepeHIus BOJH, AWQPpPAKOus, JUCIEPCUs, IIOJIHOE BHYTPEHHEE OTpaKEHUE,
dotosnexktpuyeckuii dpdexr (doroaddekr), anpdpa- u Oera-pacmaabl sep, raMMa-u3IydeHUe sep,
(u3nUecKre IPUHIMITEI CIEKTPATBHOTO aHAIHM3a U pabOTHI J1a3epa;

ONpENEATh HANpaBJIE€HUE WHIYKUMHA MAarHUTHOTO IOJS IMPOBOJHUKA C TOKOM, CHJIbl AMIEpa W CHIIbI
Jlopenna;

CTPOUTh HU300pakeHHE, CO37aBaeMO€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30H, M PAaCCUUTHIBATH €r0
XapaKTEPUCTHKY;

MPUMEHSITh OCHOBOTIOJAralolIie aCTpPOHOMUYECKUE TTOHITHSI, TEOPUH M 3aKOHBI 7Sl aHAIM3a U 00bICHEHUS
(bu3MYECKUX TMPOIIECCOB, MPOUCXOIANINX B 3BE3/1aX, B 3BE3MHBIX CHCTEMaX, B MEXrallaKTUYECKOW cpere;
IBIKEHHST HEOECHBIX TEN, DBOJIIONNH 3BE311 U BeelleHHOI;

MPOBOANTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH C HCIONB30BAHHEM MPSMBIX U3MEPEHHUIA,
MIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yIbTAaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BHUIE TpadukoB ¢ y4ETOM aOCOMIOTHBIX TOTPEIIHOCTEH W3MEPEHHH, JeNiaTh BBIBOJBI TI0
pe3yibTaTaM UCCIEI0BAHHUS;

MPOBOJIUTh KOCBEHHBIE M3MEpEeHUs (DU3UYECKUX BEIMYMH, MPU ITOM BBIOUPATh ONTUMAJIBHBIA METOJ
M3MEPEHHUS, OLICHUBATh a0COMIOTHBIE M OTHOCUTENIbHBIC TTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHU;
MPOBOANUTH OMBITHI TIO TPOBEPKE TMPEATOKEHHOW THIOTE3bl: IJIAaHUPOBATh SKCIEPUMEHT, COOUpPATH
IKCIIEPUMEHTAIHYIO YCTAaHOBKY, aHAJIM3WPOBATh TOJIYYCHHBIC PE3YNIbTaThl U JIENaTh BBIBOJI O CTaTyce
MPEAJIOKEHHOM TUTIOTE3bI;

OMHCHIBATh METOIbI TIOYUYCHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOmoaTh mTpaBwiIa O€30mMacHOr0 Tpylda TPH TMPOBEACHUW HCCIEJOBAaHUNW B paMKax y4eOHOTo
IKCTIEPUMEHTA, TPAKTUKYMa M YIE€OHO-UCCIEA0BATEIBCKON U TPOCKTHOM ACATEIHHOCTH C MCIOIB30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHMUS,

pemarh pacu€THbIC 3aJa4d C SBHO 3aJIaHHOW W HESBHO 3aJlaHHON (DM3MUECKOM MOJENBbIO: Ha OCHOBAHHUH
aHalM3a yCIOBUSA BHIOMPATh (PU3NUECKHE MOJEIH, OTBEYAIONIMe TpPeOOBAaHUAM 3a/Jaud, NPUMEHSTH
(GOpMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3WYECKUX TEOpPUl TMpH HCHOJIB30BAHUH
MaTeMaTUYeCKUX METOJIOB pEIIEHUs 3aJad, IPOBOJIWUTH PACYETHI HA OCHOBAHWM HMMEIOIIMXCS JIaHHBIX,
aHAIM3UPOBATH PE3YJIbTATH M KOPPEKTHUPOBATH METObI PEIICHUS C YYETOM MOTYUYEHHBIX pPe3yIbTaTOB;
peliaTh KayecTBEHHbIE 3aJayu, TpeOyIole NMPpUMEHEHHs] 3HAaHUM W3 pa3HBbIX pa3/ieioB Kypca (QU3MKH, a
TaK)Ke MHTErpaly 3HaHUM U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYUYHOI'O [IMKJIA: BEICTPAUBaTh JIOTHYECKYIO
[EMOYKY PacCyKJIEHHUH ¢ OMOPOii Ha N3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PH3UYECKUE SBIICHUS;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSCHEHUS OCHOBHBIX MPUHIMIOB PabOThl M3MEPUTEIbHBIX
puOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;

MPUBOJUTL TPHUMEPHI BKJIala POCCUUCKHX U 3apyOeKHBIX Y4YEHBIX-(OU3UKOB B pPA3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;



aHAJTM3UPOBaTh W OIICHHWBATH IIOCIEACTBUS OBITOBOM M TPOM3BOJACTBEHHOM JEATENBHOCTH YEJIOBEKa,
CBSI3aHHOU C (PU3MYECKUMHU TPOIECCAMU, C TIO3UIMI JKOJOTUYECKOW OE30MacCHOCTH, MPEACTABICHHUA O
palMOHAIBHOM HIPUPOAOINOIb30BAHUM, a TaKK€ pa3syMHOM MCIOJb30BaHUM JOCTHXKCHUI HAyKu H
TEXHOJIOTUH JIJIs 1ajbHENILIEro pa3BUTHUS YEI0OBEUECKOT0O O0IIECTBA;

MPUMEHSTh pa3jMuHble CIOCOObI paboThl ¢ MHbopMaueil PU3NYECKOro COJEepKaHUs C HUCIIOJIb30BAHUEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHH, MPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTUHU JJIsl TIOMCKA, MepepaboTKU M NpenbsBICHUS y4yeOHOW M HAYYHO-TIOMYJSpHOW HMH(OpMAaIHH,
CTPYKTYpUPOBAHUS M UHTEpIIpETalli HHGOPMAIUH, MTOJIYUEHHON U3 PAa3IMYHBbIX UCTOUHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJyYaeMyr0 MH(OPMAIMIO U OIEHMBATH €€ JOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIUXCS
3HAHUMU, TaK ¥ HA OCHOBE aHAJIM3a UCTOUYHUKA UH(OPMALIUK;

MPOSIBJISITh OPraHNU3alMOHHBIC U TI03HABATEIbHBIE YMEHHS CAMOCTOSATEIBHOTO IPHOOPETEHUSI HOBBIX 3HAHUI
B IIPOIIECCE BBHIIIOJIHEHUS IPOCKTHBIX U Y4€OHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyIIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAJIBHBIX pOJeH, MIaHUPOBaTh pPadOTy TIPYIIIIHI,
pPalMOHAIBHO PACHpPEACIATh NEATEIIBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJCKBATHO OLIEHUBATH BKJIAJ
Ka)KJIOT0 U3 YYaCTHUKOB TPYIIIBI B PELICHHE pacCMaTpUBaeMOi MpoOIeMbl;

MPOSIBIISITE MOTHBAIMIO K Oyaymied NpoQecCHOHATbHON AEATENIFHOCTH IO CHEIHAIbHOCTSIM (PHU3HKO-
TEXHUYECKOTO PO uIIs.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoauuyecTBO 4acoB

Bcer
0

KonTpoasu
ble paboThI

IMpakTnuec
KHe padoThl

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Pasgen 1. HAYUHBIM METO/I IO3HAHMS ITIPUPO/IbI

1.

Hayunsblit Meto

1
Uto

IIO3HAHUSI IPUPOJIBI
ro 0 pasfeiry

Pa3zgen 2. MEXAHUKA

Kunematuka

6
6

10

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypok https://urok.1c.ru/
Wudoypox:
https://infourok.ru/videouroki
[fizika POII:
https://resh.edu.ru/

JlmHaMuka

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72
Yuun.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypok https://urok.1c.ru/
Nudoypox:
https://infourok.ru/videouroki
[fizika POIII:
https://resh.edu.ru/

N

Craruka TBEpAOro TENa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72
Yuun.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypok https://urok.1c.ru/
Nudoypox:
https://infourok.ru/videouroki
[fizika PDIII:
https://resh.edu.ru/

N

3aKOHBI COXpaHEHUs B
MEXaHHKe

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72
Yuun.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypok https://urok.1c.ru/
HNudoypok:
https://infourok.ru/videouroki
[fizika PDIII:
https://resh.edu.ru/

Hroro no pazneny

35



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBEBI
MOJICKYJIIPHOKUHETHYE
CKOH TEOpUH

15

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72
VYuu.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypoxk https://urok.1c.ru/
Wudoypox:
https://infourok.ru/videouroki
[fizika POIII:
https://resh.edu.ru/

3.  Tepmonmmuammka.Tert
2 OBbIE€ MAIIUHBI

20

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypok https://urok.1c.ru/
Wudoypox:
https://infourok.ru/videouroki
[fizika PDIII:
https://resh.edu.ru/

ArperatHbie COCTOSIHUSI
BenlecTBa. Pa3oBLIEC
Mepexoabl

w

14

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72
Yuun.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypok https://urok.1c.ru/
Nudoypox:
https://infourok.ru/videouroki
[fizika POIII:
https://resh.edu.ru/

Hroro no pazneny

49

Paznen 4. JIEKTPOJIUHA

DIIEKTPUUYECKOE MOJIE

ITocTosiHHBIN
AIIEKTPUYECKHUI TOK

N

MUKA

24

24

bu6mmoteka IIOK
https://m.edsoo.ru/7f41bf72
Yun.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypok https://urok.1c.ru/
Wudoypoxk:
https://infourok.ru/videouroki
[fizika POIII:
https://resh.edu.ru/

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72
VYuu.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypoxk https://urok.1c.ru/
Wudoypoxk:
https://infourok.ru/videouroki
[fizika POIII:
https://resh.edu.ru/



https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/

bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72
Yuun.py
https://uchi.ru/teachers/Ik/mai

g' z;:;ai PasIHAHbIX 6 n 1C: Ypoxk https://urok.1c.ru/
HNudoypok:
https://infourok.ru/videouroki
[fizika PDIII:
https://resh.edu.ru/

Utoro no pazneny 54

Paznen 5. ®DU3SHUECKHA IPAKTUKYM

5. | ®usuueckui
1  npaktukym

16

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypok https://urok.1c.ru/
Wudoypox:
https://infourok.ru/videouroki
[fizika PDIII:
https://resh.edu.ru/

Hroro no pazneny

16

PesepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

10

170

25

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72
Yuun.py
https://uchi.ru/teachers/Ik/mai
n 1C: Ypok https://urok.1c.ru/
Nudoypox:
https://infourok.ru/videouroki
[fizika PDIII:
https://resh.edu.ru/



https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/

11 KUIIACC

Ne
n/
n

HaumMmenoBaHue KoandecTBo 4acoB
pasaenroB u TeM  Bcer Kourpoabn —IIpaxkrumyeck
nporpaMMabl 0 ble padoThI ue padoThbl

Pazpnen 1. JIEKTPOJAUHAMUKA

11

MarsauTHoE 11051 14

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PeCypPChl

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
VYuu.py
https://uchi.ru/teachers/Ik/main
1C: Ypok https://urok.1c.ru/
Hudoypok:
https://infourok.ru/videouroKi/fi

zika PDIII: https://resh.edu.ru/

1.2

DNeKTpOMaraHuTH
ast MHIYKIIUs

13 1

Uroro no pazneny 27
Paznea 2. KOJIEBAHUS U BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/main
1C: Ypox https://urok.1c.ru/
HNudoypox:
https://infourok.ru/videouroKki/fi
zika POIII: https://resh.edu.ru/

2.1

2.2

Mexannueckue

KOJIeOaHus 10

ONEeKTPOMarHuTH
ble KoJIeOaHus

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
Yuau.py
https://uchi.ru/teachers/Ik/main
1C: Ypox https://urok.1c.ru/
Hudoypox:
https://infourok.ru/videouroki/fi
zika POIII: https://resh.edu.ru/

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
VYun.py
https://uchi.ru/teachers/Ik/main
1C: Ypox https://urok.1c.ru/
WNudoypoxk:
https://infourok.ru/videouroKki/fi
zika POIII: https://resh.edu.ru/

2.3

Mexannueckue u
AJEKTPOMarHuTH 10 1
BI€ BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
VYuu.py
https://uchi.ru/teachers/Ik/main
1C: Ypok https://urok.1c.ru/
Nudoypok:
https://infourok.ru/videouroki/fi
zika POIII: https://resh.edu.ru/



https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/main

2.4 | Ok 25 1C: Ypok https://urok.1c.ru/
Nudoypok:
https://infourok.ru/videouroki/fi
zika POIII: https://resh.edu.ru/

HWroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocuosel CTO 5

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
VYuu.py
https://uchi.ru/teachers/Ik/main
1C: Ypok https://urok.1c.ru/
Hudoypok:
https://infourok.ru/videouroKki/fi

zika PDIII: https://resh.edu.ru/

Utoro no pazneny 5

Pa3znea 4. KBAHTOBASA ®U3UKA

KopnyckynsipHo-
4.1 | BOIHOBOM 15
Tyalii3m

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
VYuun.py
https://uchi.ru/teachers/Ik/main
1C: Ypok https://urok.1c.ru/
WNudoypoxk:
https://infourok.ru/videouroKki/fi

zika PDIII: https://resh.edu.ru/

4.2 | dusuka atoma 5

duznka aTOMHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/main
1C: Ypok https://urok.1c.ru/
Hudoypox:
https://infourok.ru/videouroki/fi
zika POIII: https://resh.edu.ru/

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72
VYun.py

43 AApau https://uchi.ru/teachers/Ik/main
"~ 3JIEeMEHTapHBIX 1C: Ypok https://urok.1c.ru/
YaCTHII Hudoypok:
https://infourok.ru/videouroki/fi
zika POIII: https://resh.edu.ru/
Htoro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 | DnemeHTHI 12

bu6mmoreka [{OK



https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/

ACTPOHOMHUU U
acTpodu3uku

Hroro no pazneny

12

https://m.edso00.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/main
1C: Ypok https://urok.1c.ru/
WNudoypoxk:
https://infourok.ru/videouroKki/fi
zika POIII: https://resh.edu.ru/

Pasgen 6. PU3MYECKUH IPAKTUKYM

duznueckuii
MPaKTUKYM

6.1

Hroro no pazneny

16 16

16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/main
1C: Ypox https://urok.1c.ru/
Hudoypox:
https://infourok.ru/videouroKki/fi
zika POIII: https://resh.edu.ru/

CucreMaTu3anus
1 00001IeHIE bubnuotexa [JOK
MIPEIMETHOTO https://m.edsoo.ru/7f41bf72
coAepKaHus U VYuun.py
7 OmbITa 15 https://uchi.ru/teachers/lIk/main
" eSITENbHOCTH, 1C: Ypox https://urok.1c.ru/
PUOOPETEHHOTO WNudoypoxk:
NPU U3YYCHUH https://infourok.ru/videouroki/fi
Kypca ¢pusuku 10 zika POIII: https://resh.edu.ru/
— 11 xnaccoB
Uroro mo pazaeny 15
but6mmorexa [IOK
https://m.edso0.ru/7f41bf72
VYun.py
PesepBHoe BpeMs 10 https://uchi.ru/teachers/Ik/main
1C: Ypox https://urok.1c.ru/
WNudoypoxk:
https://infourok.ru/videouroki/fi
zika POIII: https://resh.edu.ru/
OBIIEE
KOJIMYECTBO
YACOBIIO 170 S 23

ITPOTPAMME



https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

» ®usuka. Mexanuka, 10 knace/ Msikumes I'.51., CunsikoB A.3., OGIIECTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «JIPODAY»; Akroneproe odmiectBo «M3mparenscTBo «IIpocBerieHues

» ®uzuka. MonekynsapHas ¢usuka. Tepmogunamuka, 10 knace/ Msikumes I'.5., Cunsiko A.3.,
OO011ecTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO «/I[PODAY»; AKIIMOHEpHOE 00IIECTBO
«3marenscTBO «lIpocBemenune»

» ®dusuka. Onrrka. Kpantopas ¢usuka, 11 kimace/ Mskumies I'.51., CunskoB A.3., O01iecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe 001ecTBo «M31areascTBo
«IIpocBemenune»

» ®usuka. DnekrpoauHamuka, 10-11 xknaceel/ Msikumes 7.5, CunskoB A.3., O61iecTBo ¢
OTpaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; AxunonepHoe obmiectBo «M3aarenbeTBo
«IIpoceeuienue»

METOAUYECKUE MATEPUAJIbI IJ151 YUUTEJIA

I".S.Msxumes, b.b.byxosues, H.H.Cotckuii / [Tox pen. H.A.IlapdentseBoii, Puszuka. 11
kiacc. [IpodunbHbIi ypoBeHB (KOMIUIEKT C AJIEKTPOHHBIM IpuiiokeHuem). — M.: [Ipocsemenue,
2020.

I".S.Msxumies, b.b.byxosues, H.H.Cotckuii / [Tox pen. H.A.IlapdhentseBoii, Pusmka. 11
kiacc. [IpodunbHbIil ypoBeHb (KOMIUIEKT € JIEKTPOHHBIM HpuiioxkeHuem). — M.: [Ipocsernienue,
2020.

Junaxtuueckue marepuansl Guzuka 11 knace / A.E.Mapon, E.A.Mapon. — M.: U3naTenscTBO
«dpodar, 2018.

Tematuueckre KOHTPOJIBHBIE U CAMOCTOSITENbHBIE paboThI 10 ¢usuke 11 kmacc / O.W.I'pomiiesa.
— M.: U3narennsctBo «IK3aMen», 2019 1.

3ananus oOpas3oBaresbHoOro noprana Pemry EI'D

COopHUK 3a1aHuil 1 caMOCTOATENbHBIX padboT «Puzuka 10», JI.A. Kupuxk, F0.1.luk- M.:
Nnekca 2019r.

®dusnka. YTayOJaeHHBIN Kype ¢ pelieHus My U ykazanusmu. EI'D. OnuMnuanel. Dk3aMeHbl B
BVY3./ E. A BumnsikoBa (u zp.) ; [Tox pen. B.A. Makaposa, C.C. UecHokoBa. — 5-oe n3n. — M.:
Jlab6opatopus 3nanuit, 2018 r. BMK MI'Y - HIKOJIE

Ouszunka.3afagHUK-TIPAKTHKYM JUIS TOCTYMAIOIIUX B BY3bl — yUeOHO-METOUYECKOE TTOCOOHE.
EI'D. Omummuanet. Dx3amensl B BY3./B.A. Makapos, C.C. YecHOKOB. — 2-0¢ u31. — M.:
JlaGopatopus 3Hanuii, 2018 r. BMK MI'VY - IIKOJIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- JJIEKTPOHHO—METOINYECKNE KOMILJIEKTHI:
1. MynbTUMeaniiHbIE KypChl, pa3paboTanHble KoMranuen "du3nkon":

-"®u3nka B KapTUHKAX ",

-"Otkpsitas ¢pusuka 1.1",

-"OtkpeiTas pusuka 2.0".

2. O6pazoBatenpHbiil KoMIuieke (OK) «1C:

- IIIkxona. ®usmka, 7-11 xin. bubnuorexa HarIAIHBIX TOCOOHIY;

-«1C:lIxona. ®us3nka, 8 Ki1.».

3. bonbras sunuknoneaust Kupumia u Medoaus (BOKM).

4. 1C: «Penerurop. ®usuka» (Bepcus 1.5);

5. DnekTponHoe yueobHoe m3ganue «lloaroroska k EI'D mo ®usukey, Ipoda "2008"



6. YueOHO — MeToIuuecKuil KOMIUIEKT «KuBast pusnka» (KOMIBIOTEpHAs J1abOpaTopus) —
M.:MHT. 2000.

7.CamocToATeNbHO pa3paboTaHHbIC MYJAbTUMEIUIHbIE CLIEHAPUHU YPOKOB.

8. O6pazoBarenbHBIEpecypchl UHTEpHETA

Enunas xomrekius [{udposbix Odpa3oBarenbHbxPecypcoB http://school-

(puzuka) collection.edu.ru/catalog/teacher/
Knacc!nasdusuka http://class-fizika.narod.ru/
O6pasoBarenbHble pecypesl cetn MaTepHer. dusuka. alleng.ru/edu/phys.htm

®usuka. ru dusuka. ru http://lwww.fizika.ru/
dusuUecKuil mopra www.fizportal.ru/

OO0y4Jaronue TpeXypOBHEBBIC TECTHI IO (PHU3UKE AJISi CPETHUX U www.physics-regelman.com/
CTapIIKX KJIACCOB IIKOJIBI (www.elkin52.narod.ru/)
"3aHuMarenpHas PU3MKa B BOIIPOcax u OTBeTax" www.anna.vega-int.ru/
WHTepakTUBHBIC MOJICTH (DU3UUYECKUX ITPOIECCOB.

Humepnem- pecypcol
www.booksgid.com- Boo” Gid. DnexkrponHast 6HOIHOTEKA.

www.school.edu.ru/default.asp- Poccuiickuii o0pa3oBarenbHbiii oprai. JJoCTyImHOCTh, Ka4eCTBO,
3 PEKTUBHOCTB.

http://www.alleng.ru/edu/phys.htm- O6pa3oBatenbubie pecypchl MHTepHeTa - Du3nKa.

http://school-collection.edu.ru/catalog/pupil/?subject=30- Eaunas xoiiekmust uppoBbIX
00pa3oBaTebHBIX PECYPCOB.

http://fiz.1september.ru/- Yuebuo-metoanueckas razera «Dusznkay.

dic.academic.ru- Axkagemuk. CroBapu v SHIIUKIIOTICAHH.

http://nuclphys.sinp.msu.ru/- SInepHas ¢pu3rka B UHTEPHETE.

http://college.ru/fizika/- TTonrotoBka k EI'D

http://kvant.mccme.ru/- Hay4Ho-nomynsipHblii GH3HKO-MaTeMaTHISCKHi )ypHan «KBaHTY.



http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XsltfjMh8My-6YD9V05SPiyH_s82TMKBsQhT50oL33FBl5_dNXvzkVBe2sEe-poR7U9GFXicvkWDDwTrm9R6brlz0wuUNZWSqjFb3NV8jAvrmRrWH3xo05wIOZi48jt16s?data=UlNrNmk5WktYejR0eWJFYk1Ldmtxa1BRcmtEZ3ppNXRxMmo3UEQxNkpzSVF4ejZ1U1hibzFvNVN6VGNGc21URG5lUDZuZ195NkMwOVI1NEFfTmxnVzVFWEREc01lZVRHRjhoV3VIQ2lVdXVLMHhvRHRqbnJLZw&b64e=2&sign=e443109fa7ad5a83e99d7096c11ecdaa&keyno=8&l10n=ru&mc=0&i=6
http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XvqxGyo_rnZJn897aIXcYNxxfWmndaIGQuAKC3ErUDkvgFjSR95Mw0RmTyoMT_hflldEwkr8oSFqww68CKt_sv3zB_d-TizSLOuNnMTZzb3NisarNMP2H_Rk9a4suqwLCY?data=UlNrNmk5WktYejR0eWJFYk1LdmtxamRPcjR0alNJOHFic1JBNW9Od1dTZUdNRUZYQ19IbVpOS2dzcFI4OWZjazc0TEhnZXAtZFdzRzZsYnNRTVJ1YzRScWk2aHUtU3loQzI3Z29lcEx3YnM&b64e=2&sign=1ca80256535bb361f4270058632224f2&keyno=8&l10n=ru&mc=0&i=3
http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher/
http://class-fizika.narod.ru/
http://www.alleng.ru/edu/phys.htm
http://www.fizportal.ru/
http://www.physics-regelman.com/
http://www.elkin52.narod.ru/
http://www.anna.vega-int.ru/
https://www.google.com/url?q=http://www.booksgid.com&sa=D&ust=1460999711503000&usg=AFQjCNHHZFVRUERpKiWoeCiGVVDKyMVuhw
https://www.google.com/url?q=http://www.school.edu.ru/default.asp&sa=D&ust=1460999711504000&usg=AFQjCNEjWRm_2DRg0vWtDGuEEGzCnp9NkQ
https://www.google.com/url?q=http://www.alleng.ru/edu/phys.htm&sa=D&ust=1460999711505000&usg=AFQjCNEGGGrrr1jlXkQB9I8SMJb0M0z_Zg
https://www.google.com/url?q=http://school-collection.edu.ru/catalog/pupil/?subject%3D30&sa=D&ust=1460999711507000&usg=AFQjCNFIagfvZ79K9p8RcP8AxsE0GOsZ6w
https://www.google.com/url?q=http://fiz.1september.ru/&sa=D&ust=1460999711508000&usg=AFQjCNElG-l0GfRvDOcxjlTjqw5IRcXYpg
https://www.google.com/url?q=http://nuclphys.sinp.msu.ru/&sa=D&ust=1460999711509000&usg=AFQjCNE2WAtAV_HLvq-nZ_II9AQ7sfrYpg
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1460999711510000&usg=AFQjCNFmgPwHaKf1DuqiqDWcSetaD49DwQ
https://www.google.com/url?q=http://kvant.mccme.ru/&sa=D&ust=1460999711511000&usg=AFQjCNGI4grfkYjGG4QSxYew4kS_iHlFTA




