MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo 00pa3oBaHusl M HAYKH Y IMYypTcKoil Pecmy0unku

YupasJienne o0pa3zoBanusi AAMUHMCTPauu ropoaa Maxescka

MBOY HUEIJI "lkoua - 30"

PaccmoTpeno Ha 3acemannu [LHIMO
yauTeNeH MaTeMaTHKH, (PU3UKH, HHPOPMATHKA
MBOY HUEITJI «l1Ikona-30»
«28» asrycra 2023 roga
IIpuHsiTO Ha 3acemaHuy Temarorudeckoro copera Ne 11
«28» amrycra 2023 romga
YTBepKaeHO
IIpuka3 Ne 311 ot «28» aBrycrta 2023 rona
Mogrncaso undposoi nognwos: Pyponscxkan Mapusa

Pygonbckaa ==

DM: c=R, st=¥gmyprckan Peomyfinuea, title=upesmop,
o=MYHULMMANLHOE BROIHETHOE

OEIECEPAIDBATENLHOE YUPEMIEHME "HAEBCKHA
M a p Vl H a ECTECTBEHHO-TYMAHWTAPHEIR ALIEA “LUKCNA-307

12.643.100.3=120B3036303537 383634333733,

126433.131.1.1=120C31383334363 7303138313138,

email=iagl-30gudmru, givenNama=Mapusa Heawoexa,
M B a H 0 B H a sn=Pyaonscran, cn=Pyonsckas MapuHa HeaHoeHa

flama: 20230830 11:38:50 + 0400

PABOYAS ITPOT'PAMMA

(ID 2104404)

yueOHoro npeamera «®@usuka. Yriay0JaéHHbIA YPOBEHb)

st ooyuarommxest 10 — 11 ximaccos

NixkeBck 2023



MNOACHUTEJBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE CpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTeIbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM (denepanpbHO padboueit
nporpaMmbl BocnuTanusi v KoHuenuuu npenopaBaHusi ydeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 10 ¢usuke onpenenseTr o00s43aTenbHOE IPEIMETHOE  COJCpXKAHMUE,
YCTAaHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
npolecca, BO3PacCTHbIX ocoOeHHOcTed oOywaromuxcsa. [Iporpamma mno Qusuke naér
IpPEICTaBICHNUE O LEJAX, COAEPKAaHUM, OOIIeH cTparernu OoO0y4eHus, BOCIMTAHUS U Pa3BUTHUS
oOyyaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca QU3UKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEAIM30BaTh 3aJauul
npo¢eCCHOHATBLHON OpPHEHTAIMM, HAIpaBI€HO HA CO3JIaHUE YCIIOBHM [UIsl MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBl Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo ¢usuke onpenensrorcs IUIAHUPYEMbIe pe3yabTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHO-MeTo10/10rn4eckoil OCHOBOW A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHbIM U IMPEAMETHBIM pe3yJibTaTaM O0y4aroluxcs,
OCBOMBIIIKX MPOTpaMMy 10 (GU3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM YpOBHE, B TOM
YHClie IPeIMETHbIE PE3yJIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «DOu3uKay 1o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKHU [T COCTABIIEHUSI CBOMX PabOUYMX MPOTrpamM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTElIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEajM3alyd PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJNEHHOM YPOBHE NpPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJEPKaHUA Kypca.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, N3y4aeMbIX
XumHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeaennsio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYeHHs HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMHu. W3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMUpoOBaHUE
YMEHUH NPUMEHATh HAY4YHbIH METOJ] TO3HAHUS [TPH BHIMOJIHEHUH UMHU Y4€OHBIX UCCIICOBAHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMH MTPOOIeMaMHu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUH U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyX IeHUs TpoOIeM paliOHaIBLHOTO IPUPOIOTIOIH30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KakK IOCTOSHHO JeHCTBYOImEro (akropa
yuebHoro mponecca. [y  yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHHUYECKOr0 3KCIIEPUMEHTa, BKIJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHHUYECKUE OMbITHI IpU
U3y4yeHUM HOBOIO MaTepuaisa, JiaboparopHble paboThl M paboThl mpakTtukyma. [Ipu 3Tom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaX/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme no ¢u3uke cucremMa yueHHUECKOT0 IKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM ITepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUYEHUUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU oOpa3oBaTeNbHOrO Ipolecca MCXOnAs W3
O0COOEHHOCTEN MOYPOYHOrO IUIAHMPOBAHMSI M OCHalleHUs kaOuHera ¢usuku. Ilpu 3TOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSIMH IPOBOAUTH TNpPSMblE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAaCUETHBIX W Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUI PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jenia Kypca, Tak U MHTErpuUpysd IpUMEHEHHE 3HaHWM U3 pa3HbIX pasneinos. s
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SBISIFOTCS 3aJaHWs Ha OOBsICHEHUE/TpeIcKa3aHne
NpoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKkoil Moienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero oOpa3oBaHMs JOJDKEH H3y4yaThcs B YCIOBHAX IPEIMETHOro kabunera. B kabunere
GHU3UKH JOIKHO OBITH HEOOXOMMOE JTA00PAaTOPHOE 00OPYAOBAHUE ISl BHIOJTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKHUX OIBITOB, Ja0OPATOPHBIX PadOT M PabOT MPAaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHHUMAJIBHOHM JI0CTaTOYHOCTH M OOECIEYMBACT IIOCTAHOBKY IEPEUYHCICHHBIX B IPOrpamMMe IO
¢u3MKe KIIOUEBBIX IEMOHCTpPAlMK JUIS WCCIEOBAaHHMSA H3y4aeMbIX SIBJICHUH W IIPOIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJISl YYCHHUUECKUX IMPAKTHUECKUX paboT ¢Gopmupyercs B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIeuMBacTCsl B pacyére OJHOr0 KOMILIEKTa Ha ABYX
oOyvarommxcs. TemMarndeckne KOMIUIGKTHI JIaOOpAaTOPHOTO OOOPYAOBaHUS MJOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIEJSIMU M3y4eHUs PU3MKHU B 00111eM 00pa30BaHHUU SBIISIOTCS:

dopMupoBaHUE HHTEpECA U CTPEMIICHHUS 00YYaIOMINXCsl K HAYYHOMY M3YYEHHIO TIPUPOIbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOLICHUS K OKPYKAIOIUM SIBJICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUSI KaK pe3ylbTara M3Y4YEHHs OCHOB CTPOCHHUS
MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HaY4YHBIX JIOKa3aTeIbCTB;

dopMupoBaHHE TNPEACTABICHHH O PONM (PUMKU JUIS Pa3BUTHs APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymedl npodeccruoHalIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HAarpaBJICHUH.

JocTkeHne STUX menell o0ecrieyrBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHre cucTeMbl 3HaHUH 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMHpoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUN B TIPUPOJIE U JUUIs IPUHATHUS PAKTUUYECKUX PELICHUH B TIOBCEAHEBHOM KHU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3ajad, IOAPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 33J1auH, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJaMHU CaMOCTOSTENFHOTO TUTAHUPOBAHHS M TPOBEACHUS (HU3NIECKUX
OKCTIEPUMEHTOB, aHallM3a ¥ WHTEpIpeTalud WHQPOPMAIHUU, ONpPEACTCHHUS IOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHMH NPOEKTHO-HUCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BuTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanusmMu PI'OC COO yrnyOnéHHBIH YpOBEHb H3Y4EHUS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3UKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne pusuku (yriyOnEéHHBIN YPOBEHB) Ha YPOBHE CPETHETO OOIIETO 00pa30BaHHMS
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BHIOOp MpoBeAeHHUs JTabOpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COAEPXKXAHUE OBYUYEHUA

10 KJIIACC

Paznen 1. Hayunblid MeTO NO3HAHUS NPUPOILI.

®dusnka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblil MeTOA MO3HaHHUA U METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U T€OpHs B MpoLecce Mo3HaHUs Npupoabl. Habmrogenue u SKCepuMenT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuii pu3nuecKux BeMUYHH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuasbHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeaTbHAasl )KUAKOCTh, UJCANIbHBIN a3, ToueuHbld 3apsn). ['unoresa. Guznueckuit
3aKOH, I'PaHULIbl €10 IPUMEHUMOCTH. Pu3nuecKkas Teopusl.

Ponp u mecto ¢u3uku B (HopMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, B
HPAaKTUYECKOH J1eATENbHOCTH JTHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

W3mepenue cuiabl TOKAa M HANOpsOKEHMsT B LIENM IMOCTOSIHHOTO TOKa IMPU IOMOIIU
AHAJIOTOBBIX U MHU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCcTBO ¢ nupoBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH [IPU OMOILY KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe JABM)KeHHE. OTHOCHUTENBHOCTh MEXAHWYECKOro JABMKeHusA. Cucrtema
OTCYETA.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKU.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro MPOEKIMH Ha OCH CHCTEMbl KOOpPJUHAT.
Tpaexropus.

[Tepemernienre, CKOpoCTh (CpedHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBbI KoopAuHAT. ClI0)KEHHE NEePEMEIEHUIN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX Tpa(UKH.

CBobosHOe majeHue. YCKOpeHHe CBOOOAHOro mnajeHus. J[BukeHue Tena, OpOIIEHHOTrOo
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MaTEpHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeliHoe 1BUKEHUE. [[BHKEHNE MaTepUaIbHON TOUYKHU IO OKPYKHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamienus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJbHOE (TaHT€HIIMAILHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJIOTHYECKHE IPOLECCHhl: CHUAOMETpP, ABMKEHUE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl OTCUETa, UIUTFOCTPALUS KHUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUSI.

CrocoOBI HCCIIEIOBAHNS IBUKCHUN.

Nnmoctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBmxeHus Tena, OpoIeHHOro Mo YTI0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHHME NyTeW, TPACKTOPHL, CKOPOCTEN ABMKEHUS OAHOTO M TOrO K€ Tella B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne ycKOpeHuss 0pU MNPSIMOJIMHEHHOM PpaBHOYCKOPEHHOM JBHJKEHHHM 10
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKECHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOpU30HTANbHO. [IpoBepka rumoTe3sl 0 MpsiMoi
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO TIOJIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH TMepuoja oOpalleHus KOHHYECKOro MasTHHKa OT €ro
11apaMeTpPOB.

Tema 2. /lunamuxa.

[lepBsiit 3akoH HprotoHa. MHepunanbhbie cuctemsl oTcuéTra. [IpuHINUI OTHOCUTEIBHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUYETa (OMpeaeTIeHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HproToHA 17151 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1511 MaTe€pUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChl.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOJHOIO TaJ€HUs OT BBICOTHI Hal
MOBEPXHOCThIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBast kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKYyIIErocs C YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CUJIa TPEHUS] TIOKOS.
Koadpdunment tpenus. Cusia cOnpoTUBIEHUS NMPHU JABMXKEHUU Tella B JKUJIKOCTH WIIM rase, eé
3aBUCUMOCTBb OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

Jasnenue. 'mapocrarnueckoe nasnenue. Cuia Apxumena.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIMITHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habntoienue IBM>KEHUS Tell B MHEPIUATbHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIMIT OTHOCHTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEN PUIIOKEHHBIX K TEIYy CHJI C IPOU3BEIECHUEM MAcChl Tela
Ha €r0 YCKOPEHHUE B MHEPLUAIBHON CHUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.



[lenTpOoOE)KHbIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MTOKOsI, KAUECHUS ¥ CKOJBKCHHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padonol, RPAKMUKYM.

H3mepenne paBHOAECHCTBYIOIICH CUIT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBMKEHHsSI Opycka IO HaKJIOHHOU
TUTOCKOCTH Ha 33JJAHHOE PACCTOSHUE OT €r0 MACCHI.

HccnenoBanue 3aBHCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXHHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenune kodddummenTa TpeHus Mo BEIWYUHE YTIOBOT0 KOd((UIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

W3ydeHne ABUKCHHS TPy3a Ha BATY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpamaTenbHOe BHKEHUE TBEPIOTO Tea.
MoMEHT cuIibl OTHOCUTENBHO ocu BpamieHus. [lnedo cumbl. CroxeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYciioBus paBHOBECHUS TBEPIOTO TEIIA.

YcroitunBoe, HeycTouMBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHUYeCcKne yCTPOWCTBA U TEXHOJIOTMYECKHE MPOIECCHl: KPOHILITEHH, CTPOUTENbHBIH
KpaH, penéryarbie KOHCTPYKITHH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bunast paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenoBanue yCIIOBUH paBHOBECHS TBEPIOTO TeJa, HMEIOIIETO OCh BPAIICHHS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJl YIIPYTOCTH.

W3ydeHne ycToMYnBOCTH TBEPOTO Tea, MMEIOLIETO TIOIIAh OMOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

mMnynisCc MaTepUabHONW TOYKH, CHCTEMBI MAaTepUANBHBIX TOYeK. L[eHTp Macc cucTeMbl
MaTepuaibHBIX TOYeK. TeopeMa o ABMKEHHUH LIEHTPa Macc.

HMnynibC CHITBI M U3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT umnyiabca MaTepuanbHOM Toukd. IIpencTaBieHne O COXpaHEHHWH MOMEHTa
UMITyJbCa B IICHTPAIBHBIX MOJISX.

Pabora cuisl Ha MaJloM W Ha KOHEYHOM IepemenieHnd. ['paduyeckoe TpeacTaBiIeHNe
pabOTHI CHITHI.

MOIIHOCTD CHUJIBL.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUU MaTePUATBHON TOYKH.

[ToreHIMaIpHBIC W HEMOTCHIMAIBHBIC CHIIBL. [loTeHIanbHas sHeprus. [loTeHnmanpHas
sHeprus ynpyro aedopmupoBaHHON TpyXuUHBI. [loTeHIMaNbHAsS YHEPIHsl Tela B OJHOPOIHOM
rpaBUTAMOHHOM moJie. [loTeHIanbHas 3Heprus Tela B TPaBUTAIMOHHOM TOJIE OJHOPOIHOTO
nrapa (BHYTPH U BHe T1apa). Bropas kocMudeckasi CKOpocTh. TpeThst KOCMUYEeCKasi CKOPOCTh.



CBs13p pabOTHI HEMOTEHLIMATBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOW HHEPruH CHUCTEMbI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUUECKOU SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymu s uAcalbHOW JKUIKOCTU KakK CIEICTBUE 3aKOHA COXPAHEHMS
MEXaHUYECKON YHEPTUU.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: JABUKEHHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

H3meHeHune sHepruu Teja MPU COBEPIICHUU PadOTHI.

B3auMHble npeBpanieHUs KHHETUYECKON W MOTEHUHMAIbHOW 3HEPruil Mpu JEHCTBUM Ha
TEJIO CUJIBbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUU IPU CBOOOHOM I1a/ICHHUU.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

N3mepenne cuiibl TSru, CKOPOCTH MOJIETH 3JIEKTPOMOOMIISI 1 MOLTHOCTH CHJIBI TSTH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TeJa C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS MOTSHITHAIBHON SHEPTUU TIPYKHHBI C paOOTOM CHITBI TPCHHSL.

Ornpenenenne padOThl CHIIBI TPEHUS TIPU IBHXKCHUU TeJa TI0 HAKJIOHHOM TJIOCKOCTH.

Paspnen 3. Moaekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyIsipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBMKEHHME. XapakTep IBWIKEHUS M B3aUMOJICUCTBUS
YacTuIl BemecTBa. Moenu CTpOeHUs Ta30B, JKUIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBONCTB
BelllecTBA Ha OCHOBE J3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemiectBa. [locrosnnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoOwsl €€ u3Mmepenus. lllkama temmeparyp
Lenbcus.

Mopenbs uaeanbHOr0 ra3a B MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU: YACTHUIIBI Ta3a
JIBKYTCSI XaOTHYECKH M HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3zoBbie 3akoHBl. YpaBHeHHe MenaeneeBa—Knaneiipona. AOGcomtoTHas Temmeparypa
(mkanma temmeparyp KensBuna). 3akon JlampTona. M3omporecchl B HOeallbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBiIeHne U30IPOILIECCOB: U30TepMa,
M30x0pa, n3obapa.

CBA3b MEXKIy [aBJICHUEM M CpPEIHEW KHWHETUYECKOW »JHEprue MOoCTyNnaTelIbHOro
TEIUIOBOTO JBYIKEHHUS MOJIEKYN HJeadbHOrO0 Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KMHETHYECKON TEOPUU UACAIbHOTO ra3a).

CBsi3p  aOCONMIOTHOM  TeMmepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOUW dHEpruei MOCTyNaTeNbHOIO TEMIOBOIO IBUKEHHUS €€ YaCTHLL.

TexHUYECKHE YCTPONCTBA M TEXHOJOTMYECKHE TMPOIIECCHI: TEePMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.



Mopenn nBUKEHNS YaCTUL] BEIECTBA.

Monens OpOYHOBCKOTO IBUYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Huddy3us xkuakocTei.

Mognens onbita llTepHa.

IIpuTsxenue MOJIEKyII.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue mporecca ycTaHOBICHHUS TEIUIOBOTO PABHOBECHS MPH TEIUIOOOMEHE MEXIY
ropsiuei U X0JIOJAHOU BOJOM.

W3ydyeHne WU30TEpPMUYECKOro TMporecca (pPeKOMEHJOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenue n30XopHOTro mnpouecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckass  (TZ)  cucrema. 3ajmaHre  BHENIHUX  YCJIOBHH A
TEPMOJMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CpPEJHHE 3HAYEHUs BEJIMYMH, ONHKCHIBAIOIIUX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Hauano tepmogunamuku. CaMONpon3BoOJIbHAS pellakcalys TEPMOJAUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mopenp uaeanpHOrOo raza B TEPMOJMHAMHMKE — CHCTEMa YpPaBHEHWM: YypaBHEHHUE
MenneneeBa—KnaneiipoHa U BbIpaXX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUSA MPUMEHUMOCTU
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue ams
BHYTpPEHHE! SHEPTUU 0IHOATOMHOTO HJI€aIbHOIO rasa.

KBasucrarnueckre U HECTaTUYECKHUE ITPOLIECCHI.

OneMeHTapHas paboTa B TepMouHaMuKe. Boraucnenue paboTsl 1o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 H3MEHEHUsS BHYTPEHHEH OHHEPruM TEepMOJUHAMHYECKON
cucTeMbl 6e3 coBeplIeHus: padoThel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3TyYEHHE.

KomnuectBo Ttemnorsl. TemnmoéMkocTh Tena. YaenbHass M MOJSApHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YaenbHass TeEIjioTa CropaHusi TOIUIMBA. Pacdé€r konmyecTBa
TEIUIOTHI IIpH Teruionepenave. [lonstue 06 aguadbaTHOM Ipoliecce.

[lepBblii 3ak0OH TepMoaUHAMUKU. BHyTpeHHsist sHeprus. KomudecTBo TemiaoTel U padota
KaK Mepbl NU3MEHEHHS BHYTPEHHEN SJHEPTUH TEPMOAMHAMHUYECKON CUCTEMBI.

Bropoil 3akoH TEepMOAMHAMHUKH JUIsI PABHOBECHBIX IIPOIIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOGconoTHas TeMIieparypa.

Bropoii 3ak0H TEpMOAMHAMUKH JJIsl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO INEPENATH
TEIJIOTY OT OoJyiee XOJOJAHOTO Tela K Ooisiee HarperoMy Oe3 kommencanuu (Kmayswmyc).
HeoOpatumMocTh NpuUpOIHBIX MPOIECCOB.

[Ipunuune! aeiictBus TernoBbix Mammud. KIT/I.

MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.



DKOJIOTMYECKUE aCNEKThl MCIIOJIb30BAHUS TEIUIOBBIX JABUrarenei. TemnoBoe 3arps3HeHue
OKPYKAarOILEH Cpeabl.

TexHuuecKkrne yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLECCHI: XOJOIWIbHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTenu, mapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOIOB C UCIOJIB30BAaHWEM TEIUIOBOIO HAcoca,
YTHIU3aUsS OMOOPTraHUYEeCKOT0 TOTUIMBA JJIsI BRIPAOOTKH «TETIOBOW» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHueCKOM pacIIupPEHUH.

Bo3nyniHoe oruuso.

CpaBHeHUE yJIeIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro npoiiecca.

KoMnbroTepHble MOAENIH TEIUIOBBIX JBUraTENeH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3ydeHune B3aMMOCBSI3M DHEPIUU MEKMOJICKYJISIPHOTO B3aUMOJCUCTBUS U TEMIIEPATYPhI
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHue © KulleHuWe. YJelnbHas TeIioTa
napooOpa3oBaHusl.

Hacpiiennple ¥ HeHacbllleHHbIE Tapbl. KayecTBeHHas 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEeMIEpaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUKOCTH.

BnaxHocTbs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmuyeckue u amopdHbie Tejaa. AHMU30TPOIUS CBONCTB KPUCTAILIIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyomumanus.

Hedopmaruu tBEpAOrO Tenma. Pactskenne u cxartue. Cosur. Monyns FOura. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacmMpeHnue KUIKOCTENH U TBEPIABIX TeJ, 00BEMHOE U JUHEHHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUI[ BEIIeCTBA KaK MPUYMHA TEIMJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[Ipeobpa3zoBanue 3HEPTUM B (Pa30BBIX MEepexoax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHOcTHOE HaTsKkeHUE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHeie
ABJEHU. [{aBlIeHre 110 UCKPUBJIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOILECCHl: KUIKHUE KPUCTAILIBI,
COBpPEMEHHBIE MaTEepHUaIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne. Kunenue npu noHWKEHHOM JIaBJICHUH.

N3mepenne cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnBbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanmue.



KannmispHsele sBIeHU.

Mopaenu HEHBIOTOHOBCKOHM JKUJIKOCTH.

CriocoObl U3MepeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbr nedopmanmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkOHOMEPHOCTE HCTIAPEHUS KU AKOCTEH.

W3MmepeHue yaeapHON TEIUI0ThI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apOB.

N3mepenune abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OIICHKA MacChl MapoB B IIOMEIICHUH.

N3mepenue ko3¢ puireHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii Pe3HHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pasznea 4. diekTpoauHaMuUKA.

Tema 1. Inexmpuueckoe noe.

OnexTpuzanus Tea U e€ MposBIEHUS. DJEKTpUYEecKUil 3apsaa. [IBa BUaa 3JIEKTPUUECKUX
3apsaaoB. IIpoBOJHMKM, AMPIEKTPUKH U IOJYIPOBOAHMUKH. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsa.

BsaumopeiictBue 3apanoB. Toueunsle 3apsabl. 3akoH Kyiona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsoxéanocts  anekrpuueckoro moss. [IpoOubnid 3apsa. Jluaunm HanpsokEHHOCTH
INEKTPUYECKOTO 1oJIst. OJHOPOIHOE IIEKTPUUECKOE MTOJIE.

IToTeHIManbHOCTD ANEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLMANIOB U HAINPSKCHUE.
[ToreHunanbHast ~ dHEprust  3apsga B JJEKTPOCTATUUECKOM  IIOJIE. [Torenuunan
aneKTpocTatnyeckoro mnosisd. CBsi3p HANpsDKEHHOCTH MOJS U PAa3HOCTH TOTEHLMATIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK M HEOTHOPOJHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsDKEHHOTO 1Mo 00BhEMY 1mapa. [lose paBHOMEpHO 3apsKEHHOW OECKOHEYHOW TIIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ITUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMdIIeKTPUKHY B AJIEKTPOCTaTUYECKOM TToJie. J{nanekTpruyeckas IpOHUI[aeMOCTh BEIIECTBA.

Konnencarop.  DIEKTpOEMKOCTh  KOHICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOopa.

[lapamensHOoe  coemuHEHWE  KOHIEHcaTopoB.  IlociemoBarenbHOe — COeTUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBM>KeHUE 3apsyKEHHON YacTULIBI B OJHOPOAHOM JJIEKTPUYECKOM II0JIE.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTHMUYECKHE IPOLECCHI: BJIEKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE 3JIEKTPOpuOOpOB, KOHIEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3apSHKEHHBIX IIAPUKOB.



DIIEKTPUYECKOE MOJIE IBYX 3aPSHKCHHBIX IUIACTHH.

Mognens anekTpocTatuueckoro reueparopa (Ban ne I'paada).

[TpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNEeKTpoCTaTUYECKAas 3allUTa.

VYceTpoicTBO U IeCTBUE KOHAEHCATOPA TOCTOSTHHOM 1 MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAW  IIJIACTHH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOI0 KOHJEHCATOPA.

3apsiaKa ¥ pa3psiika KOHAEHCAaTOpa 4epe3 Pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

OneHka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUs
CBETOJINO/IA.

W3ydeHne npoTekaHus ToKa B LIETIH, COJIEprKalel KOHeHCaTop.

Pacnipenenennie pasHOCTM NOTEHUUANOB (HANpsDKEHHWs]) IPU  IOCIEA0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuna toka. [TocTosiHHBIH TOK.

VYcnoBus CylmeCTBOBaHUS IOCTOSIHHOTO  AJIEKTPUYECKOrOo TOKa. VICTOYHMKM TOKa.
Hanpsokenue U u DJ1C é.

3akon OMa a1 yyacTKa LenH.

ONEKTpUYECKOe  CONPOTHUBIIEHHWE.  3aBUCUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOLAJM IIONEPEYHOrO0 CEYEHHs. Y IENbHOE CONPOTHBIICHHE
BELICCTBA.

[TocnenoBarenbHOe, NapauIEIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoOIIHOCTB MEKTPUYECKOr0 TOKa. TermoBas MOITHOCTD, BbIIEIsIEMAast HA PE3UCTOPE.

OJIC u BHYTpEeHHEE COMPOTHUBJIICHHE HCTOYHHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTO¥) 3JIeKTpUYECKOM 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOo€e 3aMbIKaHUE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHHuecKkne YCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCH: aMIIEPMETP, BOJBTMETD,
peocTat, CYETYUK IEKTPUIECKON SHEPTUU.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUs [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh CONPOTUBIEHUS IWIMHIPUYECKUX IPOBOJAHUKOB OT JJIMHBI, IUIOLIAAU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTUBIEHHS IIPU TOCTOSIHHOM
HaNPSDKEHUU.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblKaHME TAIbBAHUYECKOTO 3JIEMEHTA M OLEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bl coelMHEHHsI ICTOYHUKOB Toka, DJC Gatapeii.



HccnenoBanye pa3sHOCTH MOTEHIUAIOB MEXKY IOJIOCAMHA UCTOYHHMKA TOKA OT CHJIBI TOKa
B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanye cCMENIaHHOTO COCIMHEHUS PE3UCTOPOB.

H3MmepeHue yAeapHOro COPOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTY CHJIBI TOKA OT HAIIPSDKEHUS U1 JJaMIIbl HaKaJIUBaHMsL.

VBenuueHue npezeia u3MepeHust amnepMerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C raJlbBAHUYECKOT0 3JIEMEHTA OT BPEMEHH ITPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICIN.

HccnenoBanue 3aBUCMMOCTH IIOJI€3HOM MOITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuueckas MIPOBOAUMOCTb PA3JIUYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT  TEMIIEpPaTypBl.
CBepxnpoBOAUMOCTb.

DneKkTpruuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHas MPOBOAUMOCTb IOJIYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. IloxynpoBogHUKOBbBIE TPUOOPBHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS IUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazest 1U1sl 3JIEKTPOIU3A.

Onektpuueckuidi TOK B raszax. CaMOCTOSITENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble TUIIBI cCAaMOCTOATENBHOTrO paspsaaa. Monnus. [lnazma.

TexHuueckue yCTpPONMCTBA U IPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIydeBasi TPyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: THOJI, TPaH3UCTOP, (poTomamon,
CBETOJIMOJI, TallbBaHWKA, paUHUPOBAHUWE MEAM, BbIIUIABKA aJIOMHMHMS, 3JIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponusa apazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HaGnronenue anexrponusa.

W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nYecKHl NPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX M IIU(POBBIX
U3MEPUTENbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
IIOTPELITHOCTEMN.



[IpoBeneHNE KOCBEHHBIX HM3MEPEHUH, WCCICIOBAHUM 3aBUCUMOCTEH  (DU3UUYECKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTE3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Nzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHs B 10 kiacce OCyIIECTBISETCS C yY4ETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuyeckrue GyHKIUU: CUHYC, KOCUHYC, TAHT'€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIJIOBOE  3arps3HEHUE  OKpYXalomed  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeoObpa3oBaHue ABUKEHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH ), UCTIOIH30BaHNE 3aKOHOB COXPAHEHUSI MEXAaHUKH B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoaeicTBiue NMOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHutHoe mnoue.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cyneprio3 MUy MarHUTHBIX MOJeH. JIMNHUY MarHUTHOU
UHAYKIINH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruuTtHoe nose B BeuecTse. deppomMarHeTUKHy, napa- 1 IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOM, YCKOpUTENH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOM MHIYKIIMU HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOok BekTopa MarHuTHOM MHAyKumMu. DJC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuuecKoe IoJIe.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoHWCTBa U TEXHOJIOTMYECKHME TPOLECCHl: HWHAYKIIMOHHAS IIeub,
COJICHOMJI, 3aIIMTA OT JEKTPU3ALMH TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanne 3aBucumoct IJIC MHAYKIHMHM OT CKOPOCTH HM3MEHEHHsS] MarHUTHOTO
MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJI€HUS AIEKTPOMarHUTHOM MHIAYKIIUH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOJIEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWM W3 HMX OJHEPreTHYecKoro u
KMHEMaTU4YECKOTO OIMCAHMUS.

Ammmatyna u ¢$aza konebanuii. CBsI3b aMIUIMTYABI KOJICOAHWH HMCXOJHOW BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKMHHOTO MAasITHUKA.

[TousTe o 3aryxatoumx KojeOaHusix. BoiHyxneHHble KoneOanusi. PesonaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelu,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/a MaJIbIX KoJIeOaHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebaHWl Tpy3a HAa MAacCUBHOM IMPYXXUHE C IENbl0 (OPMUPOBAHUSA
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBM)KEHUS Tejla B X07ie KoieOaHui Ha yIIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMILUIUTY/ bl 3aTyXalOINX KoieOaHuil.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. Popmyna Tomcona. CBs3b aMIUIUTYIbl 3apsia KOHJAEHCATOpa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEIILHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosiebaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBII TOK. MOIIHOCTH TEPEMEHHOrO0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3INYHON (hopMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENI CUHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanbublii Tpanchopmarop. IIpousBoacTBo, nepenada U norpeOiIeHUe IEKTPUIECKON
SHEPIHH.



DKOJIOTUYECKUE PHUCKHU IIPU INPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTMBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

YCTpORCTBO M MIPHHIIMIT ACHCTBHS TpaHCHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHs U AJKHA BONHBI. CBONCTBA MEXAHMYECKUX BOJIH:
OTpakeHUe, IpeJIoMIIEHUE, HHTEepPepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3JIy4EHHUS DJIEKTPOMArHUTHBIX BOJIH. B3anmHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yinbpTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnu 1 1uppakiinu MEXaHHUECKUX BOJIH.

AKYCTHYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE paclpoCTpaHEHHE CBETa B OAHOpoAHOM cpene. Jlyu cBera. Touyeunslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxeHus cBeTa. [locTpoenune H300pa’keHUN B IJIOCKOM
3epkaie. Chepudeckne 3epkaia.

[Ipenomnenune cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIM MOKa3aTenb npeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONITUYECKUX CPE.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBIN coctaB Oemnoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTeNs IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y MO0/l TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoeHne N300paKCHUI TOYKHA U OTPE3Ka MPSIMON B COOMPAIONINX M PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomnias cnocoOHOCTh. ['71a3 kak onTHYyecKast CUCTEMa.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl KiIaccu4eckuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [JudpaxiuuonHas pemérka. YciaoBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHHueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL: OYKH, JyIa, IEpPUCKOII,
dboroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TUPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpakeHus. MoJieiab CBETOBO/A.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB YepPe3 MJIOCKOMAPAIIIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue naTepdepeHInm crera.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu cera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomaol, NPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHHs: B CHCTEME U3 BYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTephEpEHINH Ja3epHOTO U3TYICHUS HA ABYX HICTIAX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLlbl MPUMEHUMOCTH KJIACCMUECKOM MexaHuku. IlocTymarel cnenuaibHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  JlopeHua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMe/JIeHHE BPEMEHU U COKpalleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJICOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPTHUs OKOSL.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

Y4eHn4eckuit SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpeneneHre UMIyAbCa M SHEPTUU PEISITUBUCTCKUX YacTull (Mo ¢ororpagusiM TPEeKOB
3apsHKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TemIoOBOE W3JIy4YeHHE (W3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKOoH
cmenienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl (poTtodddexra. YpaBHeHHEe DHUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOMIAOUIYI0 U
abCcoOTHO oTpaskatollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
o0jacTu  JOKANMM3AaMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKynsipHO-BOTHOBOW — Tyau3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHoIeHUs HeonpeaenénnocTei [ elizenoepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(hdekT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenue u morsiomieHne (OTOHOB MPH IMEPEXoJie aToMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaINU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeivyaToro crexkrTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa ['eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PagmoaktuBHOCTh. Anba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT macchl sapa.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
YVIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTUYECKHE aCHEeKThl pPa3BUTUA  SAEPHOU
SHEPreTUKHU.

MeToapl perucTpaiuy U UCCIIeI0BaHUs DJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4ecknue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (1o rOTOBbIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMud. [IpUMEHHUMOCTh 3aKOHOB (M3HMKH IS OOBSCHEHHS MPHUPOIBI KOCMHUYECKUX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl IJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] TIJIaBHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOOLMK COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sipaxX rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IIyYEHHE.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M  C  MCHOJIb30BaHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UIs OINpelesieHUs] IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CeBEpHOT0 MOMyLIapUs U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, IIaHeT, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKUl MPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeaudyuH. OleHKa TIpaHUI
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHMH, MCCIEOBaHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOPHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alUsl  COJAEp)KaHWs  pa3fenoB  Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTUYECKOW, COLMATBHOW H
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOM M MMPOTHOCTHYECKON (DYHKIMIA pusrueckoi Teopun, poib GU3NIECKON TEOPHH
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kiacce OCyIIECTBISIETCS € yUETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOC TPHTOHOMETPHUYECKOE TOXKICCTBO. BEKTOpHI M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: >nektpudeckue SBICHHUS B KUBOHM MpUpojJe, KoyeOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  IJICKTPOIHEPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAIZTMYECKas CTPYKTypa TBEPABIX Te,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

T'eozpaghusa: MarHuTHBIC TIOMIOCA 3E€MITH, 3aJIe)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHEHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, NEKTPOABUTATEND
SxoOm, reHepaTop TMEPEeMEHHOTO TOKa, WHAYKIIMOHHAs Tiedb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi IHArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAsS OMNTHKA,
conHevHas Oarapesi, CMyTHUKOBbIE TPUEMHUKH, siIepHAs YHEPreTHKA U SKOJIOTHUECKHUE aCTIeKThI
€€ pa3BUTHSL.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATHI
JIn4HOCTHBIE pe3y/bTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOIIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IIPOLECCE PEalTnu3alliid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:
IrPaKIAHCKOI0 BOCIIMTAHMSA:
¢ chOPMHUPOBAHHOCTDh TPAKIAHCKOM TMO3UIMH  OOYyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOr0 00IIECTBa;
® [IPUHATUE TPAJUIHMOHHBIX OOIEYETOBEYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKUX
IICHHOCTEIA;
®'OTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B MHTEpECaxX Ipa’kJaHCKOro oOlIecTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;
® yMEHHE B3aUMOJEHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKLUUAMYI U Ha3HAUYCHUEM;
© TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM NEATEIBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS:
¢ c(hOPMHUPOBAHHOCTH POCCHICKOM TPayKAAHCKON NICHTUYHOCTH, TATPHOTH3MA;
® [[CHHOCTHOE OTHOLIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKEHMSIM POCCHUICKHUX
yu€HBIX B 007acT (QU3UKHU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
¢ c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOIO TIOBEJICHHUS;
® C[TIOCOOHOCTD OLIEHHMBATH CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH
Y4E€HOTO;
® OCO3HAHME JIMYHOIO BKJIa/1a B IOCTPOEHUE YCTOHUYHUBOTO Oy TyIIEro.
ICTETHYECKOr0 BOCTIMTAHMA:
® 5CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA, IIPUCYILETO
¢buznyeckoil Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:
®UHTEpPEC K pa3IMuHbIM cdepaM NpoPecCUOHANIbHON IESATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oyayiiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,
® TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (PU3MKHU Ha
IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
¢ c(hOPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYyphl, OCO3HAaHHE TIJI0O0ANBHOIO Xapakrepa
9KOJIOTHYECKUX MPooIIeMm;
® [IJIJAHUPOBAHUE U OCYLIECTBJICHHUE JECHCTBHI B OKpYXKAIOLIEH cpele Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA;
® paCIIMpPEHHE OIbITa JACSITEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOUINXCS 3HAaHUU 10 (PU3HKeE.



IeHHOCTH HAYYHOI'0 MO3HAHMS:
¢ CHOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
® OCO3HAHHUE IEHHOCTU HAYyYHOH JESATEIbHOCTH, TOTOBHOCTH B IPOLIECCE U3YUEHUS (PU3UKH
OCYILECTBIISATh MPOEKTHYIO M MCCIIEI0BATEIbCKYIO ACATEIbHOCTh WHAUBUIYAIbHO U B
rpymnre.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
ba3oBble Joruuyeckue AeMcTBHUA:
® CaMOCTOSITEIBHO (OPMYJIUPOBATh W aKTyaJlM3WpPOBaTh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;
® OTIPEICIISATH LIEJIH ISATEITFHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUH HX JTOCTHKCHUS,
® BBISIBIISITh  3aKOHOMEPHOCTH HM TPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NICCKUX
SIBIICHUSAX
epaspabarbiBaTh IUIAH pEHICHHWS MpoOJIeMbl C Y4ETOM aHaM3a  HMEIONUXCS
MaTepUaIbHBIX H HEMaTEPHUATBHBIX PECYpPCOB;
® BHOCUTH KOPPEKTHBBI B JICATCIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IEISIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;
® KOOPJIMHUPOBATh W BBIOJNHATE PabOTy B YCIOBHUSAX PEATHHOIO, BHPTYaIbHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
® pa3BHBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
Ba3oBrble ucciie10oBaTeIbCKHE AeHCTBHSA .
® BIIQJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBBIMH IOHSATHUSMHU U METOJIaMH (U3NIECKOU
HAYKH;
® BIIJICTh HaBBIKAMH Y4eOHO-MCCIEAOBATENbCKON M MPOEKTHOM NIEeATEIHHOCTH B 00JIaCTH
Gu3KMKHM, CHOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHus 3amad  (PU3MYECKOTO COJEPIKAHUS, MPUMCHCHHIO PAa3JIMIHBIX METOJIOB
[MO3HAHUS,
®BIIJICTh BHUJAMH JICATSIHHOCTU IO IMOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIUH,
PeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE IIPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
® BBISIBIISITh TTPHUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATH
runore’y e€ pelleHus, HaxOAuTh apryMeHThl i1 JI0Ka3aTelbCTBa CBOMX
YTBEPXKICHHM, 33]1aBaTh MApaMETPhl K KPUTEPHH PEIICHUS;
® AHAJIM3UPOBATh TMIOJYYCHHBIE B XOJI€ pEIICHUs 3aJa4ydl pPe3yJabTaThl, KPUTHUECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
e CTaBUTh U (DOPMYIHPOBATH COOCTBEHHBIE 33/1auyd B 0Opa30BaTEIBbHON NIEATEIHHOCTH, B
TOM YHUCJIC TIPH U3YyICHUH (DU3UKH;
® [aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;
® yMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACSITEILHOCTH;
® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;
® BBIJIBUTATh HOBBIC UJICH, TTPEIaraTh OPUTHHAIBHBIC TIOIXO/IBI U PEIICHHS;
® CTaBUTH MTPOOJIEMBI M 33JIa4H, JOITYCKAIONINE alTbTEPHATUBHBIC PEIICHHUS.



PatGora ¢ undopmaunmeii:
® BJIaZIeTh HAaBbIKaMU MOJy4YeHHs] nHpopMannu GU3NIECKOro CoAepKaHUs U3 UCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATh IOUCK, aHAJIU3, CUCTEMATHU3ALMIO U
UHTEpIpeTanrio HHPOPMALIUU PAa3THYHBIX BUOB U (OPM MPEIICTABICHHUS,
® OIICHUBATh JIOCTOBEPHOCTH MH(OPMAIIHH;
® [ICII0JIB30BAaTh CpPEACTBAa HH(OPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX W OpraHU3allMOHHBIX 3a7ad ¢
coOmrofecHreM TpeOOBaHWUN APrOHOMUKHM, TEXHHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M OJTUYECKUX HOPM, HOPM HHGOpMaLMOHHON
0€e30I1aCHOCTH;
®Cco3/aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUsS B pPa3NIUUYHBIX (opmarax ¢ yué€rom
Ha3HaueHUs MHPOPMALMU U IEJIEBOM ayAWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
IIPEJICTaBICHNS U BU3YyaJIU3aL1H.
KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:
® OCYILIECTBIIATH OOIIEHUE HA YPOKaxX (PM3UKH U BO BHE-YPOUHOH JIEATEIHHOCTH,
® pacro3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallMil U CMAr4aTh KOHQIUKTHL;
® pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
® [IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHAHON U UHAUBUYalbHONU pabOTHI;
® BLIOMpPATh TEMATUKY M METOAbl COBMECTHBIX IEHCTBHI ¢ y4y€TOM OOLIMX HWHTEPECOB H
BO3MOXKHOCTEM Ka)kJI0r0 4iIeHa KOJUIEKTHBA,
® IPUHUMATh 111 COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH M KOOPJAMHUPOBATH
JIeHCTBUS MO €€ JOCTHXKEHUIO: COCTaBIISITH IUIAH JEUCTBUM, paclpelneisTb poJid C
y4€TOM MHEHUN YYACTHUKOB, 00CYXaTh Pe3yIbTaThl COBMECTHON pabOTHI;
® OIICHMBATh Ka4eCTBO CBOET0 BKJIAJa M KaXK/10I0 yYaCTHUKA KOMaH/bl B OOLIUI pe3yibTar
10 pa3paboOTaHHBIM KPUTEPHSIM;
e [Ipe/IylaraTh HOBBIE MPOEKTHI, OLEHUBATh HJEU C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
® OCYUIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE TIOBEJCHHE B pPAa3IMYHbIX CHUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.
PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusauus:
® CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JIACTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
© CaMOCTOSITEIbHO COCTAaBJISITh IUIAH PEIIEHUs PAcUETHBIX M KAueCTBEHHBIX 3aj]ad, IJIaH
BBITMIOJTHEHUSI MTPAKTUYECKOW pabOThl C yU€TOM HMMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHUI;
® 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
® pacIIupsATh paMKH y4eOHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHU;
e JleJIaTh OCO3HAHHBIN BBHIOOP, aprYMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
® OIIEHUBATh NMPUOOPETEHHBII OIBIT;
e criocoOCTBOBaTh ()OPMUPOBAHHMIO M TPOSABICHHUIO S3PYAMLIHMM B 00JacTu (HU3MKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SJMOLHOHAIbHBIH HHTEJVIEKT:



® 1aBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPCKTUBLI B ACATCIILHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;
® BJIaJICTh HABBIKAMH MMO3HABATEILHON pe(ICKCHH KaK OCO3HAHHSI COBEPIIAEMBIX JCHCTBHIA
Y MBICTUTEIILHBIX MPOIIECCOB, UX PE3yIbTaTOB U OCHOBAHHUIA,
® LICII0JIb30BATh MPUEMBI PeIICKCHH IS OLICHKH CUTYAIIUH, BEIOOpA BEPHOTO PEIICHHUS;
¢ YMCTb OLICHUBATh PUCKU U CBOCBPCMCHHO NPUHUMATH PCIICHUS 110 UX CHUKCHHIO,
® [IPUHUMATh MOTUBBI U apIryMEHTHI APYIUX IIPU aHAIU3€E PE3YJIbTATOB AEATECIIbHOCTH;
® [[PUHUMATh Ce651, IIOHUMas CBOM HEAOCTATKU U JOCTOUHCTBA,
® IPUHUMATh MOTUBBI M API'YMEHTBI IPYTUX TPU aHATU3E PE3y/IbTAaTOB JCSTEIbHOCTH,
® IpU3HABATh CBOE MTPABO U MPABO JPYTUX Ha OLIHOKH.
B nponecce AOCTHIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI I10 (I)I/I3I/IKG JJISL
YPOBHS CpeqHEro oo01ero oOpa3oBaHus y 00y4YaOIUXCs COBEPUICHCTBYETCS AIMOLMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmi chopMHUpOBaHHOCTb:
® CAaMOCO3HAHU1, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAILHOE COCTOSIHUE,
BUJICTh HAIpABJICHHUS Pa3BUTHS COOCTBEHHOH OSMOIMOHAIBHOK chepbl, OBITh
yYBEPEHHBIM B cele;
® CaMOpETYJIUPOBAHUS, BKJTFOUYAFOIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  MOBEJCHUE, CHOCOOHOCTh  QJaNTHPOBAThCA K
SMOIHOHAJIbHBIM U3MCHCHUAM U IIPOABJIATH FI/I6KOCTI), 6I>ITI) OTKPBLITBIM HOBOMY;
® BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTH)KCHHUIO LIEIH U YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTI:, UCXO0Os1 U3 CBOUX BO3MO)KHOCTCI>'I;
® 5MIIaTHU, BKJIIO‘-IaIOHleﬁ CIIOCOOHOCTH ITOHHUMATh OMOIHOHAJIIBHOC COCTOAHUC APYIux,
YUUTBHIBaThb €ro MpPU OCYIIECTBIEHUU OOLIEHMs, CIIOCOOHOCTh K COYYBCTBUIO U
COMEPEIKUBAHUIO;
® COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIINUX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHHWA C JPYTHUMU
JIFOIbMU, 3a00THTHCS, IPOSBIISATh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K konmy oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaTbl Ha YIIyOJIEHHOM YpOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCSl YMEHHUI:
®[IOHUMATh pOJIb (PU3MKM B HKOHOMHYECKOH, TEXHOJIOIMUYECKOH, HKOJOTHUECKOMH,
COLIMAJILHOW M ATHYECKON cdepax IesTeNbHOCTH YEJIOBEKa, POjb U MECTO (M3UKH B
COBPEMEHHOM HAay4YHOU KapTHHE MHpA, 3HAYCHUE ONUCATEIbHOM,
CHUCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTHYECKON (yHKIMHA (u3ndeckoit
TEOPHUH — MEXAHHMKH, MOJEKYJISPHOW (PU3MKH U TEPMOJIMHAMMKH, POJb (hru3nyeckon
Teopuu B (GOPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTUHE MHPA;
® pa3IMyaTh yCJIOBUS MPUMEHHUMOCTH MoJiesiel (U3NUYECKUX TeN U MPOIEecCOB (SBICHUN):
WMHepLHaJgbHas CUCTeMa OTcu€ra, abCONIOTHO TBEPAOE TENO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JBHKEHHE, CBOOOIHOE MajJieHHne, aOCOMIOTHO yrpyras nedopmanus,
abCOJIIOTHO YNpyroe 1 aOCOJIIOTHO HEYIPYToe CTOJIKHOBEHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOro (KPUCTAJUIMYECKOTO) TEJA, UJICANIBHBIN Ia3, TOYEUHBIH 3apsi, OJHOPOJHOE
JNEKTPUYECKOE TTOJIE;



epa3nuyaTh YCIOBHA (TpaHUIBl, OO0NACTH) NPUMEHUMOCTH (DU3NYECKHX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (YHAAMEHTAIbHBIX 3aKOHOB M OIPAHUYEHHOCTh
HCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBSICHATH MEXAHUYECKUE MIPOLIECCHI U SIBJIEHUS, UCII0JIb3Ys] OCHOBHbBIE
IIOJIO)KEHNUST M 3aKOHbl MEXAHUKU (OTHOCUTEIIBHOCTb MEXAHWYECKOTO JABW)KECHHUS,
(bopMyIbl KHHEMAaTUKN PaBHOYCKOPEHHOTO JBMKEHUS, peodpa3zoBanus ["amunes ams
CKOPOCTH M IIepeMELIeHUs, 3aKOHbl HbIOTOHA, NPUHLUII OTHOCUTENBHOCTH ['amuiies,
3aKOH BCEMHUPHOI'O TSITOTEHMs, 3aKOHBl COXPAaHEHHsS HUMIyJbCa M MEXaHHYECKOU
DHEPIUHU, CBsA3b PabOTHl CHJIBI C HM3MEHEHHEM MEXaHHMYECKOW OSHEpruu, YCIOBUS
paBHOBECHsI TBEPJOrO Teja), IPU ITOM HCIIOJIB30BATh MATEMAaTHYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpa3oBaHuit
["anunes, BTOpOro u TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPaHEHUS MMITYJIbCA U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

® AHAJIM3UPOBATh M OOBACHATH TEIUIOBBIE NPOLECCHl M SIBICHUS, UCIOJIb3Yys OCHOBHbBIE
nonoxenns MKT u 3aKkoHBI MOJIEKYISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIaBJICHUS UJICAJIbHOTO ra3a co CPEeHEW KNHETUYECKON SHEPTUEN TEIIOBOTO JBUKEHHUS
U KOHILIEHTpallMEed €ro MOJIEKYJ, CBsI3b TEMIIEpaTypbl BEIIECTBA CO CpeIHEN
KMHETUYECKOW DSHEprued TEIUIOBOIO JIBWJKEHUS €ro 4YacTUL, CBsA3b JIaBJICHUSA
UJCANIBHOIO Ta3a C KOHLEHTpaUued MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHHE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHMS
SHEprMM B TEIUIOBBIX Ipolieccax), HpHU 3TOM HCHOJIb30BATh MaTeMaTHYecKoe
BBIPQKCHUE 3aKOHOB, YKa3blBaTh YCJIOBHs IPUMEHUMOCTU ypaBHeHUs MeHpeneeBa—
Knaneiipona;

® AHAJIM3UPOBATH U OOBSICHATH IEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE IOJIOKEHUS
U 3aKOHBI JJIEKTPOJMHAMHUKU (3aKOH COXpPAHEHMs JJIEKTPUYECKOIO 3apsja, 3aKOH
KynoHa, NOTEeHIHMAIBHOCTH 3IEKTPOCTATHYECKOrO TIOJIA, INPUHLHUII CYHNEPHO3ULINN
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ NPAKTUYECKH BAKHBIE COOTHOIIEHHUA: 3aKOHbI OMa A ydacTKa LENu U JJIs
3aMKHYTOMH asiekTpudeckoi 1ienu, 3akoH /[xoyns—Jlenna, npasuia Kupxroda, 3akoHsl
®dapanes s JJIEKTPOIU3a);

® ONIMCHIBATh (PU3UYECKUE TMPOILECCHl U SIBJICHUS, WCIOJb3Yys BEIUYUHBL NEpeMEelIeHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TE€J, CHJIa, MOMEHT CHUJIBI, 1aBJICHUE,
NOTEHIMAJIbHAs PHEPIus, KUHETHYeCKas SHEprusi, MeXaHudeckas BSHeprusi, pabora
CUJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA
TPEHUsI, MOIITHOCTbh, SHEPTHSI B3aUMOJACHCTBUS Tea ¢ 3eMiIéi BOIHM3U €€ OBEPXHOCTH,
SHEprus ynpyro pgedopmamuu MpYKHHBI, KOJUYECTBO TEIJIOTHI, a0COIIOTHAs
Temreparypa Tena, paboTa B TEpMOJUHAMUKE, BHYTPEHHSS HSHEPrus MHIeabHOTO
OJTHOATOMHOTO Ta3a, paboTa WAEaIbHOTO Ta3a, OTHOCHUTENbHAS BIAXKHOCTh BO3/1YyXa,
KIIJI wmneanbHOro TEIJIOBOTO JIBUraTessl; JJIEKTPUUYECKOE II0JIe, HANpsKEHHOCTh
3JIEKTPUYECKOTO IOJISI, HANPSKEHHOCTh IOJISI TOYEYHOI'O 3apsia WIH 3apsKEHHOIO
niapa B BaKyymMe U B JUOJIEKTPHUKE, MOTCHIUAN dJIEKTPOCTATUYECKOrO I10JIs1, Pa3HOCTh
[IOTCHIUAJIOB, JJIEKTPOABUXKYIAs CHUJIA, CUJA TOKA, HAIpPSHKEHUE, MOIIHOCTH TOKa,
3JIEKTpUYECKass €MKOCTh IUIOCKOIO KOHJIEHCATOPa, CONPOTHBIICHHE YYacTKa LENU C
MIOCJIEIOBATEIbHBIM M MApaJUICIbHBIM  COEJIMHEHUEM  PE3UCTOPOB,  DHEPIUs
AIEKTPUYECKOTO I0JIs1 KOHJIEHCATOPA,



© O0BSICHATH OCOOCHHOCTH NMPOTEKAaHUS (PU3NUYECKUX SBICHUN: MEXaHUYECKOE JBHKCHHE,
TEIUIOBOE JIBUKEHUE 4YacTUI[ BEILECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
IBWOKeHUe, audQy3us, HCIapeHue, KUIEHWE W KOHJEHCAlWs, IUIaBICHUE U
KpUCTaJLIIM3a1us, HaIIPaBJIEHHOCTb TEIUIoNepeayu, ANEKTpU3aLIUS Tell,
9KBUIIOTEHIIMAIBHOCTD ITIOBEPXHOCTH 3apsHKCHHOIO IIPOBO/IHUKA,

® [IPOBOJIUTh MCCIIEJIOBAHUE 3aBHCUMOCTU OJHOW (PU3MUECKON BEIMYMHBI OT IPYrou ¢
UCIIOJb30BAHUEM MPSAMBIX HM3MEPEHMM, IIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GUKCUpOBaTh pPe3yabTaThl NMOJYYEHHOM 3aBUCHMMOCTH (U3UYECKUX BEJIWYMH B BUJE
rpaduKoB C Y4€TOM aOCOJIOTHBIX IMOTPEUIHOCTEW W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJipTaTaM MCCIIEI0BaHNUS;

®[IPOBOJIUTh KOCBEHHBIE HW3MEpPEeHUs (U3NUYECKUX BEJIMYUH, MNpPU 3TOM BBIOMpPATH
ONTUMAIILHBIA METOJ M3MEpPEHHs, OIICHWBAaTh aOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;

® [IPOBOJUTH OIBITHI 110 IPOBEPKE MPEJIOKEHHON TUIIOTE3BI: MIJIaHUPOBATh SKCIIEPUMEHT,
coOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYUYEHHBIE PE3yJbTaThl
U JIeJIaTh BBIBOJ O CTATyCE MPEAJIOKEHHOMN r'MIOTE3bl;

e coOmoiaTh NpaBuiIa 0€30MacCHOr0 TPyAa IMPH NPOBEICHUM MCCIEJOBAaHUN B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIETOBATEIBCKOW M TPOEKTHON
JESTEIbBHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB U JaOOPATOPHOIO
000pyI0BaHus;

e pemarh pacuéTHBIC 3a7auu C SBHO 33/IaHHON M HESBHO 331aHHON (PH3MUECKON MOJIEIBIO:
Ha OCHOBAaHMU aHAJIW3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3HYECKOH Mojeny,
oTBevaroleil TpeOOBaHUAM 3a7jauu, IPUMEHATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTYJaThl (PU3MYECKUX TEOPHHA MPH HCIOIB30BAHUM MAaTEMAaTHUYECKHX METO/I0B
pelieHus 3ajad, MOPOBOAUTH pacuy€Tbl HAa OCHOBAaHMM HMMEIOIIMXCS JaHHBIX,
AQHAIN3UPOBATh PE3YJAbTaThl M KOPPEKTHPOBATb METOJBl PEUIEHUS C YYETOM
MIOJIyYEHHBIX PE3Y/IbTATOB;

epelaTh KaueCTBEHHbBIE 3a]laud, TpeOyrole NpUMEHEHNUs 3HAaHWM U3 pa3sHbIX Pa3/eloB
Kypca (QM3MKH, a TaKKe MHTErpallMd 3HAHUM U3 APYruX NpPeAMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTHUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpod Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKHUE SIBICHUS;

® [ICII0JIB30BAaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUS OCHOBHBIX MPUHIMIIOB PabOTHI
U3MEPUTENIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;

® [IPUBOJIUTH MIPUMEPHI BKJIa/a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

® AHAJIM3UPOBATh M OLEHUBATH MOCIIE/ICTBHUS OBITOBON U MPOU3BOICTBEHHOM 1€ TEIBHOCTH
YeJ0BEKa, CBS3aHHOW C (PU3MYECKUMHU MPOLECCAMHU, C TO3UIHUN SKOJIOTHYECKOMH
0€30MacHOCTH, NPEICTaBICHUN O palUOHAIBLHOM MPUPOJONOIb30BAHUM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAHMM JOCTHKEHHW HAYKM W TEXHOJIOTMM Ul JAJIbHEWIIEro
Pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;

® IPUMEHSATH pa3IMuHble cocoObl paboThl ¢ MHPOpMaLHel (GU3NYECKOTO CONIEpIKaHUs C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TpU  ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Ul  IIOUCKa,
nepepaboTKi UM TpeAbsBIeHUS Y4eOHOM W Hay4YHO-MOMYJSIpHON HH(OpManuu,



CTPYKTYPHPOBAaHHS M HHTEpHpeTanuy HWH(pOpManuy, MOIYYeHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KDUTUYECKH aHAJIM3UPOBATh MOIy4aeMyl0 HH(POPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMW, TaK M HAa OCHOBE aHajlu3a
UCTOYHMKA MH(pOpManuy;

®IPOSIBISITh ~ OpPraHU3allMOHHBIE W  TO3HABATEJIbHBIE YMEHHMS CaMOCTOSTEIHLHOTO
NpUOOpETeHNs] HOBBIX 3HAHWH B TIPOLECCE BBINOIHEHHS IPOSKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

epaboTaTk B TpPYNIE C HUCIOJHEHHWEM pA3JIMYHBIX COIHUAJIBbHBIX PpOJEH, IIaHUPOBATH
paboTy TpyIIBL, palMOHAIBHO PpACHpPEACTATh JAEATEIIbHOCTh B HECTAHAAPTHBIX
CUTYalUsX, aJIeKBAaTHO OLIEHUBATh BKJIAJ KXJOTO M3 YYACTHUKOB TPYIIIBI B PELICHHUE
paccMaTpruBaeMoi mpoOIeMsl;

®IIPOSIBIATH ~ MOTHBAaLMIO K  Oyaymed  mpodecCHOHANbHOW — JIEATEIBHOCTH  T10
CIEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

® [IOHUMATh POJIb PU3UKU B IKOHOMUYECKOM, TEXHOIOTMUECKOM, COLIMAIbHON U 3TUYECKOM
cepax IesATETHLHOCTH YeJIOBEKa, POJIb M MECTO (M3UKH B COBPEMEHHOW HAY4HOM
KapTUHE MUPA, pOJIb ACTPOHOMHUHM B IIPAKTHYECKOM JESITEIBHOCTH YEIOBEKa U
JAIBHEHWINIEM  HAy4yHO-TEXHMYECKOM  pa3BUTHM,  3HAUYEHUE  OIMUCATEIBHOM,
CHCTEMATH3UPYIOIIEH, OOBSICHUTEILHOW M MPOTHOCTUYECKON (DYHKIMHA (U3NUecKoit
TEOPUM — DIIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEJIBHOCTH, KBAaHTOBOU
¢bu3uku, posnb QU3NUECKol Teopuu B (GOPMUPOBAHUM MPEACTaBICHUN O (hU3HUYECKOH
KapTHUHE MHUpPA, MECTO (hU3MYECKONH KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJE;

® pa3InyaTh yCJIOBUS NPUMEHHUMOCTH MoJiesiel (U3NUYECKUX Tel U MPOIEecCOB (SBICHUN):
OJHOPOJIHOE JJIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE TMOJs, TIapMOHHUYECKHE
KojeOaHusl, MaTeMAaTUYeCKUHd MAasTHUK, WACaJIbHBIA MNPYXKUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€aIbHBIA KOJIeOaTeIbHbIA KOHTYp, TOHKas JIMH3a, MoJiesei
aToMa, aTOMHOTO s1ipa U KBAaHTOBOM MOJEIIN CBETA;

epa3nuyaTh YyCIOBHS (TpaHUIlbl, OO0JAaCTH) TNPUMEHUMOCTH (U3UYECKHX 3aKOHOB,
MOHMMAaTh BCeOOUIMI XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BaHNs YAaCTHBIX 3aKOHOB;

® AHAJIM3UPOBAaTh M OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS, HCIONB3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJJIEKTPOAVMHAMUKM M CHEUUAIbHOM TEOopUu
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHHUs JIEKTPHUECKOro 3apsjia, cuia AmIiepa, cuiia
JlopeHnia, 3aKOH D3JIEKTPOMarHMTHOM HMHAyKUMH, npaswino Jlenma, cBsszp JOC
CaMOMHAYKIIMU B JJIEMEHTE JJIEKTPUYECKOW ILIEH CO CKOPOCTBEO M3MEHEHMS CHIIBI
TOKa, MOCTYJaThl CIIEIMaIbHON TEOPUN OTHOCUTEIbHOCTH DUHILTEHA);

® AHAJIM3UPOBATh M OOBSACHATH KBAaHTOBBIE MPOILECCHI U SIBICHUS, UCIOIb3Ys MOJIOKEHUS
KBaHTOBOHN (u3uku (ypaBHeHue OMHIITENHHA 11 poTo3ddexrTa, mepBolid U BTOPOI
noctyiarsl bopa, mpuHIMI COOTHOIIEHUS HeonpeaenaéHHoctel I eiizendepra, 3aKOHbBI
COXpaHEHHUs 3apsJ0BOr0 U MAaCCOBOI'O YMCEI U DHEPIUM B SIECPHBIX PEAKIUAX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);

® ONMUCHIBaTh (PU3NYECKUE MPOLECCHl U SBICHMS, MCIIOJB3YsI BEIMUMHBI: HANpPsHKEHHOCTh
JJEKTPUYECKOTO  TOJIA, HOTEHIHUANI  3JIEKTPOCTATHYECKOrO0  IOJds,  Pa3sHOCTh



MOTEHLIMAJIOB, 3JEKTPOJBIKYIIAS CHUJIA, MUHIYKIUS MAarHUTHOTO TMOJIs, MarHUTHBIN
MOTOK, CWiIa AMIiepa, HWHIYKTHBHOCTb, JJIGKTPOJBIDKYIAS CHJIA CaMOWHIYKIIUU,
SHEPrusi MArHUTHOTO TOJISl MMPOBOJHUKA C TOKOM, PEISTHBUCTCKUN UMITYJIbC, TIOTHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apA[l SApa, SHEPTUS CBSI3U S/1Pa;

® 00BACHATh OCOOEHHOCTHM TMPOTEKaHUs (PU3MUECKUX SBICHHUM: SIEKTPOMAarHUTHAS
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EPEHITNS BOITH, TUPPAKITIS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpudeckuii apdekt (dhororddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

® OIPEeNISITh HANpaBICHUE HMHIYKIUM MAarHUTHOTO MOJs MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHia;

®CTPOUTh M300paKEHUE, CO3/1aBaeMoOe IUIOCKMM 3€pKajoM, TOHKOH JIMH30M, W
pPacCUUTHIBATH €r0 XapaKTEPUCTHUKH;

® IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TIOHSATHUS, TEOPUU M 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3MHBIX CHCTEMax, B MEXKTaJaKTUYCCKOW CpeJe; JBFDKCHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

® [IPOBOJIUTH HCCIICIOBAaHUE 3aBUCHMOCTEH (DU3MYECKHX BEIIMYMH C HCIIOJIb30BAHHECM
IPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCOIOTHBIX ~ TOTPEIIHOCTeH HM3MEPEeHHU, [IeJIaTh BBIBOABI IO  pe3ylibTaTam
WCCJIC/IOBAHHS,

® [IPOBOJIUTh KOCBCHHBIC W3MEPCHHUS (U3MYECKUX BEIMYWH, IPU 3TOM BBIOUPATH
ONTHUMATBHBIA METOJ W3MEPCHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIBHBIC
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;

® [IPOBOJTUTH OIBITHI TI0 TIPOBEPKE MPEUIOKCHHON THUITOTE3bI: INIAHUPOBATH IKCIICPUMEHT,
coOupaTh IKCHEPUMEHTATBHYIO YCTAaHOBKY, aHAJTM3UPOBATh MONYyUYEHHBIC PE3YIbTaTh
U JIeTIaTh BBIBOJ O CTAaTyCe MPEAIOKEHHOMN THIOTE3bl;

® OITUCHIBATH METO/IbI MOTYYCHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHMUIA,

e coOMIOaTh TMpaBWiia 0€30MacHOro TpyJaa MPH MPOBEISCHUHM HUCCIEJOBAHMA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JESTEIIbHOCTH C WCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOHUCTB U J1aOOPATOPHOTO
000pyI0BaHNS;

® peniaTh pacuCTHHIC 337a9d C SIBHO 3aJJaHHOW M HESIBHO 3aJaHHON (DH3UYECKON MOJIEIBIO:
HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOUPATH (U3WUYECKHUE MOJEIH, OTBEUYAIOIIUE
TpeOOBaHUAM 3a/la4yM, MPUMEHSATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U TMOCTYJIAThI
(bU3MYECKUX TEOPHd MPU UCTOIH30BAHUU MATEeMATUYECKUX METOOB PEIICHUsS 3a]ad,
MIPOBOJIMTH PACUETHl HA OCHOBAHWW MMEIOIIMXCS JIAHHBIX, aHAJTM3UPOBATh PE3YIIbTATHI
¥ KOPPEKTUPOBATH METOJIBI PEIICHUS C YIETOM MOJyUYECHHBIX PE3yIhbTaTOB;

e penraTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOIINEe MPUMEHEHUS 3HAHUH M3 pa3HBIX Pa3JieiioB
Kypca (M3MKH, a TakKe HHTETpAllMd 3HAHWK W3 JIPYTHX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTPaMBaTh JIOTHYECKYIO IIETIOYKY PACCYXKICHHH C OmMmopod Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SIBICHHUS,



® CTIOJIb30BATh TEOPETUUECKUE 3HAHUS IS OOBSCHEHUS OCHOBHBIX MPUHIIMIIOB pabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOLIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHi;

® AHAJIM3UPOBAThH U OLICHUBATH MOCJEICTBUS OBITOBOM U MPOU3BOJICTBEHHON NEATEIBHOCTH
YeJ0BEKa, CBS3aHHOW C (PU3UYECKUMHU IPOLECCaMHU, C TO3UIHUN SKOJIOTHYECKOH
0€30MacCHOCTH, NPEACTABICHUN O palUOHAJIBLHOM IMPUPOJONOIb30BAHUM, a TaKkKe
Pa3yMHOM HCIIOJIb30BAHUM JOCTUKEHUW HAYKM W TEXHOJIOTMM Ui JabHEUILEro
pa3BUTHUS YEJIOBEUYECKOIro O0OIIECTBa;

® IPUMEHSATH pa3IMuHbIe CIOcOO0bI PadoThl ¢ MHPOpPMaLKel (GU3NYECKOTO COJIEPKaHUs C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TpPH  STOM
UCTOJIb30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Ui  IIOUCKa,
nepepaboTKu UM TNpeabsBIeHUS Y4eOHOM U HayyHO-MOMYJSpHON HHOpManuH,
CTPYKTYpUPOBAaHUS W HMHTEpOpeTanuud HHPOpMALMH, TOTYyYECHHOW U3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh M0JIy4aeMylo HH(OpPMALMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHHUKA NH(OpMAIUY;

®IPOSIBJIATh ~ OPraHM3AIIOHHBIE W  [I03HABATEJIbHBIE YMEHHUS CAMOCTOSITEJIBHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TMPOIECCE BBHIMOTHEHHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

epaboTaTh B TPYIIE C HCIOJHEHHUEM pA3JIUYHBIX COLHUAJIBHBIX POJICH, IUIAHUPOBATH
paboTy TpYMIbI, palHOHATBHO pAaCHpenessTh JesATENbHOCTh B HECTaHIIAPTHBIX
CUTYalUsX, aJlcKBaTHO OLIEHMBATh BKJIAJ KaXKJOI0 U3 YYaCTHUKOB I'PYIIIbI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;

®IIPOSIBJIATH ~ MOTHUBALIMIO K  Oyaymedl  npodeccuoHaJbHOM — EATENIbHOCTH IO
CIENUATBEHOCTSM (PU3UKO-TEXHUUECKOTO MPODUIIS.
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Pazgen 1. HAYUHBII METO/, ITIO3HAHMS IIPUPO/IBI

11

Hayunslit MeTO O3HAHUS IPUPOLBI

Hroro no pazneny

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Oco3HaBaTh €IMHCTBO M
LIEJIOCTHOCTD
OKPYXKAroIIero MHpa,
BO3MOKHOCTD €ro
IM03HABAEMOCTH u
00BSICHUMOCTH Ha OCHOBE
JIOCTH>KEHHUI HAayKU.
XapakTepu3oBaTh
METO/IBI ¢duznyeckoit
HayKH (mabimroieHUe,
CpaBHEHHE,
9KCIIEPUMEHT,
M3MEpeHre) U WX Pojb B
MTO3HAHWH TTPUPOIBI.
Poxas OTEYECTBEHHBIX
YYEHBIX B CTaHOBJICHUHU
HayKH (pHU3UKH.

Paszpnen 2. MEXAHUKA

2.1

Kunemaruka

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

2.2

Jnnamuka

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Hcnonp30BaTh 3HAHHSA O
MCXaHUYECKHX SIBICHHIX
B IIOBCEIHEBHOHN >XU3HU
IS obecreueHus
0e30macHOCTH npu



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

23 C N 5 bubmuoreka [JOK obpalieHuu ¢ mpudopaMu
' TATHIA TBEPAOTO Tea https://m.edsoo.ru/7f41bf72 ¥~ TCXHHYCCKUMH
YCTpOHCTBaMU, JJIA
COXpaHEHHUs 3/I0pPOBbS U
coOmoaeHNs HOPM
9KOJIOTHIECKOTO
24 3 10 bubmuoreka [JOK HOBCIICHYS B
' AKOHBL COXPAHCHHUA B MEXAHHIIKE https://m.edso0.ru/7f41bf72  OKPYIOIIEH cpeze.
CaMoCTOsTENbHO
IIJIaHUPOBATH u
MPOBOJUTH  (HU3MUYECKHE
OKCIICPHUMCHTHI.
Hroro mo pazueny 35

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUNHAMUKA

3.1 OCHOBBI MOJIEKYIIIPHOKHHETHYECKOI TEOPHUU 15 bubmorexa LHOK

' yp p https://m.edsoo.ru/7f41bf72
3.2 Tepmonuaamuka. TennoBbie MalTUHbI 20 E;:f;;ﬁf;i?ﬁﬁ £41bf72
33 ArperaTHble cocTosiHUS BellecTBa. da3oBbie 14 bub6nuorexa [IOK

MepexX oAbl

https://m.edsoo.ru/7f41bf72

Hcnonp3oBathk 3HAaHUA
O TEIUIOBBLIX SIBICHUIX

B TOBCEIHEBHOM
JKU3HU s
obecrieueHus
0€30I1aCHOCTH npu
oOpalieHuu c
npubopaMu u
TEXHUYECKUMU
YCTPOHCTBAaMH, IS

COXpaHEHUsI 3/I0OPOBbS
U COONIOJIEHUS HOPM
9KOJIOTHYECKOTO
MOBEICHUS B
OKpYXarollleu cpene.
[IpuBoUTE TIPUMEPHI
SKOJOTUYECKUX
nocie/cTBUl  paboThI
JIBATATEJICH
BHYTPEHHETO
CropaHus, TCIUIOBBIX U
TUJPOIJIEKTPOCTAHITUH.



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

CaMOCTOSTEIBEHO

IJIaHUPOBATh u
POBOIUTH
(bm3ugeckue
OKCIICPUMCHTHI.
Hroro mo pazueny 49
Pazgea 4. JIEKTPOAUHAMMUKA
41 n 24 bubmuoreka [JOK Hcrnonp3oBaTh 3HaHHS 00
: JIEKTPUYECKOE MOJIe
P https://m.edsoo.ru/7f41bf72  SICKTPOMArHUTHBIX
BuG 10K SIBJICHUSIX B
N . nOJIMOTEKA o
4.2 IToCTOSIHHBIN STEKTPUUCCKUNA TOK 24 HOBCEAHCBHON JKH3HU
https://m.eds00.ru/7f41bf72  png obecreueHus
0e301macHOCTH pu
obpareHuu ¢ mpubopamu
u TCXHUYCCKUMHU
YCTPOHCTBAMH, TUISL
COXpaHEHHsI 3I0POBBbS U
coOmoIeHUs HOPM
9KOJIOTHYECKOTO
MOBE/ICHHS B
bu6mmoreka [IOK OKpYIKaIoIIei cpese.
4.3 TokH B pa3IMyHBIX Cpeaax 6
P pea https:/m.edsoo.ru/7f41bf72  llpuBomute  mpUMEpHI
BIIASTHHS
AIIEKTPOMArHUTHBIX
WU3JIy4YEHUM Ha KUBbIE
OpTraHHU3MBI.
CaMOoCTOSATETHHO
[UIAHUPOBATH u
MPOBOANTH  (PU3NIECKHE
OKCIIEPUMEHTBI.
Hroro no pazneny 54
Paznen 5. PUBMYECKU TIPAKTUKYM
5.1 Pu3nyecKuil NPakKTUKYM 16 bubnuorexa [IOK CamocTOsITeNIbHO
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https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72

TUIaHUPOBATH U
MPOBOJUTH (PUIUUECKHUE

OKCIICPUMEHTBI
Wroro no pazueny 16
bubmuorexa [JOK
O6o6maromee noBropenue kypea ¢pusuku 10 knacca 10 httos://m.edsoo.ru/7FALbf72
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pazpen 1. QJIEKTPOJJUMHAMUKA

1.1 MaruuTtHoe nose

1.2 DNeKTpOMarHuTHas UHIYKINS

KoanuecTBo 4acoB

JuaexkTpoHHbIe (UU(poOBbHIE)
Bcero o0pa3oBaTe/bHbIE Pecypchl

bu6mmoreka [IOK

14 https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK

1
3 https://m.edsoo.ru/7f41c97c

DopMbI
peajiuzanuu
BOCIIMTATEJIHLHOI'O
NMOTEeHIHAJIa
pasneia
HUcnonp3oBaTh
3HAHU 00
ANEKTPOMATrHUTHBIX
SIBIIEHUAX B
IOBCEIHEBHOMN KU3HU
TUTS oOecrieueHust
0e30macHOCTH  TIpH
oOpaiieHuu c
npudopaMu u
TEXHUYECKUMHA
YCTpOMCTBaMH,  JUIst
COXpaHeHUs
3II0POBBS 5
coOmrofeHnss  HOPM
SKOJIOTHYECKOTO
MOBEICHUS B

OKpYXaroIlen cpefe.
[IpuBoauTh IpPHUMEpPHI
BITUSTHUS
3JIEKTPOMArHUTHBIX
W3ITyYEHUH Ha JKUBBIE
OpraHu3MBl.
CaMOoCTOSTENBHO
MJIaHUPOBATH u
[IPOBOJUTH
¢usnueckue
9KCIEPUMEHTBHI.



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

Paznen 2. KOJIEBAHUA 1 BOJTHbBI

27

2.1

2.2

2.3

MexaHn4deckue KoueOaHus

:‘)J'IGKTpOMaFHI/ITHI)IC KoJIeOaHMs

Mexanudeckue u QJICKTPOMArduTHLIC
BOJIHBI

10

15

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

XapakTepu3oBaTh
rJI00aIbHbIC
MPOOJIEMBI, CTOSIIIHE
nepen
YeIIOBEUYECTBOM:
SHEpPreTHYECKHE,
CHIPBEBEIE,
JKOJIOTMYECKUE, — W
poiib  (uU3UKU B
penreHnn ITHX
npobiieM.
OOBSCHATH
MIPUHIIUTIEI Pa0OTHl |
XapaKTepPUCTUKH
M3YYCHHBIX  MAaIlluH,
IpUOOPOB u
TEXHUYECKUX
YCTPOMCTB.
CaMOoCTOSTENBHO
TJTAHUPOBATH "
ITPOBOJIUTH
¢dusnueckue
AKCIIEPUMEHTHI.

2.4

OnTuka

25

bu6mmorekxa [{OK
https://m.edsoo.ru/7f41c97c

XapakTepHu3oBaTh
ria00aabHbIE
MpOOJIEMBI, CTOSIIIHE
nepe;
YEJIOBCYCCTBOM:
SHEPreTHYECKHUE,
ChIPbEBBIE,
DKOJIOTHYECKHE, — H
poins  (Qu3MKH B
pelIeHun JTHUX
podJieM.
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CaMocTOosTENbHO
IJIAHUPOBATH u
MTPOBO/IUTH
(bm3ugeckue
AKCIIEPUMECHTBHI.
OOBICHATE
TIPUHITUTIBEI PaOOTHl |
XapaKTePUCTUKH
M3YYCHHBIX  MAaIllUH,
puOOPOB u
TEXHUUYECKUX
YCTPOMCTB.

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

60

3.1 Ocuosel CTO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

XapakTepu3oBaTh
rino0anbHbIe
MPOOJIEMBI, CTOSIIIHE
nepen
YeJI0BEYECTBOM:
SHEPreTHYECKHE,
CBIPBEBEIE,
9KOJIOTHUECKHE, — |
pons  (Qu3MKH B
peneHun ITHUX
pobiiem.
CamocTosTeIbHO
IJIaHUPOBATH u
MIPOBOJIUTH
(usnueckue
9KCTIIEPUMEHTHI.
OOBsCHSTD
MIPUHIUIIEI paOOTHl |
XapaKTePUCTUKU
W3y4YCHHBIX  MAllUH,
pubopoB u
TEXHUYECKUX



https://m.edsoo.ru/7f41c97c

Hroro no pazneny

YCTPOMCTB.

Pasznesn 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynsipHO-BOJIHOBOH Jyalli3mM

4.2 dusuka atoma

43 ®du3MKa aTOMHOTO SIpa U 3JIEMEHTAPHBIX
' YaCTUIL

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hcnons3oBaTth
MOJTyYeHHbBIE
3HAHUSA B
MIOBCEHEBHOMI
JKU3HU npu
oOpaiieHuu c
npubopaMu "
TEXHUYCCKUMHU
YCTpOICTBAMU
(caeTunk
MOHM3UPYIOIINAX
YaCTHII,
JIO3UMET)), JUTS
COXpaHEHUs
3JI0POBbBSI u
COOMIOJICHNsT HOPM
JKOJIOTHYECKOTO
MOBEICHUS B
OKpYyXaroleun
cpene.

[IpuBoauts
MPUMEPBI BJIMSIHHS
PaIMOaKTUBHBIX
156314 (S)3 05051 Ha
JKUBBIC
OpraHU3MBl.
[Tonumats
MIPUHIIUI JeHCTBHS
JIo3UMeTpa u
pasnuyaTh
YCIIOBUS €ero
HICIIOJTH30BAHUSI.
ITonumaTtp


https://m.edsoo.ru/7f41c97c
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9KOJIOTHYECKHE
npoOIeMBI,
BO3HMKAOLIUE [IPU
HCTIOJIb30BaHUU
ATOMHBIX
3JIEKTPOCTAHIINMI, U
MyTH peleHus
3TUX mpobiem,
MEPCIEKTHBEI
HCTIOJIb30BaHUS
YIPaBIISIEMOTO
TEPMOSIIEPHOTO
CHHTE3a.

Hroro no pasaciny

25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DNeMEeHTBl aCTPOHOMUU U acTPOPU3UKU

12

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97c

Oco3HaBaTh
[IEHHOCTh  HAYYHBIX
HCCIIEIOBAHUM, POJIb
aCTPOHOMUH B
pacipeHnu
npencTaBieHuit 00
OKPY’KaIOIIeM MHUpE
ee BKJIa]] B
yIIydIlIeHHEe KadecTBa
JKU3HU.

Hroro no pazneny

Paznea 6. PUSUUYECKUN MPAKTUKYM

12

6.1

Pu3n4eCcKuil IPAKTUKYM

16

CaMOoCTOSITeIbHO
IUIAHUPOBAThH U
MIPOBOJIUTH
(uznueckue
IKCIIEPUMEHTBI



https://m.edsoo.ru/7f41c97c

Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOLIEE TIOBTOPEHUE
Cucremaru3zaiys u 0000IICHIE
MIPEAMETHOTO COJEPKAHUSI U OTbITa bubmuoreka [JOK
7.1 R 25
NeATEeILHOCTH, MPUOOPETEHHOTO MTPH https://m.edsoo.ru/7f41c97c
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro mo pazneny 25
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170

[Ipu peanuzanuu Paboueit nporpaMmMbl BO3MOKHA HHTErpalysi OUHOTO 00y4eHUs ¢ 00yUYE€HUEM C IPUMEHEHUEM JTUCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH, 3IeKTPOHHBIM 00yuyeHueM. [Ipu opranusanuu o0y4yeHus ¢ IpuMEeHEeHHEM AMCTaHIIMOHHBIX 00pa30BaTeNbHbIX
TEXHOJIOTUH, JIEKTPOHHOI'0 00YYEeHHUs UCTIOJIb3YIOTCS YKa3aHHbIE B IaHHOM pas3Jiesie AIeKTPOHHbIE (LU(POBbIe) 00pa30BaTeIbHbIE PECYPCHI.
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HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoandyecTBO 4acoB

Ne n/m Tema ypoka
Bcero

®dusuka — pyHIaMEHTaIbHAS HAYKa O PUPOC

HayLIHHﬁ METO/J ITO3HAaHUA U ME€TOAbI HUCCIICIOBaHU (1)I/ISI/I‘ICCKI/IX SIBJICHUI

DKCIepUMEHT U TeOpus B TIpoLiecce Mo3HaHus npupoasl. Habmoenne u sSkcriepuMenT B u3nKe

CrniocoOsl u3mMepeHus: GU3NYECKUX BETUUHH

gl W N e
S

AOCOIIIOTHAS ¥ OTHOCHUTEINBbHAS TIOTPEIIHOCTH H3MEPEHUN (PU3NIECKUX BEITMIUH

MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B GopMUPOBAaHUN COBPEMEHHON HAyYHOU
KapTUHBI MUPA, B IPAKTHYECKOU IEITEILHOCTH JTFOACH

Mexannueckoe nBmkenue. Cucrema orcyera. OTHOCHUTEIHLHOCTE MEXAHUYECKOTO JBUKEHUS.
[Ipsimast 1 0OpaTHas 3a1a9u MEXaHUKH

Pannyc-BekTop MaTepHalbHON TOYKH, €70 IIPOEKIIMU Ha OCU KOOpAUHAT. Tpaekropus.

8 [Tepememnienue. CkopocTh. VX nmpoekuuu Ha OCH KOOpJUHAT 1

9 PaBHOMepHOE npsiMoMHEHOe IBMXKeHMe. | padrudeckoe onrcanne paBHOMEPHOTO 1
MPSIMOJIMHENHOTO JBUKECHHUS

10 CrnoxxeHue nepeMeneHuii u ckopocteil. Pemenne 3agau 1

11 HepaBHoMepHOe aBM>keHHE. MTHOBEHHAast CKOPOCTb. Y ckopeHue. IIpsMonrHeiHoe 1BUKEHUE C 1
MTOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucaHue NPSIMOJIMHEHHOTO IBUXKEHHUS C TOCTOSTHHBIM YCKOPEHHEM 1

13 CBoOoaHoe majienre. Y CKopeHue CBOOOTHOTO MaICHHS. 3aBHCUMOCTh KOOPAMHAT, CKOPOCTH, 1
YCKOpPEHUS OT BPEMEHH U UX TpapuKu

14 JIBrokeHue Tesa, OpOIIeHHOTOo MO YIJIOM K TOPU30HTY 1

15 KpuBonnHeliHoe aBrkeHuE. J[BI>KEHHE 0 OKPYKHOCTH. YTJIOBas U JIMHENHas CKopocTh. [lepnon 1

u yacrota. LleHTpocTpeMuTenbHOE U MOTHOE YCKOPEHHE




16 Konrponsnas padora no reme "Kunemaruka" 1

17 [IepBeiif 3akoH HptoToHa. MHEpumanbHble cucTeMbl OTcYéTa. [[pUHIMI OTHOCUTENBHOCTH 1
lanunes. HenHepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHoneiicTByto1as cuiia. Bropoit 3akon Herorona. Macca 1

19 B3anmopencraue ten. Tperuit 3akoH Herotona 1

20 [Tpunnun cynepnosunuu cui. Pemenue 3a1au Ha npuMeHeHne 3aKk0HOB HploToHa 1

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb I'PaBUTALIMOHHON U MHEPTHON MaccChl 1

22 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO MaIeHus 1

93 JIBu>keHHe HEOECHBIX TN U UX UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas kocMuueckasi CKOpOCTb. 1
3akonsl Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

o5 Cuna tpenus. [Ipupona u Buasl cui TpeHus. [[BukeHne B KUAKOCTU U ra3e ¢ yUETOM CUIIbI 1
COIMPOTUBIICHUS CPEIBI

26 Hasnenne. ['mapocrarnyueckoe nasieHue. Cuiia Apxumena

27 AbcomotHO TBepaoe Teno. [locTynaTenbHoe U BpalaTelbHOE ABMKEHHE TBEPOTO Tena

28 MOoOMEHT cuiibl OTHOCUTEIBHO OCH BparieHus. [1nedo cumsl

29 CrnosxeHue cuil, NpUJIOKEHHBIX K TBEpAOMY Telly. LIeHTp TskecTH Tena. Y clioBUs paBHOBECHS 1
TBepJI0ro Tena. Bunbl paBHOBeCHs

30 Pemenue 3amaq

31 KontponsHas padora no teme "/Iunamuka. Ctatuka TBEepaoro Tena'

39 Nmnynbc MaTepuaibHONW TOUKH, CUCTEMbI MaTepUaAJIbHBIX Touek. L{eHTp Macc cucteMbl 1
MaTepHalbHBIX TOueK. Teopema o IBHKEHHUHU LIEHTpa Macc

33 Nmnynbe cuitbl 1 U3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPaHEeHUs uMITyiibca. PeakTuBHOE 1
JIBYDKEHUE

34 MoMeHT uMnysbca MaTepuaibHON ToUkH. [IpencraBienne o COXpaHeHMH MOMEHTA UMITYJIbca B 1
[EHTPATBHBIX MOJISIX

35 Pemienue 3anau 1




Pabota cuitbl Ha MaJloM U Ha KOHEYHOM TepemereHnn. ['paguueckoe npeacraBieHne padoTsl

36 1
CHJIbl. MOIIIHOCTb CHJIBI

37 Kunernueckas sueprust. Teopema 00 U3MEHEHUN KUHETUUECKOM 3HEPTUN MaTEpUAIbHON TOUKU 1

38 [TorennuanpHble U HeNOTEHIMANbHbIE cuilbl. [loTeHanbHast sHeprust. Bropas kocMuueckas 1
CKOpOCTh

39 Tpetbst KocMuueckasi ckopocTb. CBsi3b pabOThI HEIOTCHIMAIBHBIX CUJI ¢ U3MEHEHHUEM 1
MEXaHUYECKOM SHEPTHH CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTuu

40 VYnpyrue u Heynpyrue CTOJIKHOBEHHsI. Y paBHEeHHE bepHyum 11 uieanbHOM KUAKOCTH

41 KonTponbHas padota no Teme "3aKOHbI COXpaHEHUS! B MEXaHUKe"

42 PasButue npencrasnenuii o npupose reriotsl. OcHoBHble nosoxeHuss MKT. Tuddyzus. 1
BbpoyHOBCKOE nBUXKEHUE

43 Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX Tel. XapaKkTep JABMKEHUS U B3aUMO/ICHCTBHS 1
YacTHI] BELLIECTBA

44 Macca u pazmepsl Mosekyl (atomoB). KonuuectBo Bemectsa. [locrosinnas ABoraapo 1

45 Temmnepatypa. TernoBoe paBHoBecue. lllkana [enbcus 1

46 Pemenue 3amaq 1

47 WUneanbublii ra3. I'a3oBble 3aKOHBI 1

48 Ypasuenue MenaeneeBa-Knaneripona. Pemenue 3a1au 1

49 AbcoumoTHas TeMnepaTypa. 3akoH J{anpToHa 1

50 N3onporeccs! B H1€aIbHOM I'a3e ¢ HOCTOSHHBIM KOJIMYECTBOM BEIIECTBA 1

51 I'paduueckoe nmpeacraBaeHnEe U30MPOIIECCOB: H30TEPMa, U30X0pa, u300apa 1

52 OcnoBHoe ypaBHeHne MKT 1

53 Pemrenue 3anau 1

54 CBs3b a0COMIOTHOM TeMIepaTypbl TEPMOINHAMHYECKONW CUCTEMBI CO CpEAHENH KHHETUYECKON 1
SHepruei MoCTynaTeabHOro TeIIOBOro JBMXKEHUS €€ YaCTHIL

55 O60061meHne u cucreMatuzanus 3Hanui o treme "Ocuosst MKT"

56 Konrtponsnas padora no teme "OcHosl MKT"




TepMmonnHaMuyeckas cucrema. 3aJjaHue BHEIHUX ycinoBuid 1 T/I cuctemsl. BHemnue u

57 BHyTpeHHue napametpsl. [Tapametpsl T/l cucreMbl kak cpelHuE 3HAYSHUS BETUYHH,
OTMCHIBAIOUINX €€ Ha MUKPOCKOITMYECKOM YPOBHE

58 HyneBoe Hauano repmoannamuku. Camonpoun3BoibHas penakcanus T/] cHcTeMBbl K TEIII0OBOMY
PaBHOBECHIO

59 Monenp ueanbHOro ra3a B TepMOJIMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH 3TOW MOJETN

60 VYpaBuenune MenneneeBa-Kiamneiipona u BeIpaskeHHe i1 BHYTPEHHEH SHEPrUH

61 Bripaxkenue 175 BHyTpeHHEH SHEPruu 0JJHOATOMHOTO UeallbHOTO ra3a. KBazucraTuueckue u
HECTaTUYECKHE TPOILIECCHI

62 DnemeHTapHas paboTa B TepMoAMHaMuUKe. Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-
auarpamme

63 Tennonepenaua kak crioco0 n3MeHeHus: BHyTpeHHel anepruu T/ cuctemsl 06€3 coBepieHus
paboThI

64 KonBek1usi, TermionpoBOAHOCTh, U3JIy4YEeHUE

65 KomugectBo TemnoTsl. TemmoéMKOCTh Tena. Y iesibHasi 1 MOJISIpHAs TETNIOEMKOCTH BEIIECTBA.
VY nenbHas TemI0Ta CropaHus TOIIMBA

66 Pacuér xonmmuecTBa TEIUIOTHI PH TEIUIONepeIade

67 [TonsTre 06 aqnabatHom npoiuecce. [lepBolil 3aK0OH TEPMOTUHAMUKA

68 KonnuecTBo TemnoTel v paboTa Kak Mepbl U3MEHEHUs BHyTpeHHeN sHeprun T/l cucteMsl

69 Bropoii 3ak0H TepMOAMHAMUKH JUIsl PABHOBECHBIX U HEPABHOBECHBIX IporieccoB. HeoOpatumocTh
MIPUPOHBIX MTPOIIECCOB

70 [Tpunine! geicTBus TenmnoBbix MamuH. KIT/]

71 MakcumansHoe 3Hauenue KI1/1. [ukn Kapuo

72 Pemenue 3amau

73 DKOJIOTHYECKHE acleKThl UCIOIb30BaHUS TEIIOBBIX ABUraTeneil. TermnoBoe 3arpsi3sHeHne
OKpPY’KaroIlen Cpebl

74 Pemenue 3amau




75 O06o06uieHne 1 cucTeMaTu3anys 3HaHui mo reme "TepmoauHamuka. TerioBbie MaIuHbL"

76 Kontponbnas padota nmo teme "TepmoaunHamuka. TermoBsie MamHbp"

77 [TapoobpazoBanue u koHAeHCanus. VicnapeHue u KuneHue. Y IenbHast TeIioTa mapooopa3oBaHus
Hacwimennbie 1 HeHACHIIEHHBIE apbl. KadecTBeHHAsI 3aBUCUMOCTD TUIOTHOCTH M IaBIICHHS

78 HACBIIIEHHOTO Mapa OT TeMIIePaTypbl, KX HE3aBUCUMOCTh OT 00hEMA HACKIIIIEHHOTO Mapa. 1
3aBUCHMOCTh TEMIIEPATyPhI KUTICHHUS OT IaBJICHUS B )KUIKOCTH

79 BraxxnocTh Bo3yxa. AGCONIIOTHAS U OTHOCUTEIbHAS BJIAKHOCTh 1

80 Pemenwue 3amau 1

81 Tsépmoe teno. Kpucramnuueckue u amopdHsbie Tena. AHU30TPONUS CBOWCTB KPUCTAIIIIOB 1

82 [TnaBneHne u KpucTayuM3anys. Y JelIbHas TeIuioTa rmiasicHus. CyomuManus 1

83 Hedopmaruu tBEpaoro tena. Pactsxkenue u cxxarue. Casur. Moayine HOura. [lpegen ynpyrux 1
nedopmarinit

84 TennoBoe paciupenne KUAKOCTeH U TBEPIBIX Tel. AHTAPMOHU3M TEIUIOBBIX KOJIeOaHUI YacTHI] 1
BelIeCTBa

85 [IpeoOpa3oBanue sHEPruM B Pa3zoBbIX Mepexoax

86 VYpaBHeHHe TEI0BOro O6anaHca

87 Pemrenue 3amau

88 [ToBepxHOCTHOE HaTsKeHUE. KanumisipHele sBieHus. J[aBneHue moj HCKpUBIEHHOM 1
MOBEPXHOCTHIO kuAKocTu. Popmyrna Jlammaca

89 O060061eHre U crucTeMaTu3alus 3HaHu| 1o TeMe "ArperaTHble COCTOSIHUS BeiecTBa. da3oBbie 1
nepexonpl”

90 Kontponbnas pabota nmo Teme "Arperatabie cOCTOSIHUS BeniecTBa. PdazoBbie mepexos” 1

o1 DnexTpu3aiys Tel U e€ MposBIeHUs. DIeKTpudecKuil 3apsia. J[Ba BuIa 2IEKTPUUECKHUX 3apsI0B. 1
[TpoBOAHUKY, TUINEKTPUKH U TIOTYIIPOBOTHUKU

92 DJIeMEHTapHBIN ANEKTPUYECKUI 3apsijl. 3aKOH COXPAHEHUS SIIEKTPUUYECKOTO 3apsiaa

93 BiaumopeiictBue 3apsnoB. Toueunsie 3apsabl. 3akon Kymnona

94 Pemenue 3amau




95 Dnekrpuueckoe noiie. Ero geficTBre Ha JIEKTPUYECKUE 3apsiIbl 1
96 Hanpsioxéanocts anextpuueckoro nods. [IpoOusiii 3apsn. Jlunun HanpsxEHHOCTH 1
ANIEKTpHUYECKOro Nojisi. OTHOPOAHOE INEKTPHUECKOE TOJIe
97 [ToTeHManbHOCTD ANEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTh MOTEHIIMAIOB U HANIPSKEHHE 1
08 [TorennuanpHast SHEPTHA 3apsiia B 3JIEKTpocTaTHUeCKOoM moJie. [loTeHuan 3neKTpocTaTH4ecKoro 1
0TSt
99 CBs13b HANPSHKEHHOCTHU TOJISL U Pa3HOCTH MOTEHIMATIOB JJISl 3JIEKTPOCTATUYECKOTO MOJIS 1
100 [IpuHUMI cynepno3uuu 3JIEKTPUUECKUX MOJIeH 1
101 Pewenue 3amau 1
102 [Toste Toueunoro 3apsia. [Toe paBHOMEPHO 3apsHKEHHOMN Cepbl 1
103 [Tonie paBHOMEPHO 3apsiHKEHHOTO 10 00bEMY mapa. [Tone paBHOMEpHO 3apsiKEeHHON OECKOHEYHOU 1
TUIOCKOCTH
104 [TpoBOAHMKY B 3JIEKTPOCTATUIECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3apsI0B 1
105 JIMDIIEKTPUKHY U IIOJIYIIPOBOJHUKH B DJIEKTPOCTATUYECKOM I10JIE 1
106 Konnencarop. DnekTpoéMKOCTb KOH/IEHCATOpa. DIEKTPOEMKOCTh IJIOCKOT0 KOHJIEHCaTopa 1
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 1
108 [TocnenoBarenbHOE COETMHEHHE KOH/IEHCATOPOB 1
109 DHeprus 3apsHKEHHOTO KOHACHCATOpa 1
110 Pemenue 3amau 1
111 JIBrKeHne 3apsyKEHHON YaCTHUIIbI B OJHOPOJAHOM 3JIEKTPUYECKOM T10JIE 1
112 Pemenue 3amau 1
113 O06001enre u cucTeMaTU3aIMs 3HaHUN 110 TemMe "DIIeKTprdecKkoe mose" 1
114 KonrtponsHas pabora o Teme "DnexTpudeckoe mnosue" 1
115 Cuna Toka. IlocTossHHBIN TOK. Y CIOBHS CYIIECTBOBaHUS MTOCTOSTHHOTO JIEKTPHUYECKOTO TOKA 1
116 Wctounuku Toka. Hanpsixenne u 3/1C 1
117 3akoH Oma a5 ydacTka [enu. JJIEKTPUIECKOe COPOTUBICHUE 1




3aBHUCHMOCTD COIIPOTUBJICHHA OAHOPOAHOT'O ITPOBOJHUKA OT €TI0 JJIMHBI U IJIOIIaAU IMMOICPEYHOro

118 1
ceyeHust
119 VY nenbHOE cCONMpOTHUBIICHHE BelllecTBa. Pemienne 3a1au 1
120 [TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB 1
121 Pacuér pa3BerBn€HHBIX dnekTpuueckux 1enei. [Ipasuna Kupxroda 1
122 Pemenue 3amau 1
123 Pabota snexrpuueckoro Toka. 3akoH Jxoyns —Jlenma 1
124 Pewenue 3amau 1
125 MOIIHOCTB ICKTPUUYECKOTO TOKA. TertoBas MOITHOCTh, BhIJIEIsIEMasi HA PE3UCTOPE 1
126 Pewenue 3amau 1
127 O/1C u BHyTpEeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA 1
128 3axon OMa 171 TOJTHOM (3aMKHYTOM ) JIEKTPUYECKON LIEeMU 1
129 Pemienue 3amau 1
130 MOIIHOCTh UCTOYHUKA TOKA 1
131 Kopotkoe 3aMbikanne 1
132 Konpencarop B 1ienu nocTOSHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenue 3anay no teme "IlocTossHHBIN AneKTpUYECKUil TOK" 1
135 Pemenue 3anau no teme "[1oCTOSIHHBIN 37E€KTpUYECKUNA TOK" 1
136 Pemenue 3anaq mo teme "I1O0CTOSHHBIN AIIEKTPHYECKHIHA TOK" 1
137 O60061meHre u cucreMatu3aius 3HaHul o TeMe "[1oCTOsSHHBIN dIeKTpUuYecKuit ToK" 1
138 KonrtponsHas padora o reme "[1ocTOSTHHBIN JIeKTpHYECKUi TOK" 1
139 DneKTpuuecKas MPOBOAUMOCTh PA3IMYHBIX BEIIECTB. DIEKTPUUECKUN TOK B METaIaX. 1
CBepXmpoBOIUMOCTD
140 DNEeKTPUYECKHI TOK B pacTBOpaxX M paciuiaBax JeKTPoJUTOB. 3akoHbl Dapases Ay 3JeKTpoin3a
141 DneKkTpuyecKkuil TOK B razax. [lmazma




142

DNeKTpUYecKuil TOK B Bakyyme. BakyymHubie puOopbl

143
144

DNEKTPUUECKUN TOK B MOIYIMPOBOIHUKAX

[TomynpoBOTHUKOBBIE TPUOOPEI

145

duznyeckuil NpakTukyM 1o teme "M3MepeHune cuibl TOKa U HaNPSHKEHUS B LIENU IOCTOSIHHOTO
TOKA MPH MOMOIIM aHAJOTOBBIX M HU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB" MK "3HAKOMCTBO C
udpoBoii maboparopueii no gusuke. [Ipumeps! n3mepeHus pU3NYECKUX BEINYUH MPU TTOMOIIH
KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

®dusnyeckuii mpakTUKyM 1o Teme "M3yueHre HepaBHOMEPHOTO JBHKEHUS C IIETIBbIO ONPEIeICHHS
MI'HOBEHHOH cKOopocTH"

®usnyeckuii mpakTuKyM 1o teme "M3MepeHne yCKOpeHHs TPy MPSIMOIHMHEHHOM
PaBHOYCKOPEHHOM JIBU)KEHHH 110 HAKJIOHHOH 1utockocTr” mim "HccnenoBanue 3aBUCHMOCTH
IYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHHH"

148

dusnueckuii mpakTuKyM 1o teme "M3mepenune yckopeHus cBodboanoro naaenus” wim "M3ydenue
JBUKCHHSI TeJ1a, OPOIICHHOTO TOPU30HTAIBHO"

149

150

151

duznyeckuil npakTukyM 1o teme "M3yduenue qBUKEHM Teja 110 OKPYKHOCTH € ITOCTOSIHHOM 110
MoayIII0 ckopocThio" min "VcenenoBanre 3aBUCUMOCTH NEPHOJIa 00palleH!s] KOHUYECKOT O
MasiTHUKa OT €ro napamerpos”

duzndeckuil mpakTukym o teme "M3mepeHue paBHOACHCTBYIONIECH CHIIBI IPHU ABMKEHUU OpycKa
0 HaKJIOHHOH TuTockocTH" min "[IpoBepka runoTes3sl 0 HE3aBUCHMOCTH BPEMEHU JABUKECHUS
Opycka 1o HaKJIOHHOM ITOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 Macchl"

dusndeckuil NpakTuKyM 1o teme "MccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BOZHUKAIOLINX B
NpYXHHE U PE3UHOBOM 00pa3siie, oT ux Aedopmaruu” uimm "M3yueHne ABUKEHHs] CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM yepe3 NErkuit 0ok"

152

Ouznyeckuil mpakTukyM 1o teme "M3mepenue ko3ppuirieHTa TpeHus Mo BeIUYUHE YTI0BOTO
kod(pdurmenta 3apucumoct FTp(N)" wim "MccnenoBanue NBrKEeHHS OpycKa 10 HAaKJIOHHOU
IUIOCKOCTH C MepeMEHHBIM K03 durenTom TpeHus" win "M3ydyenue IBUKEHUS Tpy3a Ha BaJly €
TpeHuem"

153

dusnueckuil mpakTukyM 1o teme "MccnenoBanue ycaoBUid paBHOBECHS TBEPOTO Tela,




UMEIOLIETo och BpaleHus" uiu "KoHcTpynpoBaHre KpOHIUTEHHOB U PacUET CUIT yIPYrocTu'" Uiu
"M3y4yeHnne ycTOMYMBOCTH TBEPAOTO TEJa, UMEIOIIETO IUIOMIAb OMOPHI"

154

duznyeckuil NpakTukyM 1o teme "M3MepeHune uMirysbca Tesna no TOpMO3HOMY yTH" Win
"N3mepeHue CHITbI TATH, CKOPOCTH MOJIEITH ICKTPOMOOUIIS M MOIITHOCTHU CHJIBI TATH" WITH
"CpaBHeHUE U3MEHEHUS UMITYJbca Tejla ¢ UMIyJbcoM cuibl" win "McecnenoBanue coxpaneHus
UMITyJIbCA TIPU YIIPYroM B3auMoencTBun" ninm "M3mMepeHne KHHETUUECKON 3HEPT U Tella 1o
TOPMO3HOMY ITyTH"

155

156

157

158

159

duznyeckuil NpakTukyM 1o teme "M3yueHue n30TepMHUecKoro npoiecca (peKOMEH0BaHO
HCI0JIb30BaHuE U PoBoil 1aboparopun)" unu "M3ydeHne n30xopHoro mnpouecca” uin
"N3yuenue nzobapuoro npouecca’ win "lIpoBepka ypaBHEHHs COCTOSTHUA"

®uznueckuil NpakTUKyM 1o reme "M3mepenue yaenbHou Temnoémkoctu" wnn "HecnenoBanue
mporecca octeiBanus BemecTBa" win "Mccnenoanue aguadbarHoro npouecca’ unu "M3ydenue
B3aUMOCBS3U YHEPTUN MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUS U TEMIIEPATYPhl KUTICHUS
JKUIKoCcTen"

®u3nuecKkuil NpakTUKyM 1o Teme "M3yueHne 3aKkOHOMEPHOCTEN UCTIapEHUs KUIAKOCTEN" Uin
"N3mepenue yaenpHON TEMIOTHI IUIaBIeHU Jbaa" win "M3yueHne CBOWCTB HACBHIILIEHHBIX apoB"
i "M3mepenne abCoMOTHON BIaXXHOCTH BO3/yXa U OLIEHKA MacChl HApOB B MOMELICHUN".
N3mepenne kod¢duiinenTa moBepXHOCTHOTO HATHKEHUS

dusnueckuil npakTUkyM 1o TeMme "HabmroieHre npeBpalieHns SHEPIUn 3apsKeHHOTO
KOHJICHCATOPa B SHEPTHUIO U3Iy4eHMsI cBeToanoaa" win "M3yuenne npoTekaHus TOKa B L€,
cojiepxkaliei konaeHncarop" uinm "Pacnpenenenue pa3HOCTH MOTEHIUANOB (HAIPSXKEHN) TIPU
MOCJIEI0BATEIBLHOM COEIMHEHUU KOH/IEHCATOPOB"

dusndeckuil NpakTUKyM 1o teme "MccnenoBanie CMENIaHHOTO COEAUHEHUS PE3UCTOPOB" MU

"N3mMepeHue yaenbpHOro CONPOTUBIIEHUS MPOBOIHUKOB" uiu "MccnenoBaHue 3aBUCMMOCTH CHIIBI
TOKa OT HaIPsDKEHUS JJIs JIaMITbl HAKaJIUBaHUs"

160

dusnueckuit mpakTukyM o Teme "Habmonenue anexrponuza” unu "M3mepenue 3apsaa
OJIHOBaJIEHTHOro MoHa" niu "HccieroBaHne 3aBUCUMOCTH COITPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU Auoa"




161 O06o06mieHne u cucreMaru3anus 3Hanui o treme "Kunemaruka" 1

162 O0o0mIeHre U cHCTeMaTH3alus 3HaHui 1Mo TeMe " [lunamuka" 1

163 O6o006menne u cuctemMaru3anys 3Hanui no reme "CraTuka TBepaoro rena'" 1

164 O06001eHre U cucTeMaTu3ays 3HaHui| 10 TeMe "3aKOHBI COXpaHEHHsI B MeXaHuke" 1

165 O06o0meHre U cucreMarr3aiys 3HaHui 1Mo Teme "OCHOBBI MOJICKYJIIPHO-KUHETHYECKOU TeOpHH " 1

166 O6o06uienne u cuctemMaru3anys 3HaHui mo Teme "Tepmonunamuka. TeraoBbie MamIuHbL" 1

167 O06o01eHre 1 cucTeMaTr3alis 3HaHuK 1Mo TeMe "ArperatHbie COCTOSTHHS BerecTBa. Da3oBbie 1
nepexomanl"

168 O0o001IeHre U CUCTeMAaTH3aIns 3HAHUN 110 TeMe "DIIeKTpudeckoe moJe"

169 O06o0meHre 1 cucTeMaTu3alys 3HaHui 1mo Teme "I1oCTOSHHBIN 2JIeKTPUYECKHi TOK"

170 O06o006menne U cucTemMaTu3anus 3HaHui 110 Teme "TOKH B pa3InYHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170




11 KJIACC

Koan4uecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 BiaumopeiicTBie MOCTOSIHHBIX MarHUTOB U IIPOBOJIHUKOB ¢ TOKOM. MaruuTtHoe nose. I'unoresa 1
Awmnepa
5 Bektop MaruutHOM MHAYKUMH. [IpuHIMI CynIeprio3uliii MarHUTHEIX MoJiel. JIMHUKM MarHuTHOM 1
WHIYKIHH
3 MarnuTHO€ 1noJjie MpoBOAHUKA ¢ TOKOM. OnbIT Dpcrena 1
4 Cuna Ammnepa, e€ HanpaBlIeHUE U MOAYJIb 1
5) Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amnepa. DIeKTPOU3MEpPUTENbHbIE TPUOOPHI 1
7 Cuna Jlopenua, e€ HanpaBIeHUE U MOJYJIb. [IBKeHUE 3apsKEHHONW YaCTHUIIBI B OJTHOPOTHOM 1
MarHMuTHOM T0JIe
8 Pemrenue 3amaq 1
9 Pa6ota cunbl Jlopenna 1
10 Pemenue 3amaq 1
11 MarnutHoe nosne B BemiecTBe. deppoMarHeTuky, napa- U TuaMarHeTUKH 1
12 OcHoBHbI€ cBOMcTBa (heppomMarHeTukoB. [Ipumenenne peppomMarHeTHKOB 1
13 Pemenue 3amau mo teme "MaruurtHoe moie" 1
14 Pemenue 3amau mo reme "MaraurtHoe mose" 1
15 SIBneHue HNeKTpOMarHuTHOW HHAYKIHH. [I0TOK BeKTOpa MarHUTHON MHAYKIIUN 1
16 O1C urayKIMH 1
17 3aKoH 3eKTpoMarHuTHOM nHaykuuu dapanes 1
18 Buxpesoe anekrpuueckoe nozie. Toku Dyko 1
19 O/1C nHAYKIMH B JBUKYLIMXCS TPOBOAHUKAX 1




20 Pemenue 3amau 1
21 [IpaBuso Jlenma 1
22 NunykruBHOCTh. KaTylka MHAYKTUBHOCTH B LIENIH ITOCTOSIHHOT'O TOKA 1
23 SBnenune camounnaykuuu. D/1C caMOMHIyKIIH 1
24 OHeprust MarHUTHOTO HOJISI KATYIIKU C TOKOM. DJIEKTPOMarHUTHOE 110J1e 1
25 Pemenue 3amau 1
26 O06001eHre 1 cucTeMaTru3alys 3HaHUH 10 TeMe "DIeKTPoIMHaMHUKa" 1
27 KonTponbHas padota no teme "naexkTpoauHamMuka' 1
28 Konebarenpnas cuctema. CBoOoaHBIE KosieOanus. ["TapMoHHYecKue KoaeOaHus 1
29 Kunemarnyeckoe v JUHAMUYECKOE OMICaHUE KOJIeOaTeIbHBIX TBMKCHUI 1
30 DOHepreTryeckoe onucanue. BoIBoJI IMHAMHUECKOr0 OMMCAHUS TApMOHUYECKUX KOJIeOaHU U3 ux 1
HHEPreTUYECKOro U KNHEMAaTHYECKOI0 OIUCAHUS
31 Awmrurtyna u ¢asa konebaHui 1
39 Ilepuon u yacrora konebanuit. [leproa ManbIx cBOOOIHBIX KOIeOaHUH MaTEMaTHUECKOTO 1
MasiTHHKA. [leprnor cBOOOIHBIX KOIeOaHUH TPYKUHHOTO MasTHUKA
33 3aryxatomue konedanus. BeinyxeHHble konebanus. Pezonanc 1
34 ABTOKOJIE0aHUS 1
35 Pemenue 3amau 1
36 VYpok-koHpepeHuus "Mexanndyeckue kojiedaHusi B My3bIKaJIbHbIX HHCTpYMEHTax" 1
37 O06o0uieHne 1 cucTeMaTu3anys 3HaHui no reme "MexaHuueckue koiaeOaHus" 1
38 OnexkrpoMarHuTHbIe Konebanus. KonebareabHbIi KOHTYD 1
39 ®opmyna Tomcona. CBsI3b aMITUTY bl 3apsiia KOHIEHCATOPA C aMIUIUTY 10 CHIIBI TOKA B 1
Kosie0aTeIbHOM KOHTYpe
40 3aKOH COXpaHEeHHUs PHEPTUH B UJICATbHOM KOJIeOaTeIbHOM KOHTYpe
41 3aryxarolue JIeKTPOMarHuTHbIe KosieOaHusl. BeIHYX/1eHHbIE 2JIEKTPOMAarHuTHbIE KoeOaHus
42 Ilepemennsblii Tok. Pe3ucTop u KOHAEHCATOP B LIENH NIEPEMEHHOTO TOKA




43

Karymka HHIYKTUBHOCTH B LIENIH IIEPEMEHHOIO TOKa

44 3akon OMa Jy1s SJIEKTPUUYECKOM 1IEMU MEPEMEHHOI0 TOKa

45 MoImHOCTh MEPEMEHHOTO TOKa. AMIUTUTYAHOE U ICHCTBYIOIIECE 3HAUCHUE CHITBI TOKA U 1
HaIpsDKEHUS

46 Pe3onanc B 3neKTpUYeCKOi 1enu

47 Pemenue 3amau

48 Wneansubnif Tpancdopmatop. [Ipon3BoacTBo, nepenaya u moTpedieHue JEKTPUICCKONR SHEPTHH

49 DKOJOTHYECKHE PUCKU TPU MTPOU3BOJICTBE IIEKTPoIHEpruu. KyabTypa ucnonb3oBaHus 1
AJICKTPOIHEPTUH B TIOBCEAHEBHOM KM3HU

50 Pemenue 3amgau 1

51 Pewenue 3amau 1

52 O06o0muieHne 1 cucTeMaTU3aIys 3HaHUH 110 TeMe "DJIeKTPOMarHuTHBIEe KosieOanus" 1

53 MexaHndecKre BOJIHBI. XapaKTePUCTUKA MEXaHUYECKUX BOJTH 1

54 CpoiicTBa MEXaHHMYECKHUX BOJIH 1

55 3ByK. XapaKTepUCTUKH 3ByKa 1

56 Nudpa3Byk u ynpTpazByk. [llyMoBoe 3arpsi3HeHUE OKpYKaroIIeh cpeibl 1

57 Pemenue 3agau 1

58 DNeKTPOMarHuTHHIE BOJHBIL. M3ydeHne 31eKTpOMarHuTHBIX BOJIH 1

59 DHeprus MEKTPOMArHUTHBIX BOJH. CBOIMCTBA 3JICKTPOMArHAUTHBIX BOJIH 1

60 [Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY 1

61 [TpuHIHITBI paTUOCBsI3U U TeICBUACHUS. Pagronokamus. DIeKTpOMarHuTHOE 3arpsi3HEHUE 1
OKpY>KaroIleu cpeibl

62 KonTponpHas pabota o Teme "Konebanust 1 BOTHBI" 1

63 CaerT. 3aKOH MPSIMOJMHEHHOTO PACIIPOCTPAHEHHUSI CBETA 1

64 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA MTPSMOJMHEHHOTO PACcIIPOCTPAHCHHSI CBETa 1

65 Otpaxenue cera. [lnockoe 3epkano. Chepuueckoe 3epKaio 1




[Tpenomienue cBera. AGCOTIOTHBIN U OTHOCUTENBLHBIN TIOKa3aTeNb mpeiaomiieHus. [lonnoe

06 BHyTpeHHee oTpakeHue. [IpeenbHblil yroi moaHoro BHYTPEHHEr0 OTPaKeHUS 1
67 Pemienue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPAXCHHUS U TIPEIOMIICHHS CBETa 1
68 Xon ny4eit B mpusme. Jucnepeus ceera. CiioxHBIN cocTaB Oeoro ceeta. L{ser 1
69 JIun3zel. OKyCHOE PACCTOSIHUE U ONITUYECKAs CHJIA JIMH3BI 1
70 [TocTpoenue n3o0pakeHU# B TMH3aX U KX CHCTEMax. Y BEJTUUCHUE JIMH3BI 1
71 Pemrenue 3a1au Ha mocTpoeHUE N300PAKEHHM, TOTYYAEMBIX C TOMOIIIBIO JIMH3 1
72 I'ma3 kak ontuyeckas cucreMa 1
73 Pewmrenne 3amau. IIpenensl npuMEHMMOCTH T€OMETPUYECKON ONITUKH 1
74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS 1
75 Hucnepcus cera 1
76 Nutepdepennus ceera 1
77 KorepenTHbie HCTOYHUKHU. Y CIOBHS HAOJIIOICHHUSI MAKCUMYMOB 1 MUHUMYMOB 1
78 Pewenue 3amau 1
79 [TpumeHeHne uHTEpHEepeHIUN 1
80 Judpakmus ceeTa 1
81 JudpakimonHas peméTka. Y cioBre HabM0AeHNs TTIaBHBIX MAaKCUMYMOB 1
82 Pemenue 3amaq 1
83 ITonepeuHocTs cBeTOBBIX BOJH. [lonsgpusanus cBeta 1
84 Pemenue 3amaq 1
85 CBeToBBIE SABIICHUS B IPUPOJIE 1
86 O06o0muieHne 1 cucTeMaTu3anys 3Hanui mo reme "OnTuka” 1
87 KonTtponbHas pabora o Teme «ONTHKa» 1
88 ['paHHIIBI TPIMEHUMOCTH KIIACCHYECKOW MEXaHUKH. 3aKOHBI AIEKTPOAMHAMUKHI M IPHHIIATI 1
OTHOCHTEIIEHOCTH
89 [TocTynaTsl crienuaTbHONW TEOPHHA OTHOCUTEIILHOCTH 1




[IpocTpancTBeHHO-BpeMeHHO# nHTepBal. [IpeobpazoBanus JlopeHma. Y cioBre NpUINHHOCTH.

%0 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIeHHE BPEMEHH U COKPAILEHUE JITTHHBI 1
91 DOHeprus U UMIYJIbC PENSITUBUCTCKON YaCTULIbI 1
92 CBs13b Macchl € 3HEPTUEN U UMITYJIHCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPTUS MOKOS 1
93 PaBHOBECHOE TETIIOBOE M3ITyueHHE 1
94 3akoH cMelenus Bunaa 1
95 I'umote3a M. [1nanka o kBanTax. @OTOHBI 1
96 DHeprus U UMMIyibC GpoToHa 1
97 doroaddexr. OnbiTer A. I'. CronmeroBa. 3akons! poTodrddekra 1
98 VYpasaenue Ditamreitna 1ist poroaddexra. "KpacHas rpanuna” poroaddexra 1
99 Jasnenue ceera. Onbitel I1. H. JIeOenena 1
100 BoJIHOBEIE CBOWCTBA YaCTHIL 1
101 Bonusr ne bpoitns. [Inuna BosHb e Bpoiiss u pa3Mepsl 00J1acT TOKAIU3alUK JIBHKYIISHCS 1
YaCTHUIIbI
102 KopnyckynspHo-BOTHOBOM Ayain3m 1
103 Judpaxius 37eKTPOHOB HAa KpUcTaiax 1
104 Crnenunduka usmepenuit B Mukpomupe. CooTHOIIEHUST HeonpenenénnocTeit [ elizendepra 1
105 Pemenue rpaduyeckux 3anau 1
106 Pemenue pacuéTHbIX 33124 1
107 KontponsHas padora o temam: "OcHoBbl CTO", "KopnyckynspHO-BOIHOBOM gyanu3m” 1
108 OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs atoma. [imanetapuast mojens atoma Pesepdopna 1
109 ITocrynartel bopa 1
110 Bunpt cnektpoB. CriekTp ypOBHEH SHEPTHUH aTOMa BOJI0poa 1
111 CrioHTaHHOE U BBIHYKJEHHOE U3IyYEHHE CBETA 1
112 Jlazep 1
113 Hyxnonnas mozaens sinpa [ elizenOepra-MBanenko. 3apsig 1 MacCOBOE YHCIIO siapa. M30Torbl. 1




PannoakTUBHOCTD

3aKoH paJiM0aKTUBHOTO pacnaaa. CBONHCTBAa HMOHU3UPYIOIIETO U3JlydeHus. Biausaue

114 PalMOAaKTUBHOCTHU Ha KUBBIC OPraHU3MBbI. J{03uMeTpHs 1
DHeprus cBA3M HYKJIOHOB B sifipe. Snepuble cuibl. JledekT maccrl siapa. SaepHbie peakiuu.

115 SAnepusie peakTopsl. [Ipo6iemMbl yIpaBisieMoro TepMOsIEPHOTO CHHTE3a. DKOJIOTHISCKHE 1
ACTEKThl Pa3BUTHUS SACPHON SHEPreTUKU
MeTobpl perucTpalnyy U UCCIEA0BAHUS 3IEMEHTApHBIX YacTul]. DyH1aMEeHTaJIbHbIE

116 B3auMoIeCcTBUsI. bapnoHnbl, Me30HbI U JenToHbl. [IpeacraBnenne o CTaHIapTHOW MOJIEIH. 1
KBapk-riooHHas Mojieb aipOHOB

117 ®dusuka 3a npenenamu CrannaptHod mojenu. TémHast Matepust U TEMHas 3Heprus. EquHcTBO 1
(bu3HYECKOi KapTUHBI MHpa

118 Drtanbl pa3BUTHS ACTPOHOMHHU. 3HAYEHUE aCTPOHOMUU 1

119 [TpruMeHNMOCTH 3aKOHOB (PU3HUKH I OOBSICHEHUS IPUPOIBI KOCMHUECKUX 00BEKTOB. MeTO 1Bl 1
ACTPOHOMHUYECKUX UCCIEAOBAHMI

120 CoBpeMeHHBIE ONITUYECKHE TEJIECKOIIBI, PaIHOTEIECKOIbI, BHEATMOC(HEpHAs aCTPOHOMUS 1

121 Bun 3Bé3qH0r0 HebGa. Co3Besnus, spkue 3BE3/bl, MJIAHEThI, UX BUAMMOE IBHKEHUE 1

122 Conneunas cucrema. Conniie. ConHeuHasi akTUBHOCTbh. Mctounuk sHeprun CoJiHIla U 3BE3]1 1

123 3BE3/1b1, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpamMma "crieKTpanbHbIi KJlacC — CBETUMOCTB" 1

124 3Be3bI II1aBHOM IT0CIIEA0BATEILHOCTH 1

125 BuytpeHHee cTpoenue 38€31. COBpEMEHHBIE ITPEACTABICHHS O IPOUCXO0XKIEHUN U DBOIIOLUU 1
ConHua n 3B€3/1. DTaIlbl )KU3HU 3BE3]

126 Mneunsiii [1yte — Hama I'anaktuka. Tunsl ranaktuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK 1

197 Bcenennas. Pacimpenne Beenennoit. 3akon Xa66usa. Teopust bosibmioro B3peiBa. PenukroBoe 1
U3ITy4yeHue

128 MacmtaGHast ctpykTypa Beenennoil. Meraranaktuka

129 Hepewménnrie mpo6iieMbl aCTPOHOMUUT

130 dusnueckuil npakTUKyM 1o Teme "VccrnenoBaniue MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB" WM




"HccnenoBanue cBoicTB peppomarneTrkos" i "MccnenoBanue 1eicTBUS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

®duznyeckuil npakTukyM no teme "M3mepenue cunpl Amiepa" win "M3yueHne 3aBUCHMOCTH

131 cwiibl AMriepa ot cuiibl Toka" uin "OnpeneneHne MarHuTHOW MHAYKIIMY HA OCHOBE U3MEPEHNUS
cwiibl Ammnepa”

132 ®dusnyeckuil mpakTukyM 1o teme "MccienoBanue aBiaeHUS JIEKTPOMArHUTHOM MHIYKIIUU'" WK
"OnpeneseHne MHAYKIIMM BUXPEBOTO MarHUTHOTO MoJist"

133 dusnueckuil mpakTUkyM 1o Teme "Mccnenoanue sBiaeHus caMmouHaykiuu'" win "Coopka
MOJIETIH 3JIEKTPOMarHuTHOTO TeHeparopa’

134 dusndeckuii mpakTukyM 1o teme "M3MmepeHue nmepuoia CBOOOIHBIX KOIeOaHUH HUTSIHOTO U
MPYXUHHOTO MasiTHUKOB"

135 Ouznyeckuii mpaktukym 1o teme "IIpeodpa3oBanue YHEPTUH B PY>KUHHOM MasTHUKE"
duznyeckuil npakTukyM 1o teme "MccnenoBaHue nepeMeHHOro TOKa 4epe3 MOCeA0BaTENbHO

136 coeMHEHHBIE KOHJIEHCATOP, KaTymKy U pe3ucrop” wim "HccnenoBanue padoTsl HCTOUHUKOB
CBETa B LIENIH IEPEMEHHOI0 TOKa"

137 duznyeckuil npakTukyM 1o teme "M3ydyenue napameTpoB 3ByKOBOW BOJIHBI"

138 dusndeckuil NpakTuKyM 1o teme "M3mepenune nokasaTels IpeaoOMICHUs CTEKIA" Win
"TTomyuenne n300pa>keHHs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3bI"
dusnueckuil mpakTUKyM 1o Teme "MccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUSL OT

139 BellecTBa (Ha MpUMepe KUIKUX JuH3)" nin "M3mepenne poKyCHOro pacCTOSIHUS pacCeMBAIOIIMX
uH3"

140 duznyeckuil npaktukyM o teme "Habmonenue nudpakunn, nHTEpHEpeHINH U TOISIpU3aLUT
ceera"

141 dusndeckuil NpakTUKyM 1o teme "OnpeneneHue NMITyJIbCa U SHEPTUN PENATUBUCTCKUX YACTHIL
(o ¢oTorpadusiM TPEKOB 3apsHKEHHBIX YAaCTUIl B MATHUTHOM I10J1e)"

142 Ouznyeckuil npakTukyM o teme "M3mepenue nocrosiHaoi [lnanka Ha OcCHOBE UCCIIEIOBAHUS
dotorddexra" nnu "MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAMO] OT HaNpsKeHus "

143 dusnyeckuil mpakTUKyM 1o Teme "MccnenoBanue ciekTpa pa3pekeHHOro aTOMapHOTO BOAOPOIa




U U3MepeHue noctostnuoi Punbepra"

dusnueckuil mpakTUKyM 1o Teme "MccaenoBanue panoakTUBHOTO GOHA C UCIIOJIb30BAaHHEM

144 1
nozumertpa unn "M3ydeHne moriaomeHus 6erTa-4acTull alfoMuHeM"
dusnueckuil mpakTUKyM 1o Teme "Habmronenus 38E€31HOr0 Heba HEBOOPYKEHHBIM TJ1a30M C
145 HCIIO0JIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN TSI ONIPEACIICHHSI TIOJIOKEHHSI HEOSCHBIX 1
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC cO3Be3/iuss CEeBEpHOTO MOJYIIApUs U IPKHE 3BE3IbI"
nnu "HaGmonenus B Teneckorn JIyHbI, TUIaHET, TYMaHHOCTEH M 3BE3HBIX CKOTUICHUI"
146 O06001enre u cucTeMaTu3anus 3HaHui. Pob GU3HKK U aCTPOHOMHUHU B SKOHOMHUYECKOM, 1
TEXHOJIOTHYECKOM, COIMATBbHOMN M 3THYECKOHN chepax NeaTeIbHOCTH YesIOBeKa
147 O06o0mienne u cucTemMaTu3amys 3HaHui. Posb 1 MecTo (M3KUKK U aCTPOHOMHUU B COBPEMEHHOU 1
Hay4YHOU KapTHHE MHPA
O06o0menue u cucTeMaTu3anus 3HaHui. Posbs ¢pusndeckoil Teopun B GOpMHUPOBAHUU
148 MpeJICTaBICHUH 0 (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpPaA B 00LIEM pSAIY 1
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX MPEJICTABICHUHN O IPUPOJIC
149 O000111eH1E U cUcTeMaTH3alusg 3Hanuii no reme "Kunemaruka" 1
150 O0006111eH1E U cHUcTeMaTH3alus 3Hanui no teme "Kunemaruka" 1
151 O06o00meHre U cucTeMaTH3alus 3HaHui 1o Teme " Jlunamuka" 1
152 O60061eHne u cucreMaTu3anus 3HaHui o teme "Craruka TBepaoro rena” 1
153 O060061IeHre U crucTeMaTu3alvs 3HaHU| 1o TeMe "3aKOHbBI COXpaHEHHUs B MeXaHHUKe" 1
154 O060061eHne U cucreMaTu3anus 3HaHui 1o Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON TeOpHH" 1
155 O60061eHre u cucreMaTtusanus 3HaHui o teme "TepmoanHamuka. TennoBsie MaIuHb" 1
156 O06001eHre U crucTeMaTu3alus 3HaHui 1o TeMe "ArperaTHble cCOCTOsIHUS BellecTBa. da3oBbie 1
nepexoasl"
157 O06001enre u cucTeMaTU3aIMs 3HaHUN 110 Teme "DIIeKTprdecKkoe mose" 1
158 O06o0061menre u cucreMaTu3anus 3HaHui 1o Teme "[1ocTOSHHBIN AMeKTpUuYecKuil ToK" 1
159 O60061eHre U cucTeMaTu3anus 3HaHui o Teme "Toku B pa3nuyHbIX cpeaax” 1
160 O00011IeH1E U cUCTEMATH3aIMs 3HaHU 10 TeMe "MarautHoe moJie" 1




161 O06001eHre ¥ cucTeMaTU3alus 3HaHUH 110 TeMe "DJIeKTPOMarHuTHAs HHYKIus" 1
162 0O000111eHre U cUCcTEMaTU3ALM 3HAHUI 10 TeMe "MexaHndeckue Kojieoanus" 1
163 O06o0011eHre U cucTeMaTu3alus 3HaHUH 110 TeMe "DIeKTPOMarHUTHbIE KosieOanus" 1
164 O06o006mueHne U cucTeMaTu3ays 3HaHui 1o TeMe "MeXaHH4ecKue U AJIeKTPOMarHuTHBIE BOJTHBI" 1
165 O0001enne u cucreMaTu3anus 3Haguii o reme "Omnruka' 1
166 O6o6menne u cuctemaruzanus 3Hanui mo reme "Ocuosel CTO" 1
167 O06o0menre U cucTeMaTr3als 3HaHui 1mo Teme "KopmyckynspHO-BOJIHOBOH Ayanu3m" 1
168 O06o06menne U cuctemMatu3anus 3HaHui o Teme "du3uka aroma” 1
169 O0o0mIeHHe ¥ cucTeMaTU3aIus 3HaHu# 110 TeMe "DHU3uKa aTOMHOTO sI/Ipa U 3JIEMEHTapHBIX 1
gacTuir"
170 O06o00menne 1 cucTeMaTu3alys 3HaHuH 110 TeMe "DJIeMeHThI acTpodu3uKu” 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA

1.®u3uka 10 kiracc: yueOHHK 1715t 0011Ie00pa30BaTeIbHBIX OpraHu3aluii: 0a30BbIA U
yrnyonenssiii yposau /I'.SI.Mskumes, b.b. Byxosues, H.H. Corckuii mox penakmueii H.A.
[TapdenTreBoit. -8-e u3a.-M. :Ilpocsemenue, 2021.-432c.

2. ®usuka 11 kiacc: yaeOHHK 17151 001Ie00pa30BaTebHBIX OpraHu3auii: 6a30BbIN 1
yrinyonenssiii yposau /I'.S1.Mskuies, b.b. Byxosues, B.M. Uapyrun nox penakueit H.A.

[TapdentpeBoii. -10-e uzn.-M. :IlpocBemenue, 2022.-432c¢.:(4)n.mu.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
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