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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo gu3uke Ha ypoBHE CpeaHEro o0Iiero oopasoBaHus pazpadoTaHa Ha
OCHOBE MOJIOXKEHUI U TpeOOBaHMI K pe3yjIbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM
nporpammsl, npeactaBieHHbx B @I'OC COO, a takxke ¢ yuétoM (enepanbHoil paboueit
nporpammbl Bocniutanus U Konuenuuu npenogaBanus ydeObHoro npeaMera «Duszuka» B
oOpazoBarenbHbIX opraHuzanusx Poccuiickoit ®exnepanuu, peanu3yomUX OCHOBHBIE
oOpazoBareNbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢usuke onpenensieT o0s3aTENbHOE MPEAMETHOE COJEpIKaHUE,
YCTAHABIIMBAET PEKOMEHAYEMYIO TOCIEI0BATENbHOCTh HU3YYEHHUS TEM U Pa3leioB
y4eOHOro MpeAMeTa ¢ YYETOM MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTHKU
y4eOHOTO TIPOIecca, BO3PACTHBIX 0COOEHHOCTEH oOydaromuxcs. [Iporpamma mo dusmke
na€T MpeAcTaBlIeHUE O ENSIX, COJACPKaHUM, 00IIel cTpaTeruu 0Oy4eHHsI, BOCIUTAHUS U
pa3BUTHsL OOYYAlOIIMXCS CpPEeACTBaMH y4eOHOro mpeamera «@Dusuka» Ha yriayOIEHHOM
YpPOBHE.

N3yuenue kypca ¢u3uKd yriyOJEHHOTO YpPOBHS IO3BOJIAET PEaln30BaTh 3aJayvu
MpO(ECCHOHAIBHON OpUEHTAllMU, HANpaBICHO HAa CO3/JAHHME YCIOBHHA ISl MPOSBICHUS
CBOMX MHTEJUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEM KaKAbIM OOydaromumcs,
KOTOpblE€ ~ HEOOXOAMMBI Ul  TPOAOJDKEHUs  oOpa3oBaHHMsS B OpraHU3alUsaX
po¢heCcCUOHATLHOTO 00pa30BaHUs MO Pa3IUYHBIM (PU3UKO-TEXHUUECKUM U MH)KEHEPHBIM
CHELUATBHOCTSM.

B nporpamme no ¢usnke onpeaenstoTcs miaHUpyeMble pe3ybTaThl OCBOCHUSI Kypca
(u3MKK Ha YpPOBHE CpenHero oOmiero o0pa3oBaHUS: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaAMeTHbIe (Ha yrayOnéHHOM ypoBHeE). HayuyHO-METOI0NOrM4ecKol OCHOBOWM i
pa3paboTKu TpeOOBAaHUN K JTMYHOCTHBIM, METANIPEIMETHBIM U IPEIMETHBIM pe3yJibTaTam
oOy4Jaronuxcsi, OCBOMBIIMX MpPOrpaMMy MO (U3MKE HAa YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHUs HA yIIIyOJIEHHOM YpOBHE, SIBIISIETCA CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IJIaHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (PU3UKHU Ha YIIIyOJIEHHOM YPOBHE, B TOM
YyCIie MPEAMETHBIE PE3YNbTAThI IO TOAaM O0yUEHHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» mo rogam o0y4yeHusl.

[IporpamMma 1o ¢u3nMke UMEET MPUMEPHBIA XapaKTep U MOKET ObITh UCIOJb30BaHA
YUUTEISIMH (PU3UKHU JJIs1 COCTABIICHUS] CBOMX pabOUYUX MPOTPAMM.

[IporpaMmma 1o ¢u3uke HE CKOBBIBA€T TBOPYECKYIO HWHUIMATHBY YyUYUTENEH U
PEIOCTABISAET BO3MOXKHOCTH [UISl PEAM3alUU Pa3IMYHbIX METOAMYECKUX IMOJIXOJI0B K
OpenojaBaHui0 (UMK Ha YIIIyOJIEHHOM YypOBHE TIpU  YCJIOBUM  COXpaHEHHS
00s3aTeNbHON YaCTH COJEPKAHMS Kypca.

du3nka Kak Hayka o Haubojee OOIIMX 3aKOHAaX MPUPOJbI, BHICTYMAs B KAaYECTBE
y4eOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HaHHMA 00
okpyxatoieM mupe. [IIkoapHbI Kypc GU3HKH — CUCTEMOOOPa3yIOIINiA 1J11 €CTECTBEHHO-
HAy4YHBIX Y4YE€OHBIX MPEJAMETOB, IOCKOJIbKY (HU3MYECKHE 3aKOHBI JIeKaT B OCHOBE
IPOLIECCOB M SBJICHUM, M3y4aeMbIX XUMHUEW, Ouosorued, Qusnyeckod reorpadueil u
actpoHomuei. lcmonp3oBaHWE W aKTUBHOE TNPUMEHEHHE (PU3WYECKUX 3HAHUU
OTIpENENIIIO XapakTep W OypHOE pa3BUTHE PAa3HOOOPa3HBIX TEXHOJOTUH B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOEHHA KOCMOCA, IIOJYYEHUS HOBBIX MAaTEpPHAIOB C
3aJlaHHBIMU CBOMCTBaMU. M3ydenune Qu3nku BHOCHT OCHOBHOW BKJIaJa B (hOpPMHpPOBaHUE



€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromerocs, B (HOpPMHUPOBAHHE YMEHHI
MPUMEHSTh HayUHbI METO/I MO3HAHUS NP BHIMOTHEHUN UMHU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca ¢u3MKM Ha YpOBHE CpPEJHEro OOIIEro 0Opa30BaHUS IMOJOXKEH PsiT
uzeil, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBISIETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3AesioB (U3HMKH, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DH3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM ¢ HEeW Marepuan Kypca Gpu3uku o0beAMHEH
BOKpYT (pusnueckux teopuii. Beayumm B Kypce siBisieTcs: popMupoBaHue peICTaBIeHUN
O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanmuszanuss MPEANONaracT HCHOJIb30BaHUE
TYMaHUTApHOTO MOTEHIHANa (PU3NIECKON HAYKH, OCMBICIICHHUE CBSI3U PA3BUTHUS (PU3UKHU C
pa3BUTHEM OOLIECTBA, a TAaKXKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU H
AKOJOTUYECKUMH MPOOJIEMAMHU.

Hoea npuknaounon nanpasenennocmu. Kypc ¢usukn yriyOon€éHHOTO ypOBHS
OpeanojiaraeéT 3HAKOMCTBO C LIMPOKUM KPYIOM TEXHHYECKHMX M TEXHOJIOTMYECKUX
IOPUIIOKEHUN W3YYEHHBIX TEOpUil M 3akoHOB. llpu 3TOM paccmarpuBaroTCs Ha ypOBHE
OOLIMX MPEICTaBICHUNA U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peanuszyeTcsi MOCPEICTBOM BBEICHHS 3JIEMEHTOB COACPKAHUSA,
HOCBSIILEHHBIX HKOJIOTMYECKUM IMpOoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTUEM TEXHUKH U TEXHOJOTUH, a Takke OOCYXIEHHS NpoOJieM palruOHAIBHOTO
MPUPOJONOIB30BAHMS M IKOJIOTUYECKON O€30I1aCHOCTH.

OcBoeHMe cojepKaHusl TporpaMMbl 1O (PU3UKE JOJKHO OBITh MOCTPOCHO Ha
MPUHIUIAX CHUCTEMHO-AESATENbHOCTHOrO mnoaxona. Jma ¢u3umku peanuzanmusi 3THX
MPUHIUIIOB 0a3upyercss Ha MCHOJb30BAHUM CaMOCTOSTEIBHOTO JKCIIEPUMEHTa Kak
MOCTOSIHHO JAeHCTBYIOMIETro (hakTopa yuyeOHoro mporiecca. st yriryOaEéHHOTO YpOBHS —
3TO CHUCTEMA CaMOCTOSITENIBHOTO  YYEHHUYECKOTO JKCHEPUMEHTA, BKIIOYAIOLIETO
(pOoHTaNbHbIE YYEHUYECKUE OMbBITHI MPU HM3yYEHWH HOBOTO MaTepuala, J1abopaTOpHbIE
paboTel U paboThl mpakTUKyma. [Ipm 5TOM BO3MOXKHBI JiBa CIOco0a peaau3aluu
¢uznyeckoro npakTukyma. B nmepBoM cityuae npakTukyM mpoBoAuTcs JInOo B KoHLE 10 u
11 kmaccoB, 1ubO MOCi€ MEPBOrO W BTOPOIrO MOJYTOAMM B KaKIOM M3 3THX KJIacCOB.
Brtopoii cnioco6 — 310 uHTErpanus paboT MpakTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT,
KOTOpBIE MPOBOAATCA B Ipolecce u3ydyeHus pasnena (temsl). [Ipu atom mox pabotamu
OPAKTUKyMa MOHHMMAETCSl CAMOCTOSITENBHOE HCCIIEI0BAaHUE, KOTOPOE MPOBOJIUTCS I10
PYKOBOJICTBY CBEPHYTOr0, 0000HIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIUH.

B mporpamme mo ¢usuke cucTeMa YYEHHYECKOIO SKCIEPHUMEHTA, J1abopaTOpPHBIX
paboT M MpakTUKyMa MpeACTaBiIeHa eIMHbIM IepeuHeM. BpiOOp TeMaTuKu JUist 3TUX BUJOB
YUYEHHUYECKUX MPaKTUYECKUX pa0OT OCYIIECTBISIETCS YYaCTHUKaMH OOpa30BaTEbHOIO
npolecca UCXosi 3 0COOCHHOCTEH MOYPOUHOTO MJIAHUPOBAHMS U OCHAIICHUS KaOuHeTa
¢usuku. IIpu s3ToM obecrieunBaeTcst OBJaJeHUE OOYYAIOMIMMUCS YMEHUSIMU MPOBOJIUTH
npsiMble U KOCBEHHbIE M3MEPEHHUsI, UCCIAEAOBAHMS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH U
ITIOCTAHOBKY OIIBITOB IO IMTPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUe yaensieTcs pelieHnIo pacu€THBIX U KauyecTBEHHBIX 3anad. [Ipu
ATOM JUIsl pacYETHBIX 3a7au MPUOPUTETOM SIBISIOTCS 3a/laydl C SIBHO 3aJ]aHHOW M HESBHO
3a]aHHOW (PU3MUECKON MOJIENbl0, MO3BOJSIOUINE NPUMEHSATh H3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszzesia Kypca, TaKk U MHTETpUpysl MPUMEHEHUE 3HaHUM
W3 pa3HbIX pas3aenoB. JIisi KayeCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha



OoOBsICHEHHE/TIPE/ICKa3aHue TMPOTEKAaHUs (PU3MYECKUX SIBICHMA UM  MPOLECCOB B
OKpY>Karolllel ®u3Hu, Tpedyromue Bbi0opa (GU3NuecKOi MOJEIH ISl CUTYallH MPAKTUKO-
OpUEHTHPOBAHHOTO XapakTepa.

B cootBerctBun ¢ tpeboBanusiMu OPI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOTO TMpolecca Kypc (PU3MKU YriIyOJIEHHOTO YPOBHSI Ha YpOBHE
cpenHero obmiero o0pa3oBaHusl IOJKEH U3Y4YaThCs B YCIOBUSX MPEIMETHOTO kKabuHera. B
kabuHeTe GU3MKH JOJDKHO OBITh HeoOXoamMmoe J1abopaTopHOE OOOpyAOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MporpaMMe Mo GU3NKe YYEHUYECKHX ONBITOB, J1a00OPaTOPHBIX
paboT u paboT NpaKTUKyMa, a TAKKE IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JlemoHCcTpanoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBHHM C MPHUHIIMIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH W OOECHeurMBaeT TIOCTAHOBKY NIEPEYUCICHHBIX B
nporpaMMe 1o (hU3MKe KIFUYEBBIX TEMOHCTPAIUH JIJIs HCCIIEAOBAHUS N3YYaeMbIX SBICHUN
U TPOIECCOB, SMIUPUYECKUX M (PYyHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHHYECKUX
IIPUMEHEHU .

JIaGopatopHoe 000py10BaHUE IJIS1 YUEHUYECKUX MPAKTUYECKUX paboT hopMupyercs
B BHUJIE TEMATUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacdyére OJHOTO KOMIUIEKTa Ha
AByX oOyuaromuxcs. Temarnueckne KOMIUIEKTHI JIAOOPaTOPHOro 000pyA0BaHUs JOKHBI
OBITh MOCTPOEHBI HA KOMIIJIEKCHOM MCIOJIb30BaHUU AHAJIOTOBBIX U IIU(PPOBBIX IPUOOPOB,
a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUE LU(PPOBBIX JIaOOpaTOPHil.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

(opMupOBaHHE HMHTEpPECa M CTPEMIIEHUS OO0Yy4aloUMxcs K HAy4HOMY H3YYEHHIO
MPHUPOJIbI, PA3BUTHE UX WHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEICTAaBICHUM O HAydYHOM METOJe TNO3HaHus © (OPMUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHHSIM;

dopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTara HW3Y4YCHHsS OCHOB
CTpOCHHS MaTepuu U (QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

(dopMupoBaHre yMEeHUN OOBSICHATH SIBJICHUSI C UCMOJIb30BaHNEM (DU3UUECKUX 3HAHUMA
Y HAYYHBIX JI0KA3aTEIbCTB;

(opMupoBaHKE IPEICTaBICHUNA O posIn (PU3UKHU TSl Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE TMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymieit mnpodeccrnoHaIbHON
JESITeIbHOCTH, CBA3AHHBIX C (DM3MKOW, MOJArOTOBKA K JajlbHEWIIeMy OOYy4EHHIO B 3TOM
HampaBJICHUHU.

JlocTukeHne 3Tux 1enei odecrneunBaeTcs pelieHneM CIeAyoUUX 3a/1a4 B Mpolecce
M3y4deHHs Kypca (PU3UKU Ha YPOBHE CPEIHEro O0IIero o0pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAS MEXaHHKY, MOJEKYIAPHYIO (DU3HUKY, DJIEKTPOJUHAMHUKY, KBAaHTOBYIO
(GU3HKY U PJIEMEHTHI aCTPOPUBHKHY;

dopMupoBaHNE YMEHHA TNPUMEHATh TEOPETHUECKUE 3HAHUA [JIS1 OOBSICHEHHS
¢uznyeckux SBIEHUN B TPUPOAEC W I TPUHATHAS TPAKTHUECKUX PpEIICHWA B
IMOBCEJHECBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIIEHUs PA3JIMYHBIX 3a/lad C SBHO 3aJaHHON (U3HUECKOU
MOJIETIbIO, 3aja4, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHue (PU3MYECKON MOenH,
a/IeKBaTHOW yCIIOBUSIM 33aJau, B TOM YHCJIE 33/1a4 MHKEHEPHOIO XapaKkTepa;

MOHMMAaHHUE (PU3MYECKUX OCHOB U MPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;



OBJIAJICHUE METOJAMHU CAMOCTOSITEIBHOTO TNIAHUPOBAHUS U MPOBEACHUS (DU3NISCKUX
AKCIIEPUMEHTOB, aHAW3a U WHTEPHpeTauu WHPOPMAIINH, ONPEACIICHUS JOCTOBEPHOCTH
MOJIYYEHHOTO Pe3yibTaTa;

CO3JJaHME YCJIOBMM JUIsi pa3BUTHS YMEHUHW MPOEKTHO-UCCIIEA0BATENIbCKOM,
TBOPUYECKOM JIEATEILHOCTH;

pa3BuTHE HHTEpeca K cdepaMm mnpodeccuoHaNbHOU NEeATeTbHOCTH, CBS3aHHOW C
(bU3UKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yriyOn€HHBIA ypOBEHb H3YUYEHUS
yueOHoro npenmera «®dusuka)» Ha ypoBHE CpelHEro 001iero oOpa3oBaHUsl BbIOMpPAETCS
OoOy4aromuMucs, TUIAHUPYIOMIMMH TPOJOJDKEHHE O00pa3oBaHUS MO CHEIHATBbHOCTIM
(U3UKO-TEXHUIECKOTO PO,

Ha wu3yuenue ¢usuku (yriayOn€HHBIM ypOBEHb) Ha YpPOBHE CpPEAHETO OOIIero
obOpazoBanus orBoautcs 340 yacoB: B 10 kiacce — 170 gyacoB (5 4yacoB B Henento), B 11
kiacce — 170 JacoB (5 4acoB B HEJICIIO).

[Ipenraraemserii B mporpamme 1o (pusnke mepedeHn J1a0OpaTOPHBIX M MPAKTUYECKHUX
paboT ABJISIETCS PEKOMEHJIOBAHHBIM, YUUTEIb JIeJaeT BHIOOP MPOBENEHUS JTa0OPATOPHBIX
paboT U OMBITOB C YYETOM UHIUBUAYATBHBIX OCOOEHHOCTEHN 00yUYaromuxcs.

OKCTIEpUMEHT SBISIETCS MCTOYHUKOM 3HAHMNA W KPUTEPHUEM WX HCTHHHOCTH B HayKe.
Konnenims coBpeMeHHOT0 00pa30BaHUs MOAPA3yMEBAET, YTO B yUeOHOM JKCIIEPUMEHTE
BEAYIIYIO POJIb JOJDKEH 3aHATh CAMOCTOSITENIbHBIM HMCCIEIOBATEIbCKAN YUYCHUYECKUN
sKcriepuMeHT. COBpeMEHHbBIE SKCIIEPUMEHTANIbHBIE UCCIEA0BAaHNUS 10 (QU3HUKE YXKE TPYAHO
OpeICTaBUTh 0€3 HCIOJNIb30BaHMS HE TOJBKO AHAJIOTOBBIX, HO U  LU(POBBIX
U3MEpPUTENBHBIX MpuOopoB. B  ®denepanbHOM rocygapcTBEHHOM 00Opa30BaTEIbHOM
CTaHIapTe€ MpPOINUCAHO, YTO OJHUM M3 YHUBEPCAJIbHBIX Yy4Y€OHBIX JEHCTBUIA,
NpUOOpeTaeMbIX YyYalllUMUCA, JOJDKHO CTaThb YMEHHUE «IIPOBEACHHUS OMNBITOB, MPOCTHIX
SKCIIEPUMEHTAJbHBIX  HCCIENOBAaHUM, TPSIMBIX W KOCBEHHBIX  HM3MEPEHMH  C
WCIIOJIb30BaHUEM aHAJOTOBBIX M HHU(PPOBBIX HU3MEPHUTEIBHBIX MPHOOPOBY». YUeOHBIN
AKCIIEPUMEHT MO (U3HMKE, MPOBOJMMBIA Ha TpPAgUUUMOHHOM oOopyaoBaHuu (0e3
MpUMEHEHUsT HU(PPOBBIX JTAOOPATOPHUIA), HE MOXKET B MOJHON Mepe 00eCleUuTh pelIeHnue
BCEX 00pa30oBaTeNbHBIX 3a7ady B COBpeMeHHON 1mkoje. CIIOKUBIIASCA CHUTYalUs
00ycCIOBJIEHA CYIIIECTBOBAHUEM Psifia TPOOIIeM:

* TpaIWIMOHHOE IIKOJIbHOE O0OpYyJOBaHME W3-32 OrPAHWYCHHUS TEXHHMUYECKHUX
BO3MOKHOCTEH HE TI03BOJISIET POBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIICOBAHNUS;

* JUIMTENILHOCTh IPOBEACHUs (PU3MUECKUX HCCIEJOBAaHMM HE BCErja corjiacyercs c
JUTATENbHOCTBIO YUEOHBIX 3aHATHI;

* BO3MOXKHOCTh MPOBEACHHUA MHOTMX (DU3MUECKUX HCCIECIOBAaHUM OrpaHUYMBAETCS
TpeOOBAHUSIMU TEXHUKHU OE€30MACHOCTHU U JIP.

[udposas nmabopaTopus KapAWHAIBLHBIM 00pa30M H3MEHSET METOANKY M COJCp>KaHUE
HKCIIEPUMEHTAJIbHOW  JEATEJBHOCTH M  MOMOTaeT pPELIUTh  BBIIICIIEPEUNCIICHHbIC
npo6semsl. [Iupokuii ciekTp muPPOBBIX JATIUKOB MO3BOJISET YUAITUMCS 3HAKOMHUTBCS C
napaMeTpamM (PU3MUECKOTO DSKCTIIEpUMEHTa HE TOJBKO Ha KAa4eCTBEHHOM, HO W Ha
KoM4ecTBEHHOM YypoBHe. C ToMOMIbI0 IU(GPOBOH J1ab0OpaTopuy MOKHO TPOBOIUTH
JUIATENbHBIA DKCIEPUMEHT Jake B OTCYTCTBHHM OKcrmepuMmeHTartopa. [lpum sTom
U3MepsieMble JaHHBIC U PE3YJIbTAThl MX 00paOOTKH OTOOpaKAOTCS HEMOCPEACTBEHHO Ha
9KpaHe KoMmmbioTepa. B mpomecce (QopMUpOBaHUS SKCIEPUMEHTAIBHBIX YMEHUH II0



busuKe ydanuics y4uTcsl MPEACTaBIATh MH(OpMAIio 00 HMCCIENIOBAHWU B YETHIPEX
BHJIAX:

* B BepOAJIbHOM: OMHCHIBAThH IKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIEh IKCIICPHMEHTA,
(¢uKCcHpOBaTh BHUMaHWE Ha U3MEPAEMBIX (DU3MUECKUX BEIMUYUHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIOJIHATH TaOIUIIBI JaHHBIX, JIGKAIIUX B OCHOBE MOCTPOCHUS TpadUKOB
(Tipu 3TOM y y4aluxcs BOSHUKAET MEPBUYHOE MPEACTABICHUE O MacIITabaxX BEITUYHH);

* B Tpad)UIECKOM: CTPOHUTH IpaHKH MO TAOJIUIHBIM JaHHBIM, YTO TIO3BOJISET MIEPEUTH K
BBIIBIDKEHUIO TUIIOTE3 O XapakTepe 3aBUCUMOCTH MEXAY (DU3NYECKHUMH BETMYUHAMHU
(TIpu 3TOM yYUTENh MOKA3BIBAET MPEUMYIIECTBO B BU3yaTM3allMA 3aBUCHMOCTEH MEXIY
BEJIMYMHAMU, HATJISITHOCTh © MHOTOMEPHOCTH );

* B QHAIMTUYECKOM (B BHJIC MAaTEMaTHYECKUX yYPaBHECHHI): TPUBOJUTh MAaTEMATHUIECKOE
OTHCAaHNE B3aMMOCBSI3H (PU3NUECKUX BEIMINH, MAaTEMATHIECKOE 0000IIEHNE TOTYyIECHHBIX
pe3ynbTaToB. DPOPMHUPOBAHWE HCCIIENOBATEIBLCKIX YMEHHH YYaIllUXCs, BBIPAKACTCS B
CIIEYIOIINX TEUCTBUAX:

* OMpeJIeTICHNE MPOOJIEMBI;

* IOCTAHOBKA UCCIEA0BATEIIbCKOM 3a/1a4K;

* IJTAHWPOBAHUE PEUICHUS 3a/1a4U;

* IOCTPOCHHUE MOJIETICH;

* BBIJIBIDKEHUE TUIIOTE3;

* SKCIIEpUMEHTAJIbHAS POBEPKA TUIIOTE3;

* aHAJIM3 JIAaHHBIX SKCIIEPUMEHTOB UM HAOJIIOICHH;

*(OpMyITHPOBAHHUE BHIBOJIOB.



COILEPKXAHUE OBYUYEHUASA

10 KITACC

Pa3znes 1. Hay4uHblii MeTO MO3HAHNSI IPUPOBI.

Oduzuka — (QyHIaMeHTanbHas Hayka o npupoje. Hayunswlii MeToj mno3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCHepuMEHT ¥ TeOopusi B Ipollecce TMOo3HaHus mpupoasl. HabmiogeHnue wu
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHusT (PU3MUECKUX BEJIWYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemuocTu u3mMepeHuit GU3NIECKUX BETUIHNH (aOCOMIOTHASI K OTHOCUTEIbHAS).

MonenupoBanue (QU3MYECKUX SBICHUI M MPOLECCOB (MaTepHaibHas TOYKa,
a0COMIOTHO TBEPIOE TEJIO, HACAIBbHAS KUIAKOCTh, WICATBHBIA Ta3, TOYCUHBIN 3apsin).
I'mnore3a. ®U3NYECKUM 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DHU3nyeckas Teopusl.

Ponb u mecto Qusuku B (HOpMUPOBAHMM COBPEMEHHOW HAay4YHON KapTHUHBI MHpa, B
MIPAKTUYECKON AEATEIBbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3MepeHne cuiibl TOKa U HANPSDKEHUS B LIEMU MOCTOSIHHOTO TOKA MPH MOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ uU(ppoBoil naboparopueit mo ¢usuke. I[lpumepsl uMepeHUs
(bu3HUEeCKUX BEIIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe nBukeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEHUs. Cucrema
OTCYETA.

[Ipsmast u oOpaTHas 3a/1aud MEXaHUKHU.

Panunyc-BexkTop mMaTepuaibHON TOYKH, €r0 MPOEKIMKM HAa OCH CUCTEMbI KOOPJIUHAT.
Tpaekropusi.

[lepemenienue, CKOpocTh (CpeHss CKOPOCTh, MTHOBEHHAs: CKOPOCTh) U YCKOpPEHHUE
MaTepUAIbHOM TOYKHM, HX TMPOEKIMM HA OCH CHUCTeMbl KoopauHaT. CroxeHue
MIEPEMELIECHUM U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJHMHENHOE JBUKEHHE. 3aBUCHUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS M NyTH MATEPUAIBHOW TOYKHM OT BPEMEHH M UX
rpaduKy.

CBobOosHOE TMajicHWE. YCKOpEHHE CBOOOJHOrO TajeHus. JIBmkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH M YCKOPEHUS
MaTepUaIbHOM TOYKU OT BPEMEHH U UX rpadUKHu.

KpuBonuneitnoe nuxeHue. J[BUKEHHE MATEPUAIBHOM TOYKH [0 OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepuon u yacrtora oOpaimieHus. [{eHTpocTpemMuTeabHOE
(HOopMasibHOE), KacaTelbHOE (TAHTCHIIMAIBHOE) U TIOJHOE YCKOPEHHE MaTepHabHOM
TOYKHU.

TexHrueckrue ycTpoMcTBa M TEXHOJOTMUYECKHE IMPOIECCHl: CIUIOMETP, IBUKEHUE
CHapS/I0B, LIETIHBIE, IeCTepEHYAThIC U PEMEHHBIC TIepeIaun, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mogens cucrtembl OTCUETa, WILIIOCTpAUsl KUHEMATHUUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CriocoObl uccien0BaHusl IBH>KECHUM.



Nnmroctpanus npeaenbHoro nNepexoia i U3MEpEeHHe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGntonenue nBwkeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue cKOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTeil, TPAeKTOpUW, CKOPOCTEN NBHXKEHUS OJHOTO M TOTO XK€ Tela B
pPa3HBIX CHUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOTO JBMIKEHUS C 1EJIbI0 ONPEAENCHUs MIHOBEHHOMU
CKOpOCTH.

N3mepenre yCKOpeHHs MpU NPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JBWKEHUU 10
HaKJIOHHOW INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY TyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHusi CBOOOJHOrO NaAeHHUsS (PEKOMEHIOBAHO HCIOJIb30BAHUE
1 poBoit TabopaTopun).

N3ydyenune OBUXKEHUS Tenla, OpPOIIEHHOrO0 ropu3OHTaNbHO. IIpoBepka rumortessl o
OpsIMOM TPONOPUHUOHAIBHOW 3aBUCHUMOCTH MEXAY JaJbHOCTHIO MOJIETA W HayaJdbHOU
CKOPOCTBIO TeJIa.

N3yueHue ABMKEHUS TENA 110 OKPYKHOCTH € ITOCTOSIHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH MepuoAa OOpalieHHs KOHMYECKOTO MAsATHHKA OT €ro
apaMeTpoB.

Tema 2. /lunamuka.

IlepBoiii  3akoH Hprorona. MHepumanbHble cuctembl  orcuéra. [IpuHnmn
OoTHOCUTENbHOCTH ['anmuies. HeuHepuuanbHble cHCTEMbl OTCYETa (ONpEeNICHHE,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cuil.

Bropoii 3akoH HeroToHa 1151 MarepraibHON TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBHBAJEHTHOCTh TI'PABUTALIMOHHOW W WHEPTHOMU
MAaccChl.

Cuna TskecTH. 3aBUCHUMOCTb YCKOPEHHUS CBOOOJHOTO MaJeHHUs OT BBICOTHI Haj
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduieckoi MHUpOTHl. J[BUykeHue HEOECHBIX TeNl U UX
cryTHUKOB. 3akoHbl Kemepa. IlepBast kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUKyIIEerocs ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cusia TPEHMSI CKOJIBKEHHS W CUJIa TPEHUS ITOKOS.
Koaddumment tpenusi. Cuna conpoTUBIEHUS NPU ABUKEHUH Tela B KUAKOCTH WJIM rase,
e€ 3aBHUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABUKCHHUS.

Hasnenue. ['mapocrarndeckoe nasienue. Crina Apxumena.

TexHnueckne ycTpoicTBa U TEXHOJOTUYECKUE MPOLECChI: MOAIIMITHUKHY, ABUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBwKeHUs TeNl B WHEPHHAIBHBIX W HEWHEPUHAIBHBIX CHCTEMax
OTCYETA.

[IpyuHIMIT OTHOCUTEIBLHOCTH.



Kauyenne nByx OMJIMHAPOB WIM LIAPOB PA3HOW MACCHI C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE paBHOECWCTBYIOLIEH MPUIIOKEHHBIX K TE€ITy CUJI C TPOU3BEACHUEM MACCHI
T€JIa Ha €ro YCKOPEHHE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOIIUX B PE3YJIBTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc 1o B3auMOJIEMCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUH.

LleHTpoOEKHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepeHne paBHOAEHCTBYIOLIEH CHUJI TpPH JIBHOKEHHMM Opycka IO HaKJIOHHOMU
TTIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTHA BPEMEHHU NIBIDKCHHSI OpycKa MO HAKJIOHHOMN
ITOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HUccnenoBanue 3aBUCUMOCTM CWJI YOPYTOCTH, BO3HUKAKOIIMX B IMPYXKUHE U
PE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yuyeHne NBUKEHUS CUCTEMBI TEN, CBA3aHHBIX HUTHIO, IIEPEKUHYTOU Yepe3 JIETKUN
OJI0K.

N3mepenne koddduimenta TpeHUss MO BEIUYMHE YII0BOTO Kod(duimenrta
3aBucUMOCTH Fp(N).

UccnenoBanne naBwkKeHUsT Opycka MO HAKJIOHHOM TIJIOCKOCTH C TEPEMEHHBIM
KO3(hPUIIMEHTOM TpEHUS.

N3yuenne nBrkeHuUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHOo TBEpAOE Teno. [locTynarenbHOEe U BpallaTeibHOE ABUKEHHUE TBEPJIOTO
Tena. MOMEHT CWIBl OTHOCHTENIBHO OCH BpameHus. llnedo cumel. Croxenue cud,
MPUIIOKEHHBIX K TBEpAOMY Teiy. LleHTp TskecTun Tena.

Yci1oBUsl paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOC PAaBHOBECHE.

TexHuueckrue  yCTpOMCTBA M TEXHOJOTMYECKHME  MPOLIECCHI:  KPOHIUTEMH,
CTPOUTEJIBHBIN KPaH, peIIETYAThIE KOHCTPYKLINH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAAb OIOPHI.

Tema 4. 3axonvl coxXpaneHusn 6 MexaHuxe.

Nmnynee maTepuaibHOM TOYKHM, CHUCTEMBI MaTepUalbHbIX ToueK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmnynbe CUIlbl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomMeHT uMItysbca MaTepuagbHON TOUYKH. IIpencraBieHne 0 COXpaHEHUH MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX IMOJIAX.



PaGota cmmpl Ha MamoM W Ha KOHEUHOM mepememieHud. [ 'paduueckoe
npecTaBiIeHre paboThl CUITBI.

MoNIHOCTb CHUJIBI.

Kunernueckass »osHeprusi marepuanbHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MAaT€pUaIbHON TOUKHU.

[loreHuManbHBlE W HENOTEHUWANbHbIE  cuibl. lloTeHnuWanbHass  >Heprus.
[ToTennumanbHas sHEprus ynpyro nae@opMupoBaHHOM NpyKUHBIL. [loTeHIIMaNbHAs SHEPTHS
T€Ja B OJHOPOAHOM TIpaBUTAUMOHHOM mone. [loTeHnmManbHas »SHeprus Tena B
IPaBUTAIIMOHHOM I10JI€ OJHOPOJIHOTO Iapa (BHYTpU M BHE 1apa). Bropas xocmudeckas
CKOpOCTb. TpeThsl KOCMUYECKAsI CKOPOCTb.

CBs3p pabOThl HEMOTEHUMAIBHBIX CHJI C M3MEHEHHMEM MEXAHMYECKOW HHEpruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHyum s naeanbHOM JKUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHCHUS
MEXaHUYECKON IHEPTUH.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JBWKCHUE PAaKeT,
BOJOMET, KOTIEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOI, (UTYPHOE KaTaHUE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3mepeHne MOIHOCTY CHUJIBI.

W3meHeHue sHepruu Tena Mpu COBEPIIEHUN PabOTHI.

B3anmHble nIpeBpamieHnss KWHETUYECKOW U MTOTEHINAIBHONW SHEPTUNA NP ACHCTBUH
Ha TEJIO CWJIBI TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu pu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITyTH.

N3mepenue cuitbl TSIru, CKOPOCTA MOAEIH 3JEKTPOMOOUIISI 1 MOLTHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHHs: UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUMU.

N3mMepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS TOTEHITUATBHON SHEPTHH MPYKUHBI ¢ PA0OTOM CUITBI TPEHUSI.

Omnpenenenre pabOTHI CUITBI TPEHUS TP IBMXKCHHUH TeJla TI0 HAKJIOHHOM TIOCKOCTH.

Pa3znes 3. MousiekyisipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OcHOBHBIE TIOJIOKEHUSI MOJeKyIsipHO-kuHeTnueckod teopun (MKT), ux ombiTHOE
000CHOBaHHUE. Huddysus. BpoyHoBckoenBuxkenue. Xapakrep JIBH>KCHUS u
B3aMMOJICMCTBUS YaCTHUI] BelIECTBA. MOJIENIN CTPOCHUS Ta30B, KUAKOCTEW U TBEPIBIX TEIl
1 OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE A3TUX MoJjieieil. Macca u pa3Mepbl MOJIEKYJ
(atomoB). KonuuecTBo BemiectBa. [TocTostHHas ABoraapo.

TernnoBoe paBHOBecue. TeMrepaTypa u ciocoObl e€ uzmepenus. Lllkana Temneparyp
[enbcus.

Mogenp uaeanbHOro rasa B MOJICKYJSIPHO-KMHETHYECKOW TEOPUHU: 4YAaCTULBI ras3a
JBUXKYTCSI Xa0TUYECKH U HE B3aUMOJICMCTBYIOT JIPYT C IPYTOM.

["a3oBbie 3ak0HBI. YpaBHeHHe MenaeneeBa—Kimaneiipona. Ad6comtoTHas TeMeparypa
(mukana temnepatyp KenbBuna). 3akon Jlanbrona. M3ompoueccsl B UAEATBLHOM Tras3e C



MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe NpeACcTaBlIeHUE H30IMPOLECCOB:
M30TEpMa, U30X0pa, u300apa.

CBsi3p MEXKIy HABICHHEM W CpPEOHEH KWHETHYECKON HSHEPrueil IMOCTYyNaTeIbHOIO
TEIJIOBOTO ABMKEHUS MOJIEKYJ HACAIbHOrO Ta3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSIPHO-
KMHETUYECKOU TEOpHUH UJICaTTLHOTO T'a3a).

CBsi3b aOCOJIIOTHOW TeMIepaTypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpeaHel
KMHETUYECKOW SHEPrUe MOCTYNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.

TexHuueckue ycTpOWCTBAa U TEXHOJOTMYECKHUE MPOIIECCH: TEPMOMETP, OapoOMeETp,
NOJIyYEHHE HAHOMATEPHUAJIOB.

JHemoncmpayuu.

Mopenu nBUKEHHS YaCTUL] BEILECTBA.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Buzeoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddysust KUIKOCTEH.

Mopens onbita llTepHa.

[TputskeHre MOJIEKYII.

Mopenu KpUCTaIINYECKUX PELIETOK.

Habutoienue u ncciaenoBaHue U30MpoIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanue mpouecca YCTaHOBJICHUS! TEIIOBOTO PaBHOBECHS MPH TEIIOOOMEHE
MEKJ1y TOpSiYEN U XOJI0JHON BOJOM.

N3yueHnue n30TepMUUEeCcKOro npoiecca (PeKOMEHA0BAHO HUCIONIb30BaHUE LU(PPOBOI
naboparopun).

N3ydyeHnne n30xopHOTO mpoiecca.

N3yuyenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ[) cucrema. 3amaHvie  BHEIIHMX  YCJIOBUM s
TEPMOJIMHAMHUYECKOW CHUCTEMBbI. BHemHWe u BHYTpeHHUE mapamerpol. [lapamerpsl
TEPMOJIMHAMHUYECKOW CUCTEMBbl KaK CPEJHHUE 3HAYECHUS BEJIWYMH, OIKCBHIBAIOIIUX €&
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJIMHAMHUKH. CamonpousBosbHas penakcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogenbs uaeanbHOrO raza B TEPMOJAMHAMHUKE — CHCTEMA ypaBHEHUW: ypaBHEHUE
MenneneeBa—KnaneipoHa W BBIP@KEHHE JUIA BHYTPEHHEHM OHEPrUU. Y CIOBUSA
MIPUMEHUMOCTH 3TOW MOJENN: HHM3Kas KOHLIEHTPALMS YacCTHUL, BBICOKHE TEMIIEPATypBHl.
BripakeHue g BHyTpEHHEN YJHEPTUM OJJHOATOMHOI'O UJICAJIBHOTO Iasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MPOLECCHI.

OnemeHTapHasi paboTra B TepMoAMHAMHKe. Bpiuncinenue paboTbl 1Mo rpapuky
npoiiecca Ha PV-auarpamme.

Termonepeaaya kak crnoco0 M3MEHEHUs! BHYTPEHHEW 3HEPrUM TEPMOJUHAMUYECKON
cucTeMbl 0e3 coBepieHus: padoThl. KOHBEKIUS, TETIONPOBOJHOCTD, U3TyUCHHE.

KonnuectBo TermmoTel. TennoEéMKOCTh Tella. YaelibHass U MOJISIPHAS TEIIOEMKOCTH
BEIlECTBA. YpaBHeHUWE Mailepa. YaenpHas TEIUIOTa CropaHusl TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI Npu Terutonepeaayde. [lonarue o6 annabaTHOM mporiecce.

IlepBbIii 3aK0H TepMOAMHAMUKU. BHyTpeHHsAs sHeprus. KonuuecTBo TEmIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTHH TEPMOJIMHAMUYECKON CUCTEMBI.



BTopoii 3akOH TEpMOAMHAMHMKHM I PABHOBECHBIX ITPOLIECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMbl MPOXOAUT €AMHCTBEHHAs
aguabarta. AGCONIOTHAS TeMIIepaTypa.

BTopoii 3akOH TepMOJMHAMHUKHA MJi1 HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO
nepenarbh TEIIOTY OT 0oJiee XOJIOAHOro Tena K 0oljiee HarpeToMy 0e3 KOMIIEHCAIluU
(Knaysnyc). Heo6paTUMOCTB IPUPOTHBIX ITPOIIECCOB.

[Tpununs! gecTBus TerioBbix MamuH. KIT/I.

MaxkcumanbHoe 3Hauenue KITJI. Iukn Kapho.

DKOJIOTUYECKHE ACHEKTHl HCIOJIb30BAHMUS TEIUIOBBIX JABUraTeneil. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE  MPOIIECCHI:  XOJOAWIHHUK,
KOHJIMIIMOHED, MU3ETbHBIA U KapOIOpaTOPHBIM ABUraTEIU, MapoBas TypOWHA, MOTyYCHUE
CBEpXHU3KHUX TEMIEpaTyp, VYTWIM3ALMUS «TEIUIOBBIX» OTXOJI0OB C HCIOJIb30BAHHEM
TEIJIOBOTO HAacoca, YTUIN3AIUs OMOOPTraHNYeCKOro TOIUIMBA JJIsl BBIPAOOTKU «TETLIOBOM
Y DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuuyeckoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUH.

NccnenoBanue annadbaTHOTO TIpoliecca.

KomnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEIITOEMKOCTH.

HccnegoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO IpoLecca.

N3ydenne B3aMMOCBS3M HDHEPIHMM  MEXKMOJICKYJSIPHOTO  B3aUMOJACHCTBUSI U
TEMIEPATYPhl KUTICHUS HKUJTKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeugecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHueHcanusa. Vcmapenue u kumneHue. YAelbHas TeruioTa
napooOpa3oBaHusl.

HacelllieHHbIEe 1 HEHACHIIEHHbIE Tapbl. KauecTBEHHAs] 3aBUCMMOCTh TUIOTHOCTU H
JABJICHUS HACBIIIEHHOTO Tapa OT TeMIlepaTyphbl, WX HE3aBUCUMOCTH OT OOBEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMITEPATYPbl KUTIEHUSI OT JABJICHUS B dKUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Tteno. Kpucrainuyeckue u amopdHble Tena. AHU30TPONUS CBOMCTB
KpuctauioB. [lnaBnenume ©  Kpucraumszauus. YJAelbHas TEIUIOTa  IUIABJICHMS.
CyO6numarnusi.

Hedopmanuu TBEpAOTO Tena. Pactsokenue u cxxatue. Cnpur. Moayins FOura. [peaen
ynpyrux aedopmariuii.

TeroBoe pacuiMpeHue >KMAKOCTeW W TBEPABIX Tel, OOBEMHOE U JIMHEWHOE
pacmpeHre. AHTapMOHHU3M TEIUIOBBIX KOJICOAHWW YACTHI[ BEIIeCTBA Kak MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BbIX MEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.



[loBepxHocTHOe  HaTspkeHue. KoapduimeHT MOBEPXHOCTHOTO — HATSHKEHHUA.
Kanumsipasle sBineHus. /[laBieHue 1oj MCKPUBIEHHOW NOBEPXHOCTBIO KUIAKOCTH.
®opmyia Jlarmuaca.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTMYECKHE TMPOLIECCHI: KUJIKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Jlemoncmpayuu.

TennoBoe pacunpeHue.

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kunenne npu noHM>KEHHOM JIABJICHUMU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanumnsipaeie siBneHus.

Monenn HEHBIOTOHOBCKOW JKHJIKOCTH.

CnocoObl U3MEpEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunbl nedopmarimii.

Hab6nronenue manbix nedopmanui.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHOU TENIOThI IUIABICHUS JIbJA.

N3ydenune CBOMCTB HACBIIIECHHBIX MTAPOB.

N3mepenne adCoNMOTHOM BIaKHOCTH BO3/yXa U OLIEHKA MAcChl MAPOB B TOMEIICHHH.

N3mepenune koadduiimeHTa moBepXHOCTHOTO HATSHKCHUSL.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH A€(pOpMaliid PE3UHOBOTO 00paslia OT MPUIOKEHHON K
HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe noe.

OnekTpu3anuss Teal W €€ NpoABICHUSA. OJEKTpUYecKuil 3apsia. JBa Buna
JJIEKTPUYECKUX  3apsaoB.  [IpoBOOHWKM,  IHUDJIEKTPUKA U IOJYHPOBOIAHUKHU.
DneMeHTapHbIN 3IEKTPUUECKUI 3aps/l. 3aKOH COXPAHEHUs JIEKTPUUECKOTO 3apsia.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onextpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxénnocts anektpuueckoro mnoiid. [IpoOHbi 3apsa. JIuHUKM HanpsskEHHOCTH
ANEKTPUUYECKOTO NoJIst. OMHOPOAHOE HIIEKTPUUECKOE TTOJIE.

[loTeHIMaNBHOCTh  BJIEKTPOCTATUYECKOTO  MOJA. Pa3HOCTP MNOTEHIMAIOB W
HarnpspbkeHue. [loTeHuumanbHas sHEprus 3apsaa B 3JeKTpocTaTndeckoM nose. Ilorennuman
ANEKTPOCTATUYECKOTO MOJsA. CBA3b HANPSKEHHOCTH IMOJS U PA3HOCTH NMOTEHUMAJIOB IS
ANEKTPOCTATUYECKOTO OISl (KaK OHOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[IpyHIMD Cynepno3uLIUA dIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsna. [Tone pasHomepHo 3apspkeHHON cdepsl. [Tone paBHOMEpHO
3apsHKEHHOTO 10 00BEMY T1apa. [loe paBHOMEpHO 3apsiKEHHOM OECKOHEUHOM TIIOCKOCTH.
KapTunsl nuHUN HaNPsHKEHHOCTHU 3TUX MOJIEN U SKBUNIOTEHIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECUS 3aPsI0B.

JIMDNEKTPUKU B DJIEKTPOCTATUYECKOM ToJIe. JIMdjeKTpudeckas ITPOHULIAEMOCTh
BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHJEHCATOpa. JNEKTPOEMKOCTh  IUIOCKOTO
KOHJEHCATOpA.

[TapannensHoe coenuHeHUE KOHAeHcaTopoB. llocienoBarenbHOE COEOUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTHULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckne yCTpoWCTBA M TEXHOJOTMYECKHE  MPOLECCHL:  AJIEKTPOCKOI,
AIEKTPOMETP,  JJEKTPOCTaTUYECKasl  3allliTa,  3a3eMJIEHHE  DJIEKTpOnpuOOpoOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

JHemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJI€ 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJI€ IBYX 3apsiKEHHBIX IJIACTHH.

Mogaenb anekTpoctatndeckoro reaeparopa (Baun ae I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTpOCTaTUYECKAs 3a1IUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpa OT IUIOWIAAU IUJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, RpAKMUKYM.

OneHKka Cuil B3aUMOICHCTBUSA 3aPSKEHHBIX TEI.

HaOnronenue mnpeBpamieHuss SHEPrUU  3apsLKEHHOTO KOHJEHCATOpa B DHEPIHIO
W3JIy4YCHUS CBETOIUOMA.

N3ydeHnne npoTekaHus TOKa B LENU, COACPHKAIIECH KOHICHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHUMANOB (HAMpPSOKEHUS) NPU TOCIEI0BATETLHOM
COEJIMHEHUU KOHJCHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuiecKuii mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBusl CylIECTBOBAHUSL MOCTOSIHHOTO J3JIEKTPUYECKOTO TOKa. MCTOyHMKM TOKA.
Hampsixenune U u DJ1C €.

3akoH OMa JiJ1g yyacTKa ILemHu.

DJIEKTPUYECKOE COMPOTUBJICHUE. 3aBUCUMOCTh CONPOTUBICHUS OJHOPOHOIO
MPOBOJIHUKA OT €r0 JJIMHBI U IUIOMAIA ONEPEYHOr0 CEUCHUS. Y IETbHOE CONPOTUBIICHUE
BEIIIECTBA.

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COCAMHEHHUE MPOBOJIHUKOB. Pacyér
pa3BeTBIEHHBIX AekTpuueckux uenei. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTB NEKTPUIECKOro ToKa. TernaoBasi MOITHOCTb, BhIACIsIEMAasl HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma s TOJIHOU
(3aMKHYTOM) 2JIEKTpUUEeCKOM 1enH. MOIHOCTh UCTOYHUKA TOKa. KOpOTKOE 3aMbIKaHUE.

Konpnencatop B enu noCTOSSHHOTO TOKA.

TexHu4eckre yCTPOMCTBAa M TEXHOJOTMYECKUE IMPOLECCHI: aMIIEPMETP, BOJIBTMETP,
peocTarT, CYETYUK IICKTPUUECKON SHEPTHUM.

Jemoncmpayuu.



N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA OT HAMNPSKEHUS JUISI PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIAIN
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBIICHUS MPU IOCTOSHHOM
HaIPSKEHUH.

[Ipsamoe wu3mepenne OJIC. KopoTkoe 3aMbIKaHME TaJIbBAHUYECKOTO JJIEMEHTA U
OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0s1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

HccnenoBanue pasHOCTH NOTEHIUAIOB MEXKY IOJIOCAMU MCTOYHUKA TOKA OT CHUJIBI
TOKA B LICTIN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccenenoBanne CMEIaHHOTO COETMHEHUS PEZUCTOPOB.

N3mepenune yaenpHoro CormpoTUBICHUS IPOBOJHUKOB.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIKEHUS IJIS JTAMITbl HAKaIUBaHMUS.

VYBenuueHue npesesna u3MepeHust aMmrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONMPOTUBJICHUSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoctd OJIC TalbBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU MpPH
KOPOTKOM 3aMbIKaHUH.

Hccnenoanne pazHOCTH NOTEHIUAIOB MEXK/Y MOJIOCAMU MCTOYHUKA TOKA OT CHUJIBI
TOKa B LICTIN.

Hccnenoanne 3aBUCMMOCTH MOJE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DIIEKTPUYECKAS] TPOBOAUMOCTh PA3JIMYHBIX BEHIECTB. DJIEKTPOHHASI MPOBOAUMOCTH
TBEPABIX METAJUIOB. 3aBHCUMOCTh CONPOTUBIICHUS METAUIOB OT TEMIIEPATYypPBL.
CBepXIpOBOJIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonmympoBonuuku. CoOCTBEHHAs M MPUMECHAS MPOBOJAUMOCTH MOIYIPOBOIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OJEKTPUYECKUM TOK B  JJIEKTPOJIMTAX. JIEKTPOJUTHYECKAss JAUCCOIMALUS.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIN3A.

DNeKTpUYeCKUii TOK B Ta3zax. CaMOCTOSITEIbHBIM U HECAMOCTOSITENIbHBIA pa3psii.
PaznmuunslieTunsicamocTosiTenbHOropaspsaa. Monuus. 11nasma.

TexHudeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: Ta30pa3psIHbIC JIAMIIbI,
ANEKTPOHHO-JIy4YeBass TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPBL: IUOMA, TPaH3UCTOP,
dboTOAMON, CBETOAMOJ, TajdbBaHWKA, paUHUPOBAHME MEIW, BBIUIABKA AJIIOMUHMUS,
3JIEKTPOHHAS MUKPOCKOIHUS.

Jemoncmpayuu.

3aBUCUMOCTH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoii pa3psaa U mpOBOAUMOCTD BO3/1yXa.

CpaBHeHHEe MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

Habmronenue ammekTpoiusa.



N3mepenue 3apsiia OAHOBAIIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOI XapaKTEPUCTUKU AUOAA.

DU3NYeCKUI NPAKTUKYM.

CriocoObl M3MepeHHss (U3NYECKUX BEJIMYUH C HCIHOJIb30BAHUEM AaHAJOTOBBIX U
OU(PPOBBIX HM3MEPUTEIBHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JIATYMKOBBIX CHUCTEM.
AGCOIIOTHBIE U OTHOCUTEIIBHBIE ITOTPEIIHOCTH U3MEPEHUH (pr3nueckux BennuuH. OueHka
IpaHul IOrPELUIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX H3MEPEHUI, HCCIENOBAHUN 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH, IMPOBEpKA TMPEUIOKECHHBIX TUIMOTe3 (BbIOOp H3 paboOT, OMHUCAaHHBIX B
TEMaTUYECKUX pa3enax «YUEeHHYECKHH OSKCIepUMEHT, JjabopaTopHbie paboTHl,
MIPAKTUKYM» ).

MexnpeaMeTHble CBS3H.

Nzyuenne kypca ¢usuku yriayOon€HHOro ypoBHA B 10 Kiacce OCYIIECTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamMd MaTE€MaTUKH, OHMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemuvie nOHAMUA, CEA3AHHBIE C UYYEHUEM MEMO006 HAYYHO20
no3HanuA: SIBICHUE, HAy4yHBIH (pakT, runoresa, (pusnyueckas BEIMYMHA, 3aKOH, TEOpUS,
HaOJIOJICHNE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJElb, HW3MEpPEHHUE, IOIPEIIHOCTH
U3MEPEHU, U3MEpPUTENbHBIE TPUOOPHI, LIU(poBast 1adopaTOpHsL.

Mamemamuka: peuieHue cucreMbl ypaBHeHuH. JluneitHas ¢(yHkuwmsa, mnapabodna,
runepOona, ux rpa@ukd U cBoicTBa. TpUroHOMETpUUYECKHE (DYHKIIMU: CHHYC, KOCUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopbl M HX
MIPOEKIMU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexaHuueckoe JABWIXKEHHE B KUBOW mnpupope, auddysus, ocMmoc,
TEIJI0O0OMEH JKUBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKpPYXalolled Cpeibl,
yTHIM3a1Us OMOOPTaHUYECKOTO TOIUIMBA ISl BEIPAOOTKU «TEIMJIOBOW» U 3JIEKTPOIHEPIHH,
MMOBEPXHOCTHOE HATSHKEHUE U KAMWIISIPHBIC SIBJICHUS B IPUPOJE, DIEKTPUUECKUE SIBJICHUS
B )KMBOU MPUPOJIE.

Xumua: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE AaTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIPHAS Macca, MOJIyYEeHUEe HaHOMAaTepHaJlOB, TEINIOBBIE CBOMCTBA TBEPIBIX
T€N, >KUAKOCTEM M Ta30B, XUIKAE KPUCTAJLUIBI, SJIEKTPUYECKHE CBOMCTBA METAJUIOB,
ANEKTPOJIUTUYECKAS JUCCOLMALINS, TaJbBAHUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPHI, OaApOMETp, TEPMOMETD.

Texnonozcua: npeodpa3oBaHUe ABUKEHUI C HCIOIb30BAHMEM MEXAHHU3MOB, YUET
CyXOrO0 U JKUIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKUUHU (KPOHILUTEWH,
peméTyarble KOHCTPYKIMHU), UCIIONb30BaHUE 3aKOHOB COXPAHEHUS! MEXAHUKU B TEXHHUKE
(rupockon, BOAOMET M ApPyrue), ABUTaTelb BHYTPEHHErOo CropaHusi, rnapoBasi TypOWHA,
OBITOBOM  XOJIOAWIBHUK, KOHAMIIMOHEP, TEXHOJOTMH TOJYYEHUS COBPEMEHHBIX
MaTepHalioB, B TOM YHWCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATHUECKas
3allliTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, Ta30pa3psiAHbIE JIAMIIbI, IMOJIYIPOBOJIHUKOBBIC
MpUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3znen 4. DiaekTpoauHAMMKA.
Tema 4. Maznummnoe nosne.



B3auMogencTBue NOCTOSSHHBIX MAarHUTOB M MNPOBOAHUKOB C TOKOM. MarHuTHOE
rosne. Bektop MarHuTHOW MHAYKUMU. [IprHIMI Cynepno3uumMy MarHuTHBIX osneu. JInauu
MAarHuTHOW MHIYKIIVH.

MarnuTHoe 1o0ji€ MPOBOJAHHMKA C TOKOM (IIPSAMOTO TNPOBOJAHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Ipcreaa.

Cua Amrniepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€eHUE W MOAYJb. /[BM>KEHUE 3apsKEHHOM YacTULBI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGota cunel JlopeHia.

MarnutHoe nosue B BeuectBe. DeppoMarHeTUKH, rapa- U JUaMarHeTHKU.

TexHn4eckne yCTPOMCTBA U TEXHOJOTUUYECKUE MTPOLECCHI: TPUMEHEHHE MOCTOSIHHBIX
MarHuTOB,  JJIEKTPOMArHUTOB,  TECTEP-MYJbTUMETpP,  DJIEKTpoJBHUTaTeNb  SkoOu,
YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KaptuHa nuHUN WHAYKIMM MarHUTHOTO TOJIA IOJIOCOBOTO U IMOAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB.

KaptyHa nuHWN MarHUTHOM WHAYKUWHM MOJIA JIMHHOTO NPSIMOTO MPOBOJHUKA W
3aMKHYTOT'0 KOJIBLIEBOTO POBOJIHUKA, KATYIIKU C TOKOM.

B3aumogericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBmxeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIMO AEHCTBUS AIEKTPOUZMEPUTENHHOTO MPUOOpA MArHUTORICKTPUUECKON
CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnengoBanre MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

UccnenoBanue nelcTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHME B3IEKTPOMArHUTHOW HMHAYKUMHU. [IOTOK BEKTOpa MarHWUTHOW WHIYKLMH.
OJAC wuHAyKUMUA. 3aKOH DJJIEKTPOMAarHuTHOM  uHaykiuu @apanes. Buxpesoe
anekTpuyeckoe nose. Toxku Dyko.

OJIC uHAYKUMY B MPOBOJIHUKE, IBMKYIIEMCSI B OJJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuino Jlenna.

NupyktuBHOCTh. KaTyllika WHAYKTUBHOCTH B IIE€MHM MOCTOSIHHOTO TOKa. SIBIeHUE
camonHayKuu. IJIC caMOMHIYKIIMH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA U TEXHOJOTMYECKHE IMPOLECCHhl: WHIYKIMOHHAs TEYb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALMHU TEJI IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MIIH.

Jemoncmpayuu.

HaGnronenue ssBneHus 2I€KTPOMAarHUTHOW MHTYKITHH.

Uccnenosanue 3aBucumoctd 3/]C MHIYKIMH OT CKOPOCTH U3MEHEHUSI MAarHUTHOIO
MOTOKA.

[IpaBuno Jlenua.



[Tanenurie MmaruuTa B aJllOMUHUEBOM (MEIHOI) TpyOe.

SIBneHue caMOMHIYKIIH.

Uccnenosanne 3aBucumoctd IIC caMOMHIAYKLIHMH OT CKOPOCTH W3MEHEHUS CHUJIbI
TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIAYKIIAH.

Ornpenenenre NHIYKIIMU BUXPEBOTO MAarHUTHOTO TTOJISL.

Hccnenoanue sSBICHUS] CAMOMHIYKIIAH.

COopka Mo1eTu 3JIEKTPOMarHuTHOTO reHepaTopa.

Pasnen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebartenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.

'apmonnyeckue koneOanus. KuHemarnyeckoe W JUHAMUYECKOE OIHCAHME.
DHEpPreTU4ecKoe OIUCaHuE (3aKOH COXPAHEHWs] MEXaHUYEeCKOW 53Hepruu). BriBon
JUHAMUYECKOIO OMNMCAHUS TapMOHUYECKHUX KOJEOaHW M3 HMX SHEPreTHUYECKOro H
KMHEMATUYECKOTO OMUCAHUS.

Awmrutyna u $aza konaebanuil. CBsi3zb aMIUTUTY/IbI KOJI€OaHUNM UCXOAHOW BETUYMHBI
C aMIUTUTYJIaMU KoJIe0aHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u wyacrora konebanuit. Ilepuox Mmanblx CBOOOJHBIX —KoJieOaHUM
MaTeMaTU4YeCKOro MasaTHuKa. [lepros cBOOOAHBIX KOIeOaHU MPY>KUHHOTO MAasITHUKA.

[lonsTe o 3aryxatommx KosneOaHusX. BolHyXIeHHble KoseOaHus. Pe3oHaHC.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJl P€30HAHCHOM KpUBOW. ABTOKOJIEOaHUS.

TexHruecKre yCTPOMCTBA U TEXHOJOTHUYECKHE POLIECCH: METPOHOM, Yachl, Kauely,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch K0y1e0aTeNbHOTO IBHXKECHHUS.

HaGntogeHue HE3aBUCMMOCTH MEpUOAa MallbIX KoJieO0aHWW Tpy3a HAa HHUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aryxamomux KoleOaHUN W 3aBUCUMOCTH TEpuojia CBOOOIHBIX
KOJI€0aHMI OT COMPOTUBIICHHUSI.

UccnenoBanue konebanuii rpy3a Ha MaCCUBHOM MPYKUHE C 1ETbI0 (OPMUPOBAHUS
IpeICTaBlICHU 00 UIeaTbHON MOJIEIH MPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHHs PHEPTUH MPU KOJICOAHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

N3mepenne neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO MAasTHUKOB.

N3yuenue 3aK0OHOB JIBUKEHUSA TeJa B X0JI€ KoJieOaHUl Ha yIpyroM MojBece.

N3yuenune nBMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue sHEPTUH B PY>KMHHOM MasITHUKE.

HccnenoBanue yObIBaHUSI aMIUIUTY/IbI 3aTyXaOMIKUX KOJIEOaHUM.

HccnenoBanue BbIHYKIECHHBIX KOJICOAHUH.

Tema 2. dnekmpomazcnumHnuple Konedanus.

Koneb6arenbupiii koHTYp. CBOOOMHBIE JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHBHOM
kosebaTenbHOM KoHType. @opmyna Tomcona. CBs3b aMIUIMTYABI 3apsa KOHJAEHCATOpa C
aMIUTUTYJION CHIIBI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B HJI€aTbHOM KOJIe0aTEIbHOM KOHTYDE.



3aryxaronue SJIEKTPOMArHUTHBIE KoJieOaHWsl. BBIHYXICHHBIC SJEKTPOMArHUTHBIC
KOJIeOaHusl.

ITepemenHbIil TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE U JEHUCTBYIOIIECE
3HAUYEHUE CHUJIbI TOKA W HAINPSIKEHUS MPU Pa3IMYHOU (opMe 3aBUCUMOCTH MEPEMEHHOIO
TOKA OT BPEMEHHU.

CunyconmanbHbld TEPEMEHHBIA TOK. Pe3ncrtop, KOHAEHCATOp M  KaTyllKa
WHIYKTUBHOCTH B IIENU CUHYCOMJAJIBHOIO MEPEMEHHOIO TOKa. Pe30oHaHC TOKOB. Pe3oHaHC
HAPSKCHUM.

Uneanwubiit  Tpancopmartop. [IpomsBoiacTBo, mnepenaya W 1noTpebieHue
ANEKTPUYECKON YJHEPTUH.

OKOJIOTUYECKHE PUCKM TpPU  MPOU3BBOACTBE  3JieKTpodHepruu.  KynbTypa
WCTOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHE MPOLECCHI: JIEKTPUYECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpOnepeay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YacTOThl CBOOOJHBIX KOJ€OAHW OT WHAYKTUBHOCTH M EMKOCTH
KOHTYpaA.

OcuusuiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHUIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHUM.

Mojesnb 3JIEKTPOMAarHUTHOIO TEHEPATOPAa.

BriHyX/IeHHbIE CUHYCOUIaTIbHBIE KOJICOaHNS.

Pesncrop, katynika "HIYKTUBHOCTH U KOHAECHCATOP B LEMH NEPEMEHHOTO TOKA.

Pezonanc mpu  mocienoBaTENbHOM — COCAMHEHHM  PE3UCTOpPA,  KATYIIKH
WHIYKTUBHOCTH U KOHJICHCATOPA.

VY cTpoiicTBO U IpUHLIKMN IEUCTBUS TpaHcPopmaTopa.

Mojienb JIMHUY 3TIEKTPONIEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

N3yuenue tpancpopmaropa.

HUccnenoBanne mnepeMEHHOr0 TOKa 4Yepe3  IMOCIEI0BAaTEIbHO  COCAUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

WccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazcHUMHbLE 80JIHDbL.

MexaHnnueckre BOJIHBI, YCIOBHUS UX pacnpocTpaHeHus. [lonepeunsie n mpoaoibHbIE
BOJIHBL. [lepnon, cKOpoCTh pacnpoCTpaHeHUs W JJIMHA BOJHBI. CBOWCTBA MEXAHMYECKUX
BOJIH: OTPpaKECHUE, pesIoMIIeHue, UHTepPepeHIus u Tudpaxuus.

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

[IIlymoBO€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEbI.

DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBUA U3JIYYCHHUS JJIEKTPOMArHUTHBIX BOJIH.
B3auMHast opueHTaius BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiiCTBa BJEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MNOJIpU3anus,
uHTephepeHITUI U TUPPAKITUS.

[IIkana 37E€KTPOMAarHUTHBIX BOJIH. [[pMeHEeHHE IEKTPOMArHuTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIMIBI paIMOCBSI3U U TeNleBUACHUs. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIBI.



TexHuyeckue  yCTpOWCTBA M NPAKTHYECKOE  INPUMEHEHHWE:  MY3BbIKAJIbHbBIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-neus,
yJIbTPAa3BYKOBasl TUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO0pazoBaHue U pacpOCTPAHEHUE MONIEPEUHBIX U MPOJI0TBHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeniinu u qudpakiinii MEXaHUYECKUX BOJIH.

AKyCTUYECKHU PE30OHAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGmonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW M YaCTOTOMN
KOoJieOaHU .

HccnenoBanue CBOMCTB JJIEKTPOMArHUTHBIX BOJH: OTPAXEHHE, IPEIOMIICHHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

OObHapyxeHue HHPPaKpacHOro U yIbTPapuOIETOBOIO U3TYUECHUII.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3yuyenue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonMHEiHOE pacIpoOCTpaHEHUE CBeTa B OXHOPOAHOW cpexe. Jlyu cBera.
To4euyHbIN ICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus ceta. [locTpoenne n300paxeHuil B II0OCKOM
3epkaiie. Cpeprueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MTOKAa3aTeNlb npenoMiIeHus. [I0CTOSHCTBO 4acTOThI CBETa
Y COOTHOILICHHME JJIMH BOJH IPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA 4YEpE3 IPaHULLy
paszeina IByX ONTHYECKHUX CPE.

Xon mydeii B mpusme. Jlucniepcust cBera. CroskHbIN cocTaB 6enoro ceera. L[Ber.

[TomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbli yros IMOJHONO BHYTPEHHETO
OTpaXKEHUS.

Cobuparole u pacceuBarolive JMH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHHE M
ONTUYECKass CWJIa TOHKOW JMH3BL. 3aBUCHUMOCTh (DOKYCHOTO PpPAacCTOSIHHSI TOHKOM
chepruecKoil IMH3bI OT €€ T€OMETPUN U OTHOCUTEJILHOTO MOKa3aTellsl MPEeTOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

XoJ myda, TpoOIIEAIIEro JIMH3Y MO MPOXU3BOJBHBIM YIJIOM K €€ IJTaBHOM ONTUYECKON
ocu. lloctpoenne wu300pakeHUd TOYKM M OTpe3Ka MpsAMOM B COOUparoOUX U
paccenBarOIINX JUH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Pazpemaromast cnocodHocTh. ['11a3 kKak onTuyeckas cucreMa.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS
HAOJIIOJIEHUS MAaKCUMyMOB W MHUHHUMYMOB B MHTEPPEPEHLMOHHONW KapTHHE OT JBYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMepshI Kitaccndeckux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemeéTka. YciIoBUE HAOIIOJCHHS TJIaBHBIX
MaKCHUMYMOB IIpH MaJIeHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.



TexHHuuecKrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: OYKH, JYIa, MEPUCKOIL,
¢doToanmnapaTt, MUKpPOCKOI, MPOEKIIMOHHBIN anmapar, MPOCBETICHUE ONTUKU, BOJIOKOHHAS
ONTHKA, TUPPAKIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIIEHUs CBETA.

Hab6nronenue nojHOro BHyTpEHHETO oTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX IYYKOB Y€pe3 IUIOCKOMAPAIUIENbHYIO IIACTUHY U
IpU3MY.

HccnenoBanue CBOMCTB M300paKEHUN B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Ha6monenue natepdepeHnn ceera.

HabGuroienue 11BeTOB TOHKUX TIEHOK.

Ha6nronenue nudpaximu ceera.

Nzyuenne nudpakimOHHON PEIIETKH.

Hab6monenue nudpakiinoHHOTO CHIEKTpa.

Habntonenue nucnepcun cBera.

Habuntoienue nossipusanuu cBera.

IIpuMeHeHne NoJIIPOUI0B ISl U3YUYECHHSI MEXaHUUYECKUX HaIIPSHKECHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

M3mepenue nokasarens NpelOMICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHMSL OT BELIECTBa (Ha MpUMeEpe
KUJIKUX JIMH3).

N3mepennie GoKyCHOrO pacCTOSIHUSI pACCEUBAIOIIUX JIUH3.

[TomyyeHnue n300pakeHus: B CUCTEME U3 INIOCKOTO 3epKaJia U JIUH3BI.

[Tonyyenue n300pakeHUs B CHCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue T€IECKONMUYECKUX CUCTEM.

Ha6nronenue nudpaxkuuu, tHTEpPEpeHInN U MOJSIpU3aUU CBETA.

N3yuyeHue noysipu3anyu CBeTa, OTPaXKEHHOIO OT OBEPXHOCTH IUAJIEKTPHUKA.

N3yuenne nuTepdepeHnn J1a3epHOro U3JIyUyeHHUs Ha IBYX LIEIISX.

Habmronenune nqucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[lonyueHne cHekTpa UW3IydyeHUsT CBETOJAMOJAa NpU MOMOUIM JU(pPaKIMOHHON
PELIETKH.

Pa3znes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'panniel TPUMEHMMOCTH KJIACCMYECKOM MeXxaHukd. [locTtynaTel crenuanbHOM
TEOPUU OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. I[IpeoOpazoBanus Jlopenma. YcioBue
OPUYUHHOCTH.  OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMeIJIeHHEe BpEMEHH U
COKpaIlleHUE JIJTUHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBs13b MacChl € BHEPTUEN U UMITYJICOM PEIITUBUCTCKON YaCTULIBI. DHEPTHSI IIOKO.

TexHUuecKMe  yCTpPOWCTBA W TEXHOJOIMYECKHME  MPOLECCHI:  CIIyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHUL.

Y4yeHn4eckuii SKCIIepUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.



OnpeneneHre MUMIyJbCa W DHEPTHHM PEISATHBUCTCKUX dYacTull (mo Qororpadusm
TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnycKynaphno-60an060ii Oyaausm.

PaBHOBecHOE TerioBoe M3NydeHUe (M3IIydeHHe aOCOIIOTHO YEPHOTO Teja). 3aKOH
cMmenieHus Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®ororpdexr. Omnbitel A. I'. CroneroBa. 3akonbl ¢doTodpdekra. YpaBHEeHUE
Oiinmrenina st poroaddexra. «Kpacnas rpanuna» Gororddekra.

JlaBneHune cBeTa (B 4aCTHOCTH, JaBJIEHHWE CBETa HAa aOCOJIOTHO MOTJIOIIAIOIIYIO U
aOCOJIIOTHO OTpaxaromryro moBepxHocTh). OnbiThl [1. H. Jlebenena.

BosHoBble cBoiicTBa yactuu. Bosmbl e bponnsa. lnimaa BonHbl ne bpounsa u
pa3Mepbl 00JacTH JIOKAJW3alMKM JIBIKYIIEHCs dYacTulbl. KopHycKyJaspHO-BOJHOBON
nyanusMm. Judpakmus 31eKTpOHOB Ha KpUCTAIIIaX.

Crnenuduka wusmepenuit B Mukpomupe. COOTHOIIECHHS HeEOoNpeaenEéHHOCTEN
I'eiizenbepra.

TexHuyeckne yCTPONCTBA H  TEXHOJIOTMYECKHE  MPOLECCHI:  CIEKTPOMETD,
dboTOodIEMEHT, POTOAATUUK, TYHHEIBLHBIN MUKPOCKOTI, COJTHEUHast OaTapesi, CBETOIUO.

Jlemoncmpayuu.

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM TIACTHHOM.

UccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

UccnenoBanue 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOIHUKOB OT OCBEIIEHHOCTH.

CBeToaunosn.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue gporopesucropa.

N3mepenue nocrossuHoi [lnanka Ha ocHoBe uccienoBanust pororddexra.

UccnenoBanue 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbeITel MO HCCIENOBAHHWIO CTpOoeHUsi aroma. I[lnaHerapHas MoJenb aroMa
Pesepdopna.

[Toctynatet bopa. U3nydenue u moriomieHue ¢GOTOHOB MpU TEPEXOJ€ aToma C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMA BOJIOPO/A.

CnoHTaHHOE U BBIHYXKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckre ycCTpOWCTBA M TEXHOJIOTUYECKHE MPOIECCHI: CIEKTPaJbHBIN aHaIu3
(cekTpockor), Ja3ep, KBAaHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopna.

HaOmtonenue nuHeRvYaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHLL.

OrnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

Ha6nronenue nmuaeituaToro cnekrpa.

Uccnenoanne crekTpa pa3pekeHHOr0 aToOMapHOro BOAOPOJAAa W HU3MEpPEHHUE
nocTostHHOU PunOepra.

Tema 3. Qusuka amomno2o A0pa u INEMEeHMAPHBIX YACHIUY,.



Hyxnonnas mozens sinpa ['eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe uucio
anpa. M30Tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. OJIEKTPOHHBIM U TMO3UTPOHHBIA OeTa-pacmaj.
["'amMma-uzinyuenue.

3aKOH paguoaKkTHBHOTO pacnana. PaamoakTuBHbIE M30TONBI B npupoxae. CBoiicTBa
MOHU3HPYIOIIETO W3IIy4YeHUs. BriusHHe paJuOakTUBHOCTH HA JKUBBIE OpPTaHU3MBI.
EcrectBennsbiit o uznydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JleexT maccsl spa.

SAnepubie peakuuu. Jlenmenue u cuHTe3 saep. SAnepHsie peakTophl. [IpoGiembi
YIPaBIIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. DKOJOTUUECKUE ACIEKThl Pa3BUTHUS SIACPHOU
SHEPIreTUKH.

MeToapbl perucTpanuy U UCCIAEAOBAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE  B3aUMOJACUCTBUSA.  bapuOHBI, ME30HBI W  JICOTOHBI.
[IpeacraBnenne o CrannapTHO Moaenu. KBapK-TIIFOOHHAsI MOJENb aIpOHOB.

®uzuka 3a npeaenamu CranaapTHoi Moaenu. TEéMHast MaTepus U TEMHas SHEPIHSL.

EnnncTBO pmznueckoi KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JO3UMETpP, Kamepa
Buinibcona, snepHbIl peakTop, TEPMOSICPHBIM peakTop, aroMHas Oom0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Uccnenosanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETpA.

N3ydenue noriomeHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pasznes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Ortanel pa3BUTHS acTpOHOMMHM. lIpukiagHOE W MHMPOBO33PEHUYECKOE 3HAYCHHE
actpoHomuu. [I[pUMEHUMOCTH 3aKOHOB (DU3UKHU JJIsi OOBSCHEHUS MPUPOIbI KOCMUUYECKUX
00OBEKTOB.

MeTtonbl aCTpOHOMHUYECKHUX HcchenoBaHUNA. COBPEMEHHBIE ONTUYECKHUE TEJIECKOIIBI,
PaaNOTENECKOIbI, BHEaTMOC(EpHAst aCTPOHOMHSL.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bl, TUTAHETHI, UX BUIUMOE JIBUKEHUE.

ConHeuHas cuctema.

Counnrne. CosnHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIa U 3BE3I.

3BE3/1bl, UX OCHOBHBIE XapaKTepUCTHKU. [[narpamMma «CIEKTpajabHbIA KllacC —
CBETUMOCTBH». 3BE3NBl TJIABHOM TMOCJEAOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3M TJIABHOW MOCJIEAOBATEIBLHOCTA. BHYTpeHHEe CTpoeHHe 3BE3.
CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUH U 3Bodtonuu ConHIA M 3BE31. DTambl
JKU3HHU 3BE3.

Mueunsiii [Iyts — Hama ["anaktuka. [lonoxenne u arxenune CosHna B ['anakTuke.
Tunel ranaktuk. Paguoramaktuku v kBazapsl. YEpHBIE OBIPHI B sIApax FajaKTHK.

Bcenennas. Pacipenue Beenennoii. 3akon Xa06ma. Pazoeranue ranaktuk. Teopus
Bbosbmoro B3peiBa. PenukToBOE M3nydeHUeE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxkue naonrooenus.

HaGnronenust 3BE3gHOrO HebOa HEBOOPYXKEHHBIM TIJ1a30M C  HCIIOJIH30BAHUEM
KOMITBIOTEPHBIX TMPUIIOKEHUM [JIsI OTNPEACNICHUS TOJOKEHUs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/IMst CEeBEpHOro MOJIyIIapus U IPKUE 3BE3IbI.



Ha6monenus B Teneckon JlyHbl, MIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTLICHUIA.

Du3nYeCKUl NPaKTUKYM.

CnocoObl u3MepeHus: (PU3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(GPOBBIX M3MEPUTEIBHBIX NPUOOPOB U  KOMIIBIOTEPHBIX JIATYMKOBBIX  CHCTEM.
AOGCOIIIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEIIHOCTU U3MEPEHHUM (pu3nuecKkux BenurH. OleHka
IpaHUL] OTPEIIHOCTEN.

[IpoBeneHNe KOCBEHHBIX H3MEPEHHM, HCCIEOBAaHUN 3aBUCUMOCTEH (PU3MYECKHUX
BEJIMYMH, TPOBEpKa MPEMJIOKEHHBIX THUNOTE3 (BBIOOp U3 pabOT, OMUCAHHBIX B
TEMaTUYECKUX pa3fenax «YUYEHMUECKHH HSKCIEpPUMEHT, JlabopaTopHbie pPaboThI,
MPAKTUKYM).

O0o0maroniee NOBTOPEeHHUeE.

O6o0menne W cUcTeMaTu3alus COJACpPKaHMUS pasfenoB Kypca «MexaHukay,
«MomnekynspHass (Qu3nKka ¥ TepMOAMHAMUKA», «DIeKTpoauHamukay, «Konebanus wu
BOJIHBD, «OCHOBBI CHEIHATBFHOM TEOPUH OTHOCUTENBHOCTH», «KBaHTOBas ¢usnkay,
«IEeMEeHThI aCTPOHOMHH U aCTPODUZUKI.

Ponb (u3uKku ¥ acCTPOHOMUHU B SKOHOMHMUYECKOHM, TEXHOJIOIMUECKOM, COIMAIbHON U
TUYECKON cdepax AeATeTbHOCTH YEJOBEKa, pOJib U MECTO (PU3MKUM M ACTPOHOMHUH B
COBPEMEHHOW HAy4YHOM KapTUHE MHpa, 3HAYECHUE OIMUCATEIBbHON, CHUCTEMATU3UPYIOLLEH,
OOBACHUTENFHON U MPOTHOCTUYECKOU (PYHKIUN (PU3NUECKOU TEOPUH, POIb PU3NUECKON
TEOPUU B (POPMHUPOBAHUU TMPEICTABICHUA O (QU3MUECKOW KapTUHE MHUpPA, MECTO
¢u3znyeckoil KapTUHBI MHpa B OOIIEM psJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 11 kimacce ocyiecTBisieTcs ¢
Y4ETOM COZAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcamMu MaTE€MaTUKH, OWOJIOTHH,
XUMUH, reorpadyuu U TEXHOJOTHH.

MesicnpeOmemnole NOHAMUA,C6A3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20
no3HaHuA: SIBJICHUE, HAYYHBIM (akT, runores3a, (u3nyueckas BEeITUUYMHA, 3aKOH, TEOpHS,
HaOJIOJIEHNE, OKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, HW3MEpPEHHUE, MOIPEIIHOCTH
U3MEpPEHU, U3MepUTEIbHBIE TPUOOPHI, IU(poBas TadopaTopus.

Mamemamuka: peuieHre cucTeMbl ypaBHeHUH. TpuroHomerpuueckue (QyHKIUH:
CUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPHUI'OHOMETPUYECKOE TOXKAECTBO.
BekTtoppl M MX NOpOEKUMM HAa OCU KOOpPAMHAT, CJOXKEHHE BEKTOpOB. lIpoun3BoaHble
aneMeHTapHbIX (yHKUud. [Ipu3Haku mogoOusi TPEeyrojbHUKOB, ONPECICHUE IUIOMIAIH
IJI0CKUX QUryp u oobE€ma Ted.

Buonocua: >nekrpuyeckue sIBICHUS B )KUBOM MPUPOE, KoeOaTeabHble ABUKEHUS B
KUBOW TPUPOJE, DOKOJOTMYECKHE PHUCKM IIPU  IPOU3BOJACTBE  DIIEKTPOIHEPIHUH,
AJEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl, YIbTPAa3BYKOBas JHArHOCTHKA B
MEJMILNHE, ONITUYECKUE SABJICHUS B ) KUBOU MPHUPOLE.

Xumusa: CTpOCHUE aTOMOB M MOJIEKYJI, KpPUCTAIUINYECKAsT CTPYKTypa TBEPIBIX TEIL,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBINA aHAJIU3.

T'eozpagpua: marHutHble TOMIOCa 3€MIIM, 3aJIeKU MATHUTHBIX Py, (OTOCHEMKA
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozus: IIPUMEHEHUE  IIOCTOSIHHBIX  MAarHuTOB,  DJIEKTPOMAarHUTOB,
ANIEKTpOABUraTeNb SIkoOH, reHepaTop MEePeMEHHOro TOKa, MHAYKLUHUOHHAs Medb, JTUHUU
JJEKTponepeaay, JJIEKTPOABUIATENb, padap, PAaAUONPUEMHHUK, TEJIEBU30pP, AHTEHHA,
tenedon, CBU-neub, ynpTpa3BykoBasi IMarHOCTHUKA B TEXHUKE, MTPOCKIIMOHHBIN ammapar,



BOJIOKOHHAasA OIITHKA, COJIHCYHAsA 6aTape>1, CIIYTHHUKOBBIC HpI/IéMHI/IKI/I, AACpHasd OHCPIreTUKa
M DKOJIOTMYECKHME ACIIEKThI €€ pasBUTHA.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJabTAThl OCBOCHHUS Y4yeOHOro mnpeamera «DuU3MKay HJOJKHBI
OoTpaxxaTb ~ TOTOBHOCTh MU  CIOCOOHOCTh  OOy4YalOIIMXCA  PYKOBOACTBOBATHCS
c(hOopMHUPOBAHHON BHYTPEHHEH MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIMX TPAJULHUOHHBIM LIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M ONBITa JCATEIBHOCTH B
IPOLIECCE pealin3allid OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIBHON JEATEIBHOCTH, B TOM
YUCJIE B YACTU:

rPa’kIAHCKOTOBOCIIUTAHMS:

e c(hOpMHUPOBAHHOCTH TPAKIAHCKOW TO3UIMK OOYUYaAOIMIETOCS KaK aKTHUBHOTO W
OTBETCTBEHHOTO WICHA POCCUIMCKOTO OOIIECTRA;

e TMPUHATHE  TPAJULUUOHHBIX  OOIIEUETIOBEUECKUX  TYMAHUCTHYECKHX  H
JEMOKPATHUECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO [I€SITEIBHOCTh B HHTEpEcax TpaxgaHCKOro
o0l11ecTBa, y4acTBOBATh B CAMOYITPAaBJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

e YMEHHE B3aUMOJECHCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSIMHY U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOU 1€ TENBHOCTH.

NATPHOTHYECKOTOBOCTIMTAHUA:

e cOPMHUPOBAHHOCTH POCCUNUCKOM TPaXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

e IICHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOTOBOCITMTAHUS:

e chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOIO MOBEACHUS;

e CHOCOOHOCTH OIICHMBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIC pEILICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IYIIIETO.

3CTEeTUYECKOTOBOCTIUTAHMS:

e OCTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYas 3CTETHKY HAayYHOTO TBOPYECTBA,
npHUCyIIEro (GU3NIECKON HayKe.

TPY/AOBOTOBOCIIUTAHMS:

e HHTEpEC K Pa3jIu4HbIM cepaMm mpodeccHoHaTbHON AeSTENHHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOW U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccur 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBL;

e TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO M CamMOOOpa3OBaHUIO B 00JIACTH
(bU3UKHN Ha TPOTSHKEHUU BCEH JKU3HU.

IKOJIOTHYECKOTOBOCTTUTAHMS:

e CchOpPMUPOBAHHOCTb  DKOJIOTUYECKOM  KYJBTYPhI, OCO3HaHHWE TJ00aJBHOTO
XapakTepa SKOJOTHUECKUX TTPOoOIeM;

e IUIAHMPOBAHHUE U OCYLIECTBJIEHHUE JICMCTBUM B OKPYXAIOLIECH Cpele Ha OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;



paCIIMPEHHUE OMbITa JESITEIBHOCTH AKOJIOTHYECKON HANPABICHHOCTH HAa OCHOBE
MMEIOIIHNXCS 3HAaHUH o (Pru3uKe.

HEHHOCTUHAYYHOI'OIIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

OCO3HaHMWE IIEHHOCTU HAy4YHOU JEeSATEIbHOCTH, TOTOBHOCTH B IMPOIIECCE H3yUCHHUS
(GU3UKKM  OCYIIECTBIIATh NPOEKTHYIO U HCCIEAOBATENbCKYIO JIEATEbHOCTh
UHAMBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Ba3soBniesiornueckneaeicTBUA:

CaMOCTOSTEIIEHO (POPMYJIMPOBATh M AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONpPENEATh UENU JIEITEIbHOCTH, 3a/1aBaThb MAapaMeTpPhl M KPUTEPUU HX
JOCTHKECHUS,

BBISBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B pacCMaTPUBAEMbBIX (PU3UUECKUX
SIBJICHUSIX

pa3pabaThiBaTh IUIaH pEIICHUs TPoOJeMbl C y4€TOM aHaau3a HUMEIOIIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTb, OLICHUBATh COOTBETCTBUE DPE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKU NOCJIEACTBUM AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIMNOJHATH pabOTy B YCIOBHUSX PEATbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEUICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBblencciiefoBare/ibCKHe el CTBHA.

BIIQ/JIETh HAYYHOW TEPMHHOJOTHEH, KIIOYEBBIMA TMOHITHSIMH W METOJaMHU
(u3nuecKoil HayKH;

BIIa/ICTh HABBIKAMH Y4€OHO-MCCIIETOBATENBCKOW U MPOEKTHOW AESITETHhHOCTH B
o0nacTu (U3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB peIlECHUs 3a7ad (PU3UUYECKOrO COACp)KaHUsS, MPUMEHEHUIO Pa3TMYHBIX
METOJI0B IMO3HAHUS;

BJAJE€Th BHJAMU JICATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAaHMS, €ro
UHTEpIpeTalny, MNpeoOpa3oBaHUI0 M MPUMEHEHHMIO B pPa3jMYHBIX Y4YEOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTH (PU3UKH;
BBISIBJISITH  IPUYMHHO-CIICJICTBEHHBIE CBSA3M M aKTyaJlM3UpoOBaTh  3ajady,
BBIIBUTATh THUIOTE3y €€ peIIeHMs, HAXOJUTh apryMEHTHI Ul J10Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATH TMOJIYYCHHBIE B XOJE PEIICHUS 3aJa4d Pe3yIbTaThl, KPUTUICCKU
OIICHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTh U (opmynupoBaTh COOCTBEHHbIE 3aJayd B  00pa3oBaTeNbHOU
JESTEIIbHOCTH, B TOM YHCJIC TIPU N3YYCHUH (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT;,

yMETh TEPEHOCUTh 3HaHUA 10 (u3MKe B  MPAKTUYECKYyI0  00JacTh
KHU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;



BBIABHUI'aTb HOBLIC UJICH, IIPCAJIAraTh OPUTMHAJIBHBIC ITOAXO0Abl 1 PCIICHUW A,
CTaBHUTDb HpO6J’ICMBI " 3a1a4M, OOITYCKAaIHUEC aJIbTCPHATUBHBIC PCIHICHHA.

Pabora ¢ unpopmaumeii:

BJIQJIETh HaBBIKAMHU TMOJy4YeHUs HHGoOpMaluu (U3UYECKOTO COACPKAHUS U3
HMCTOYHUKOB pPa3HBIX THUIIOB, CAMOCTOSITEIBLHO OCYIIECTBIATH IOUCK, aHAJIM3,
CHUCTEMAaTHU3AIMI0O U HHTEPHpeTaIuio MHGOPMAIUK Pa3IMYHBIX BHIAOB U (HOpPM
peCTaBIICHHUS;

OIICHUBAThA0CTOBEPHOCThHUH(OPMAIIUH;

UCII0JIb30BaTh CpeIcCTBA MH(MPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUN B
pEIICHNN KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHU3AlMOHHBIX 3aJad C
coOmoienneM TpeOOBaHWA SPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTUCHHI,
pecypcocOepeKeHrs, MPABOBBIX M ITUYECKUX HOPM, HOpM HH(GOPMAITMOHHON
0e30MacHOCTH;

CO371aBaTh TEKCThI (PU3MUECKOTO CONIEPKAHUS B PA3IMIHBIX (hopMaTax ¢ yud€Tom
Ha3Ha4YeHUs] HHGOPMAITNH U [IEJIEBON ayIUTOPUH, BEIOMpAs ONTUMAIIBHYIO (popMy
IpeACTaBICHUS M BU3YyaJIU3allUH.

KoMMmyHnKkaTHBHbIEyHUBEpPCAJIbHbIeyYeOHble1eiiCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlU U CMATYATh KOH(QIUKTHI;
Pa3BEPHYTO U JIOTMYHO H3JaraTh CBOK TOYKY 3pE€HHUS C MCIIOJIb30BAHUEM
SI3bIKOBBIX CPECTB;

MOHMMAaTh W UCIOJb30BATh MNPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaIbHOU
padoTHI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIIEKTUBA;

NPUHUMATH  LEJIM  COBMECTHOM  JEATEIBbHOCTH,  OpPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUSL IO €€ JOCTHUKEHHUIO: COCTAaBIIATh IUIAH JCHUCTBUI,
pacrpenensiTb poiaud ¢ y4ETOM MHEHMH YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOETO BKJIa/Ja U KaXKJOTO YYaCTHHKA KOMAaHJbI B OOIUI
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKThI, OLEHUBATh WJE€U C MO3UIUMKA HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE MOBEAECHUE B PA3JIMYHBIX CUTYALUAX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh HMHUIIMATUBHBIM.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IMO3HABATEIIBHYIO JIESITEIBHOCTh B 00JacCTH
GU3UKM U aCTPOHOMHH, BBISBIISITH MPOOJEMBI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBECHHEIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJISIThH IUIAH PEIICHUS] PaCUETHBIX M KaYyeCTBEHHBIX 3ajiad,
IJIaH BBHITIOJIHEHUSI TIPAKTUYECKON pPabOThI ¢ Y4€TOM HWMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MIPEATIOYTCHU;

JaBaThOLIEHKYHOBBIMCHUTYAIIUSIM;

pactMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTh  OCO3HAHHBIM  BHIOOp, AapryMeHTHpOBaTh e€ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;



OLICHUBATHIIPUOOPETEHHBINOIIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIMU B 00JacTH (PU3MKH,
MOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBINUHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B JIE€STEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IEIISIM;

BJIa/ICTh HABBIKAMM TO3HABATENHbHON pedIeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTEIBHBIX MIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI peIIeKCUU Uil OLIEHKH CHUTYyallud, BbIOOpa BEpPHOIrO
peLIeHus;

yMETh OILICHMBAaTh PUCKM U CBOCBPEMEHHO MPUHHUMATh pEHICHUS MO0 HuX
CHUKEHHUIO;

NpUHUMAaTh MOTUBBl W apryMEHThl JIpyTMX T@PU aHalK3€ PpPe3yJbTaToB
NEeSATENbHOCTH;

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI W aApPryMEHTBhl [JPYyrUX I[PU aHAJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B IMpoHeccCcC NJOCTUIKCHUA JIMYHOCTHBIX PC3YJIbTATOB OCBOCHH:A IIPOI'paMMBI IIO (1)I/IBI/IKC
L YPOBHA CPCOHCTO 06HIGF (0] O6p&30BaHI/IH y O6y‘IaI-OIHI/IXCSI COBCPHICHCTBYCTCA
3MO].IPIOH21JII>HI>II>1 HHTCIIJICKT, HpGI[HOJIaFaIOIHI/Iﬁ C(i)OpMHpOBaHHOCTBI

CaMOCO3HAHUs, BKIIIOYAIOMIETO CIHOCOOHOCTh MOHMMATH CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAPaBICHUS Pa3BUTH COOCTBEHHOW SMOIIMOHAIBHOM CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIOIMIETO CAaMOKOHTPOJb, YMEHHUE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIIOCOOHOCTh aJalTUPOBATHC K
HYMOIIMOHATBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;
BHYTPEHHEH MOTHBAllMW, BKIIOYAIOMICH CTpEeMIICHWE K IOCTHIKEHHUIO IENd |
ycIiexy, ONTHMHU3M, MHUIMATUBHOCTh, YMEHHE IEHCTBOBATh, MCXOJ U3 CBOMX
BO3MO>XHOCTEH;

SMIATHM, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE
APYTUX, YYMTBIBaTh €ro MpU OCYIIECTBICHUH OOIIECHHS, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTpauBaTh OTHOILEHUS C
APYTUMH JIOABMH, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

ITPEJIMETHLIE PE3VYJIBTATBI

K xoniy oOydenuss B 10 kKnacce npeaMeTHbIC Pe3ybTaThbl Ha YriayOJEHHOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

NOHUMATh POJb (PU3UKU B IKOHOMHYECKOM, TEXHOJOTMUYECKOU, IKOJOTUYECKOH,
COLIMAJIBHOM U 3TUYECKON cepax AesTeIbHOCTH YETIOBEKA, POJIb U MECTO (PUBUKHU
B COBPEMECHHOM HAy4YyHOM KapTUHE MHpa, 3HAYEHHUE  OIMCATEIBHOU,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOM W  NPOTHOCTHYECKOW  (DyHKIUH
(Gu3MUecKo TEOpUM — MEXAHWKH, MOJIEKYJSIPHOU (DU3MKH U TEPMOJMHAMUKH,



poiib (huU3MUECKOM Teopuu B (POPMUPOBAHUHU TMPEACTABICHUM O (QHU3NUECKOU
KapTUHE MUPA;

paznuyaTh YCIOBUS NPUMEHHUMOCTH Mojelied (PU3NYECKUX Tel M MpPOLEecCOB
(sBnEeHUI): WHEpLHATIbHAS CUCTEMA OTCcuéra, alCOJIOTHO TBEPIOE TEO,
MaTepualibHas TOYKa, pPaBHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TaJieHuE,
a0COIOTHO yripyras aedgopMalius, abCOIOTHO YIPYroe U abCOIIOTHO HEYIPYyroe
CTOJIKHOBEHHS, MOJIETIU Ta3a, MKUAKOCTH U TBEPAOro (KpUCTAJUIMUECKOT0) Tea,
UJCATbHBIN Ta3, TOUEUHBIN 3apsi, OJHOPOIHOE IEKTPUUECKOE MOJIE;

pasznuyaTh ycloBUs (FpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB,
MOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYCHHOCTH
WCIIOJIb30BaHMUs YaCTHBIX 3aKOHOB;

AHAJIM3UPOBATh U OOBSCHATH MEXAHMYECKHE MPOLECCHl U SBIICHHS, WCIONb3YS
OCHOBHBIE IIOJIOKEHUS M 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXAHHYECKOTO
JBUKEHUS, bopMyTBI KHHEMaTUKU PaBHOYCKOPEHHOIO JBUYKEHUS,
npeoOpa3zoBaHus ['anmuies sl CKOPOCTH M IepeMelieHus, 3akoHbl HproToHa,
OPUHIMIT OTHOCUTENBHOCTU ['annies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI
COXPAaHEHHUs MMIyJbCa W MEXAaHUYECKOW OJHEPruM, CBS3b pPabOTHI CUJIBI C
U3MEHEHUEM MEXAHWYECKOW SHEPIHH, YCIOBHS PABHOBECHS TBEPIOTO TENA), IPU
3TOM HCHOJB30BATh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3zoBaHuil ['ammies, BTOpOro u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHMSI MMITYJIbCA U MEXAHUYECKOMN
DHEPI'uH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBaTh M OOBSACHATH TEIUJIOBBIE IMPOLIECCHl W SIBJICHUSA, HCIOJIb3Ys
ocHoBHbIE NTosoxkeHUss MKT 1 3aKOHBI MOJIEKYISIPHON (PU3HKU U TEPMOJUHAMUKHI
(cBSA3b [NaBIIEHMSI HJIEAJBHOTO Ta3a CO CpEeAHE KWUHETUYECKON HSHepruei
TEIUIOBOTO JBWKEHUS M KOHLEHTPALMENM €r0 MOJIEKYJ, CBSI3b TEMIIEpaTyphl
BEILIECTBA CO CPEAHEN KHHETHYECKON DHEPTUEN TEIIOBOTO IBUKEHUS €T0 YACTHIL,
CBSI3b JABJICHHMS MJICAIBHOTO Ta3a C KOHUEHTPAUMEW MOJEKYJI M €ro
TeMmrepaTrypor, ypaBHeHue  MeHnnaeneeBa—Kianelipona, TEepBbIMA  3aKOH
TEPMOAMHAMMKH, 3aKOH COXPaHEHUS SHEPIrUU B TEIUIOBBIX MPOILIECCAX), IPU 3TOM
UCIIOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs MeHneneeBa—KnanelipoHna;

aHAJIM3UPOBATh M OOBICHATH DJEKTPUUECKHE SIBJICHHUS, HCIOJbB3YyS OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXPaHEHUS AJIEKTPUYECKOTO
3apsiaa, 3akoH KylioHa, MOTEHIMaIbHOCTh JIEKTPOCTATHYECKOTO MOJISA, TPUHIUIT
CyHEPHO3ULIHNHA  DJIEKTPUYECKUX TMOJEH, NPU ITOM  YyKas3blBas  yCIIOBUS
MIPUMEHUMOCTH 3akoHa KylloHa, a Takke NpakTHYECKH BaXKHbIE COOTHOLIEHHS:
3akoHbl OMa U1 ydacTKa LENU U JUIs 3aMKHYTOM JJIEKTPUYECKOW LENH, 3aKOH
Jlxoyns—Jlenna, npaBuiia Kupxroda, 3akonsr @apajes AJ1s1 3JIEKTPOIIn3a);
ONMKCHIBATh (DU3UYECKHE TMPOLECChl W  SIBJICHUS, WCHONb3YyS BEJIMYUHBIL:
NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, UMIIYJbC TEJIa M CHCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JABJIICHHE, IOTEHUMAaJIbHAs JHEPrus, KUHETHYECKas SHEprus,
MEeXaHW4YecKas SHEprusi, padoTa CHIIbI, LIGHTPOCTPEMHUTEIBLHOE YCKOPEHHUE, CHUiia
TSKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHUS, MOLUIHOCTb, SHEPIUsl B3aUMOJECUCTBUS
Tena ¢ 3emi€il BOMM3M €€ TMOBEPXHOCTHU, HHEPrus yOpyrou nedopmaruu
NPYXHUHBI, KOJMYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIleparypa Tena, paboTa B
TEPMOJANHAMMKE, BHYTPEHHSSI SHEPTUs HAEaJbHOTO OJHOATOMHOrorasa, pabora



WJICUIBHOTO Ta3a, OTHOCHUTENbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wumeanbHOTO
TEIJIOBOIO JBUTATENS; AJIEKTPUUYECKOE TO0Jie, HANPSKEHHOCTh 3JIEKTPUUECKOTO
MoJsl, HANpSHKEHHOCTh MOJISI TOYEYHOrO 3apsija WIM 3apsHKEHHOro Iapa B
BAKyyM€ M B JUAJICKTPUKE, MOTCHIUAN 3JIEKTPOCTATUUYECKOIO TOJISl, Pa3HOCTH
MOTEHIIMAIOB, AJIEKTPOABMIKYIIAs CUJIA, CUJIa TOKA, HAPSIKEHUE, MOIITHOCTh TOKA,
AJIEKTpUYECKas EMKOCTh IIJIOCKOTO KOHAEHCATOPA, COMPOTUBJICHHUE YYacTKa IEMH
C TIOCJIeIOBAaTEIbHBIM M TAPAJJICIBbHBIM COEJUHEHUEM PE3UCTOPOB, JIHEPIus
AJIEKTPUYECKOTO IOJI1 KOHJICHCATOPa;

OOBSICHATh OCOOCHHOCTH TIPOTEKaHMS (UBUYCCKUX SBJICHUN: MEXaHHMYECKOE
JBI)KCHUE, TEIJIOBOE JBIKCHHE YacTHUI[ BEIIECTBA, TEIJIOBOE paBHOBECHE,
OpOoyHOBCKOE mBWXKeHWE, auddy3us, wucmapeHue, KUNEHUE W KOHACHCAIHS,
IJIABJIEHUE W KPUCTAIUIM3ALMS, HAMPABICHHOCTh TEIUIONEPENAYU, BJICKTPU3ALUS
TeJl, 9KBUMIOTEHIIUAIBHOCTh MOBEPXHOCTHU 3aPSIKEHHOTO MPOBOIHUKA;

MIPOBOANTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DPM3MYECKOM BETUYUHBI OT JPYTroi
C HMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCHpOBaTh PE3yNbTaThl IMOJYYCHHOM 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B
BUJe¢ TpadUKOB C Y4ETOM aOCOJIIOTHBIX TOTPEIIHOCTEH H3MEpEeHUH, JenaTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (PU3NUECKHX BEJIMYMH, NMPU ITOM BBHIOUPATH
ONTUMAJIbHBIA METOJI U3MEpPEHHUs, OIICHUBATh aOCOJIOTHBIE M OTHOCHUTEIIbHbBIC
MOTPENTHOCTHU MPSIMBIX ¥ KOCBEHHBIX U3MEPECHUN;

MPOBOAUTL OMBITHI IO TPOBEPKE MPEIJI0KEHHON TUMOTE3bl: IIaHUPOBATH
AKCIEPUMEHT, COOUpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHaJM3UPOBATh
MOJTyYEHHBIC PE3YJbTAThl U JeaTh BBIBOJ] O CTaTyCe MPEII0KEHHON TUIIOTE3b;
cobyofaTh mpaBuia O€30MacHOTO TpyJa NpPH MPOBEICHUM HCCICIOBAHUN B
paMKax y4eOHOIro SKCIEepUMEHTa, MPAKTUKyMa U y4eOHO-UCCIEA0BATEILCKOU U
MPOEKTHOU JIESITEIBHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U
1ab0paTOpHOTO 000PYOBAHUS;

pemath pacuéTHpIC 3aJadyd ¢ SIBHO 3aJaHHOM M HESBHO 3aJ]aHHONU (PHU3UYECKOMN
MOJICNIbIO: HA OCHOBAHWHW aHAIM3a YCIOBHUS OOOCHOBBIBATH BBIOOP (pu3MUECKOM
MOJIeNIA, OTBEYalolleld TpeOOBaHUSM 3a7aud, MPUMEHITh (OPMYIIbI, 3aKOHBHI,
3aKOHOMEPHOCTH M TIOCTYyJaThl (PU3NYECKUX TEOpUHA TMPU UCIOJIb30BAaHUU
MaTeMaTUYECKNX METOJIOB PEIICHHS 3a/Jad, MPOBOJUTH PAaCUEThl HA OCHOBAHUU
UMEIOIIMXCS JIAaHHBIX, aHAJW3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METO]IbI
pelIeHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

pemiaTh KadyeCTBEHHbIC 3aJaud, TpeOyrolue MPUMEHEHHUS 3HAHUW U3 Pa3HbIX
paszienoB Kypca (U3MKH, a TaKkKe MHTErpald 3HAHUM U3 JPYTUX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'0 IUKJIA: BRICTPAUBATD JIOTHYECKYIO LIETIOUKY PaCcCyKICHUIN
C OTIOPOM Ha M3YUYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB
PabOThl UBMEPUTENHHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJOTMIECKUX
MPOLIECCOB;

MPUBOJNTH TPUMEPHI BKJIaJla POCCHMCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHAJIM3UPOBaTh M OIICHUBATh TIOCJIEJACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JIESITETLHOCTH YEJOBEKa, CBA3AHHOW C (PU3WYECKUMH TMPOIECCaMU, C TO3UIUI



HKOJIOTHYECKOMN 0€30MacHOCTH, npeCTaBICHUN 0 palroHaIbHOM
MPUPOIOTIOIB30BAHUH, & TAK)XKE Pa3yMHOM HCIIOJIb30BAHUU JOCTIXKCHUN HAYKHU U
TEXHOJIOTHIA JUTSI TATBHEHUIIIETO Pa3BUTHSI YEIOBEYECKOTO OOIIECTBa;

e TMPUMEHATH pPa3JIMYHbIE CHOCOOBI paboThl Cc wuHMOpMaKel (U3UIECKOTrOo
COJIEp)KaHUsl C MCIOJB30BaHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHH,
OpU STOM HCIIOIB30BaTh COBPEMEHHBIE WH(MOPMAIMOHHBIE TEXHOJOTHH IS
NOWCKa, TIepepabOTKH H TPEIBSABICHHUS YyU4eOHOW ¥ HAyYHO-TIOMYJISIPHON
nHPOpPMAIUH, CTPYKTYPUPOBAHHUS U WHTEPIpETAA WHPOPMAITUH, MOTyIeHHOM
U3 PpasIUYHBIX HWCTOYHUKOB, KPUTHUYECKH AaHAIM3HPOBATh IOTyYaEMYIO
uH(POPMAIIMI0O M OLIEHHWBAaTh €€ JIOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIHUXCS
3HAaHUU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHMKA HH(pOopMaLnu;

e TIPOSABIATH OpPTraHU3AIMOHHBIE M TIO3HABATENbHBIE YMEHHUS CaMOCTOSITEIBHOTO
MpUOOPETEHUST HOBBIX 3HAHUN B MPOIECCE BBITIOJHEHUS MPOCKTHBIX U Y4eOHO-
HCCIIE0BATENbCKUX padoT;

e paboTaTh B IpyIIe ¢ UCIIOTHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, IITAHUPOBATh
paboTy TPyMIbl, PalMOHAILHO PACTIPENCIATh ACSITEIBHOCTh B HECTAHJIAPTHBIX
CUTYyallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXXJIOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHne paccMaTpuBaeMon IpoOJIeMBl;

e TMpOSIBISATH MOTHUBAIMIO K Oynymed mnpodeccHoHanbHOM JesATEIbHOCTH TIO
CHENUATBHOCTIM (HU3UKO-TEXHUYECKOTO MTPOQUIIS.

K xonuy oOyuenust BII kaacce mpeaMETHblE pe3yibTaTbl Ha YriayOJIEHHOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHM:

e IIOHMMATh POJIb (PU3UKU B IKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOU WU
ATUYECKON cdepax HNesITeIbHOCTH YeNOBEKa, pPOJb M MeCcTO (U3HKUH B
COBPEMEHHOW HAy4YHOW KapTUHE MHpA, pPOJb ACTPOHOMHUM B NPAKTHYECKOMN
NEATEIbBHOCTH 4YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHMYECKOM pa3BUTHH,
3HAYEHHWE  ONUCATENbHOW,  CHUCTEMATU3UpYIOLIEH,  OOBACHUTEIbHOH U
MPOTHOCTUYECKOW ~ (PYHKUMHA  (PU3NYECKOH TEOpHUHM —  DIEKTPOAMHAMUKH,
CHeUaIbHOM TEOPUH OTHOCHTEIBbHOCTH, KBAHTOBOM (PU3UKH, POJIb (HPU3UUECKOM
TEOpUu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NUECKON KapTHUHE MHUpPA, MECTO
(pu3nyeckoil KapTUHBI MUpPa B OOILEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJIEHUH O TIPUPO/IE;

e pa3iMuaTh YCJIOBHUS NPUMEHUMOCTH MojeNel (U3NYECKUX Ted M IMPOILECCOB
(sBIEHUI): OIHOPOAHOE DJJIEKTPUYECKOE M OJHOPOAHOE MArHUTHOE MOJH,
rapMOHUYECKHUE KOJIeOaHUs, MaTeMaTHUYECKUN MasiTHUK, UCANbHBIA MPY>KUHHBIN
MasATHHUK, TAPMOHUYECKHE BOJIHBI, WJCATbHBIA KOJEOATENbHBI KOHTYpP, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIIpa U KBAHTOBOM MOJIENIN CBETA;

e pasnuyaTh yclioBUS (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMNA XapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OIPAaHUYEHHOCTb
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

e AHANM3HUPOBATb M OOBACHATH JJIEKTPOMATHUTHBIE TPOLIECCHI U SIBJICHUA,
HCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHHUSA M 3aKOHBI DJIEKTPOJAMHAMHUKHA WU CIIELIUATIBbHOMN
TEOPUH OTHOCUTENBHOCTH (3aKOH COXPAHEHUs JJEKTPUYECKOTO 3apsnaa, Chja
Awmnepa, cuna JlopeHua, 3aK0H 3JIEKTPOMArHUTHOW MHIYKIMWU, npaBuio JleHua,
cBs3b DJIC caMOMHIYKIIMM B 3JIEMEHTE SJIEKTPUYECKOM WEMU CO CKOPOCTHIO



M3MEHEHHSI CHUJIbl TOKA, IMOCTYJAThl CHEIUAIbHON TEOPUU OTHOCUTEIHLHOCTHU
OWHIITEITHA);

aHAIM3UPOBaTh U OOBSCHATH KBAHTOBBIE MPOIECCHl M SIBJICHUS, HCIOJIb3Ys
MOJIOKEHUs] KBAaHTOBOM (u3uku (ypaBHeHue OHIITEMHA s dorodddexra,
IIEPBBIA U BTOPOU MOCTYyNaThl bopa, MPUHIIMIT COOTHOLIEHUS] HEOIPEACIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPAHEHHS 3apsAI0BOTO U MACCOBOTO YMCEN U SHEPTUH B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO paciaja);

ONMHUCHIBATh (U3UYECKUE TMPOIECChl W  SBJICHUS, WCMOJIb3YS BEJIMYUHBIL:
HaIpPsHKEHHOCTh 3JIEKTPUYECKOTO MOJIsA, MOTEHIHA 3JIEKTPOCTATUYECKOTO MOJI,
Pa3HOCTh MOTEHIMATIOB, AIEKTPOABMKYIIAS CUJIA, UHIYKIIUS MarHUTHOTO TMOJIA,
MarHUTHBIA TOTOK, cuja Awmriepa, WUHAYKTUBHOCTH, SJEKTPOJBIDKYIIAs CHJIA
CAMOMHJIIYKIIMM, DSHEPrus MArHUTHOTO TMOJiA TPOBOAHUKA C  TOKOM,
PENSATUBUCTCKUI UMITYJILC, TIOJTHAS SHEPTHUsl, SHEPTUs MOKOSI CBOOOTHON YaCTHIIbI,
DHEPTUS U UMITYJIhC (POTOHA, MACCOBOE YMCJIO U 3apsJl SAapa, SHEPTHSI CBS3H SIPa;
O0OBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3NUECKUX SIBICHUI: JIEKTPOMArHUTHAs
UHAYKIUS, CAMOUHIYKLHUS, pPE30HAHC, HWHTephEepeHIuss BOJH, AU(paKius,
JUCHIEpCHsi, TOJHOE€ BHYTpPEHHEE OTpaxkeHue, (OTodNEKTpUYecKuil 3hdexT
(potoaddexr), anbda- u Oera-pacnaabl saep, TraMMa-U3IydeHHE sfep,
bu3rUecKre MPUHIIMITBI CHIEKTPATIBLHOTO aHAlIW3a U pabOTHI JIa3epa;

ONpPENENIATh HANpPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJII MPOBOJHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTH H300pakeHue, CO3/1aBaeMO€ IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M, M
PacCUUTHIBATH €70 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATrarolue aCTPOHOMUYECKUE TMOHATHS, TEOPUH U 3aKOHBI
JUIsl aHalIn3a U 00bSICHEHUS (U3UYECKHUX MPOLIECCOB, MPOUCXOIAIINUX B 3BE3/MaX, B
3BE3IHBIX CHUCTEMaX, B MEXTaJIaKTUYECKOU cpese; IBHKEHUST HEOeCHBIX Tell,
ABOJIIOLIMY 3BE3]] U BeeneHHoii;

MPOBOAUTL  MCCJIEAOBaHUE  3aBUCUMOCTEH  (U3UYECKUX  BEIUYMH  C
UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUI, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNabTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIIUYUH B
BUJe TpaduUKOB C YYETOM aOCOJIIOTHBIX TOTPEIIHOCTEH W3MEpEHUH, [enaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHBIC M3MEpPEHUs (PU3NUYECKHX BEJIUYMH, MPU ITOM BBIOMpATh
ONTUMAJIBHBIA METOJlT M3MEpPEHHUs, OIICHHBATh aOCOJIOTHBIE U OTHOCUTEIHHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOAUTL OMBITHI IO TPOBEPKE MPEIJI0KEHHON TUMOTE3bl: IIAaHUPOBAThH
AKCIEPUMEHT, COOUpaTh OSKCIEPUMEHTAIBHYI) YCTAHOBKY, aHaJU3UPOBATh
MOJTyYEHHBIE PE3YJIbTAThI U JICJIaTh BBIBOJ O CTATyCe MPEI0KEHHOW TUITOTE3bI;
OTMCHIBATh METO/IbI TIOJTYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;

cobyrofaTh mpaBuia 0€30MacHOTO TpyJa NpPH MPOBEICHUM HCCICIOBaHUN B
paMKax ydeOHOIro JKCIEpUMEHTa, MPAKTUKyMa W y4eOHO-UCCIIeA0BATEILCKOU U
MIPOEKTHOW JIEITENIBHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U
1abopaTopHOTO 00OPYIOBAHUS;

pemaTh pacuéTHBIC 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOW (hHM3HUYCCKOU
MOJICNIbIO: Ha OCHOBAaHWM aHAJW3a YCIOBUSI BHIOMpATh (PU3NUECKHE MOJIEIH,
OTBEHArONMEe  TpPeOOBaHMSIM  3a/Jaud, TNPUMEHATh  (HOPMYJBI,  3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYyJaThl (PU3WYECKUX TEOpUHW TPU HCIOJIb30BAaHUU



MaTeMaTUYeCKNX METOOB PEIIEeHUs 3a1ad, MPOBOIUTH PacdyE€Thl HA OCHOBAHUU
MMEIOIINXCS JTAHHBIX, aHAJTU3UPOBATH PE3YNIBTAThl U KOPPEKTUPOBATH METOJIbBI
penIeHus ¢ y4ETOM MOJYyUYEHHBIX PE3YJIbTAaTOB;

peniaTh KaueCTBEHHBbIE 3a/Jaud, TpeOyrollue NPUMEHEHHs] 3HAaHUW M3 Pa3HBIX
pasziesoB Kypca (U3MKH, a TakKe MHTErpaluu 3HAHUW U3 JAPYTUX MNPEeIMETOB
€CTECTBEHHO-HAYYHOTO IMKJA: BHICTPAUBATh JIOTUUECKYIO IETIOYKY PACCYXKIACHUMN
C OMOPOM Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS;
UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX IPHUHIIUIIOB
paboOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUYECKHUX
MPOLIECCOB;

MPUBOJNTHh TPUMEPHI BKJIaJla POCCHMCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE TMPOIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

aHAJIM3UPOBaTh M OIICHUBATh TIOCIEJACTBUS OBITOBOM W MPOHM3BOACTBEHHOMU
NESATETPHOCTH YEJIOBEKa, CBA3aHHOW C (PU3WYECKUMH MPOIECCaMH, C TO3UITUI
HKOJIOTMYECKOMN 0e30MacHOCTH, MpEeICTaBICHUN 0 parMoHAIIbHOM
IPUPOAOIIOIH30BAHUH, & TAKKE PA3YMHOM HMCIOJIB30BAHUM JOCTHKEHUM HAYKU U
TEXHOJIOTUM IS TalIbHEHIIIETO Pa3BUTHS YEI0BEUECKOT0 OOIIECTBA;

OPUMEHSTh Pa3IMYHble CHocoObl paboTel ¢ uHMOpMaiuedn (U3NUIECKOro
CoJiepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHUH,
Opy 3TOM HCHOJB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHHU IS
MOMCKA, TEpepadOTKU W TIPEABSIBICHUS YYeOHOW W HAYYHO-TIOMYJISPHOU
nH(OpMAIUU, CTPYKTYPUPOBAHUS M MHTEPIPETANH WH(DOPMAIIUU, MOTydeHHON
W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKA AaHAIM3UPOBATh  IOIYy4aEeMYIO
nH(OpPMAIMI0O M OIICHWBATH €€ JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIONTUXCS
3HAHWH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHNKA HH(POPMAIINH;

MPOSIBJISITE OPTaHWU3AIMOHHBIE W TI03HABATEIBHBIC YMEHHS CaMOCTOSATEIHLHOTO
MpUOOPETEHUST HOBBIX 3HAHUH B MPOIIECCE BBHITIOJHEHUS MPOEKTHBIX M YUEOHO-
UCCJIeI0BATEIHCKUX PaboOT;

paboTath B TPyMIe C UCTIOJHEHUEM PA3IMYHBIX COIMANBHBIX POJIeH, MIaHUPOBAThH
paboTy TPyMIbl, PAlMOHAILHO PACTIPENCIATh ACSITEIBHOCTh B HECTAHJIAPTHBIX
CUTyallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB TPYMIBI B
pelieHre paccMaTpuBaeMon MPoOJIEMBI;

OPOSBJISITH MOTHBAIMIO K Oyaymied npodecCHOHANIBHONW JIEATeNbHOCTH  TI0
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO TPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

/ HaumenoBaHnuepasieioB u
I

TEeMIIPOTrPaMMbI

KosanyecrBoyacos
Bcer Konrpoabsnbiepador  IIpakruuyeckuepador
0 bl bl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIEpecypc
bl

Pazgen 1.HAYUHBIN METO/I HIO3HAHWSA ITPUPOIbI

11 Hay4npliiMeTOAITO3HAHUSTIPUPOABI 6
Hroronopaszaeny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crarukarépaororena 5
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10
Hroromnopasznery 35
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBIMOJIEKYIIIPHOKHHETHUECKOUTEOP 15 1
uu
3.2 TepmonnHamuka. TennoBbleMallInHbI 20 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
@dazoBbIE IEPEXOBI
Hroronopazneny 49
Paznen 4.9JIEKTPOAUNHAMMUKA
4.1 DNEKTPUUECKOEOIIe 24 1




4.2 [1oCTOSHHBINAIEKTPUUECKUUTOK 24
4.3 Toxku B pa3nmuyHBIXCpeaax 6
Uroronopazneny o4
Paznen 5.0U3NYECKUN IPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopazaeny 16
PezepBHOEeBpems 12
OBIEE KOJIMYECTBO YACOB I10 172 10 16

[NPOTPAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MaruauTHoemnosne 14
1.2 DIIEeKTPOMarHUTHASMHTYKLHS 13
Uroronopazneny 27
Pa3nen 2.KOJIEBAHUS U BOJIHbI
2.1 MexannueckuekoaeOanus 10
2.2 DneKTpOMarHUTHbIEKOIe0aHUS 15
93 Mexanuveckue u 10 1
JIEKTPOMATrHUTHBICBOJTHBI
24 Onrtuka 25 1
Hroronopasznery 60

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

3.1 OcnoBrl CTO 5 1
Uroronopazneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
41 Kopnycxglnﬂpﬂo- 15
BOJTHOBOMTyaJTU3M
4.2 dusnkaatoma 5 1
43 ®u3uKa aTOMHOTO f/1pa U 5

OJIEMCHTAPHBIX YaCTUI]




Hroronopazneny 25

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DNeMEHTBHIACTPOHOMUHU U

5.1 12
acTpou3uKu
Hroromnopazaeny 12
Paznen 6.OM3NYECKHUM MIPAKTUKYM
6.1 OU3NYECKUNTIPAKTHKYM 16 16
Hroronopasznery 16
Pa3nen 7.0 BOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
MPEIMETHOTO CO/IePKAHUS U
7.1 OITBITA JIESITENLHOCTH, 15
MPUOOPETEHHOTO MPU U3YUYECHUN
Kkypca pusuku 10 — 11 kmaccon
Uroronopazneny 15
PezepBHOEBpEeMs 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenienue»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTeascTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

®dusuka 10-11 kinaccel. Metoaudeckue MaTepuaibl s yauTess (0a30BbId 1
yIIyOJNEHHBINA YPOBHHU)

®duzuka. 10 knacc. Meroguueckoe nocodue k yueoOnuky I'.51. Msikuiesa,
A.3. CunsikoBa

Hcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-
posobie-k-uchebniku-myakisheva-sinyakova/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

Pemy EI'D https://phys-ege.sdamgia.ru

» MuaTepuetypok: https://interneturok.ru/subject/physics/class/8

» Uudoypox: https://infourok.ru/videouroki/fizika

* [Tnaropma ms rectupoBanus: https://onlinetestpad.com/

« ®UIIN https://fipi.ru/oge/demoversii-specifikacii-kodifikatory

* BCEPOCCHICKKE IPOBEpOUHbIe paboThl https://4vpr.ru/

» Buneoxoctunr Suaexc ypoku https://tutor.yandex.ru/tutor/uroki/klass-
11/fizika/



