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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypoBHE CpelHero oluiero oopasoBaHusi pazpaboraHa Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUI K pe3yjbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTesbHON
nporpammbl, ipeactaBieHAEbXx B PI'OC COO, a taxke ¢ yu€toMm (enepanbHOil paboueit
nporpamMmbl BociuTanus W KoHnenmun npenogaBanus yueOHoro npeaMera « Dusnkay B
oOpasoBarenbHbIX opranuzanusx Pocculickoit ®expepanu, peanu3ylOIIUX OCHOBHBIC
o0pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢duszuke omnpeaenser o0s3aTelibHOE MPEAMETHOE COJEpKaHUe,
YCTaHABIMBAET PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTh M3YyYEHHS TEM U PAa3eiioB
y4eOHOTO TIpeaMeTa ¢ YIETOM MEKIPEAMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKU
y4eOHOTO MpoIecca, BO3PACTHBIX 0coOeHHOCTel olOydaromuxcs. [Iporpamma no ¢dusuke
TaéT MpeJICTaBlICeHUEe O IENsIX, COJIepKAHUU, OOIIeH CTpaTeruu 00y4YeHUs, BOCIIUTAHUS U
pa3BUTUSI 00YUYaIOIIMXCS CpelCTBaMU yueOHOTo mnpeamera «Puszuka» Ha yriryOJaEHHOM
YpOBHE.

N3yuenue kypca (u3uku yriayOnEHHOrO YpPOBHS IO3BOJISIET pealn30BaTh 3aJaud
npoecCUOHaNbHON OpUEHTAIMU, HAMPAaBICHO HAa CO3/IaHUE YCIIOBUN JUISl MPOSBICHUS
CBOMX MWHTEJUICKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaxAbiM OOyYaroluMcs,
KOTOpbIE  HEOOXOAMMBI  JUIsi  TPOAOJDKEHHsS  OOpa3oBaHHMA B OpraHU3aIUsaX
npodecCHoHaTBFHOT0 00pa30BaHusl MO PA3NUYHBIM (U3UKO-TEXHHUECKUM U HH)KEHEPHBIM
CIEIUATEHOCTSIM.

B nporpamme 1o ¢usuke onpenensroTcs miaHupyeMble pe3yabTaThl OCBOSHHUS Kypca
bU3MKKM Ha YpPOBHE CpeIHEro o0IIero 0oOpa30oBaHUS: JIMYHOCTHBIC, METalpEIMETHBIE,
npeaMeTHble (Ha yriayOnéHHoM ypoBHe). HayuHo-meTon0s10rMueckoil OCHOBOW JJis
pa3paboTku TpeOOBaHMIA K TUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM
o0ydJaronmxcsi, OCBOMBIIMX TMpOorpaMMmy Mo (¢U3NKE HAa YpPOBHE CPEIHEro OOIIEero
oOpa3oBaHMs Ha YTIyO0JIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1E€ATEIbHOCTHBIN MOIXO/I.

[TporpamMma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (GM3UKH Ha yTayOlIEHHOM YpOBHE, B TOM
YHCIie IPEIMETHBIC PEe3yIbTAaThI M0 TOJaM O0yUYCHHS,;

cozepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00y4eHuUs.

[Iporpamma mo (u3uke UMEET MPUMEPHBIN XapakTep U MOXKET OBITh HCIIOIh30BaHA
YUUTEISIMA (PU3UKHU JJI1 COCTABIICHUSI CBOMX Pa0OUUX MPOTPAMM.

[IporpaMmMa 1o (u3MKe HE CKOBBIBACT TBOPUYECKYIO HWHUIMATHBY YyYHUTEICH U
MIPEIOCTABIISET BO3MOXKHOCTH [JISl PEAM3AIUU PA3IMYHBIX METOAMYECKUX TMOJIXO0JIOB K
npernojiaBannio  (PU3MKM Ha  YIUIyOJIEHHOM YpPOBHE TP YCJIOBHHM  COXpaHEHUS
00s13aTeNTbHOM YacTH COIepP KaHUs Kypca.

du3uka Kak Hayka O HanOoJjiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYMas B Ka4eCTBE
y4eOHOTO TpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKIJIQJ B CHCTEMY 3HAHHUA 00
okpyxkaromem mupe. [IkoapHBIN Kypc GU3UKHA — CHCTEMOOOPa3YOIIHA JI €CTECTBEHHO-
HAYYHBIX YYE€OHBIX TMPEAMETOB, IOCKOJIbKY (U3NYECKUE 3aKOHBI JIe)KAT B OCHOBE



IPOLIECCOB U SBJICHUHM, M3y4aeMbIX XHUMHUEH, Oumosnorued, (usuueckoil reorpaduein u
acTpoHomuel. Mcrnonap30BaHME W aKTUBHOE MNPUMEHEHHE (DU3UYECKUX 3HAHUU
OTpEeAeNUIO XapakTep M OypHOE pa3BUTHUE pPa3HOOOPAa3HBIX TEXHOJOTHH B cdepe
OHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IMOJYYEHUS HOBBIX MaTEpHAIOB C
3aIaHHBIMU CBOMCTBaMU. M3yyeHue (U3MKU BHOCHT OCHOBHOW BKJIaJ B (hOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOydvaromerocsd, B (OpPMHUpPOBAHUE YMEHUU
MPUMEHSITh HAYYHBIM METO/]I MO3HAHUS MPU BBIMOJIHEHUA UM YUYE€OHBIX UCCIIEIOBAaHUMN.

B ocHOBY kypca (u3uKH Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHUs MOJOXKEH Psij
ujieil, KOTOpble MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MMOCTPOCHUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual M3 BCEX pa3AelioB (PU3HMKHU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B coOTBEeTCTBUU ¢ HEW MaTepuan Kypca QU3UKU 00bETUHEH
BOKpYT ¢u3nyeckux Teopuil. Benymum B kypce siBnsieTcss GOpMUPOBAHUE MTPEICTABICHUIM
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanusanus MPEANoaaractT  MCIOJIb30BAHUE
TYMaHUTAPHOTO NOTEHIHANIa (PU3UYECKON HAYKH, OCMBICIICHUE CBSI3M PA3BUTHUS (PU3UKU C
pasBuTHEeM OOIIeCTBa, a TaKkKe€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU IpoOIeMaMu.

Hoea npuknaonon nanpaenennocmu. Kypc busuku yriayOaéHHOTO YpPOBHS
IpeanojgaraeT 3HaKOMCTBO C IIUPOKUM KPYroM TEXHUYECKUX M TEXHOJOTHYECKHX
IIPUJIOKEHUM W3YUYEHHBIX TEOpUMUA M 3aKOHOB. IIpu 3TOM paccMarpuBarOTCs Ha YpPOBHE
oOLIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rkonozuszayuu peanusyercs MOCPEACTBOM BBEICHUS dJIEMEHTOB COJEpKaHUS,
NOCBSALIEHHBIX OJKOJOTMYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKUM M TEXHOJIOTHH, a Takke OOCYXIAEHHUS MNpoOJIeM palnuoOHAIbHOIO
IPUPOIONOIB30BAHUS U SKOJOTMUECKON OE€30MaCHOCTH.

OcBoeHUEe conepKaHUS MPOrpaMMbl TO (U3MKE AOKHO OBbITh IMOCTPOEHO Ha
OPUHIMIAX CHUCTEMHO-ACSITENBHOCTHOTO mnonaxona. Jns ¢u3uku peanusanusi 3THX
OPUHIMIOB 0a3upyeTrcss Ha MCHOJIb30BAHUM CaMOCTOSATEIBLHOTO HKCIEPUMEHTa Kak
MOCTOSTHHO JIeMCTBYOMIEro (hakTopa ydeOHoro mporiecca. s yriayOaéHHOro ypoBHS —
3TO CHCTEMA CaMOCTOSITEJIBHOIO  YYEHHMYECKOTrO 3KCIEPUMEHTA, BKJIOYAIOLIErO
(bpoHTaNbHbIE YYCHUYECKUE OIBITHI MPU M3yYCHUM HOBOTO MaTepuasa, J1abopaTOpHbBIS
paboTel W paboThl mnpakTukyma. I[Ipu 3TOM BO3MOXKHBI JIBa crocoba peanuzanuu
dbu3nyecKoro mpakTukyma. B nmepBoM citydae npakTUKyM npoBoauTcs aubo B koHue 10 u
11 kmaccoB, OO MOCHE MEPBOTO M BTOPOTO MOJYTOAMM B KaXKIOM M3 ITHX KIJIACCOB.
Brtopoii cioco6 — 310 uHTErpanus paboT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX padoT,
KOTOpbIE MPOBOASTCA B Mpolecce u3yuyeHus paszzaena (temsl). [Ipu sTom moj paboramu
PaKTUKyMa TOHMMAETCsl CaMOCTOSITENIbHOE MCCIEIOBAaHUEe, KOTOPOE IPOBOJIUTCS IO
PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BUa 0€3 MOIIAroBOM HHCTPYKIUH.



B mporpamme mo ¢usuke cucreMa yYE€HHYECKOrO SKCIEPHUMEHTa, J1a00paTOPHBIX
paloT ¥ MpakTUKyMa MpeJCTaBlIeHa eANHBIM NlepedHeM. BrIOOp TeMaTuku 1l 3TUX BUJIOB
YUYEHUYECKUX MPAKTHUECKUX PpadOT OCYIIECTBISETCS YYaCTHUKaMH O0pa30BaTEIbHOTO
mpoliiecca UCXosl U3 0COOCHHOCTEH MOYPOUHOTO IMJIAHUPOBAHUS M OCHAIlCHHUs] KaOuHeTa
busuku. [Ipu s3ToM obecrieunBaeTcst OBlaJiIeHUE OOYYAIOIIMMUCS YMEHUSIMU MPOBOJIUTH
IpsIMbIE ¥ KOCBEHHBIE MU3MEPEHUsI, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEIHUUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuEe yIEIseTcs pelICHUI0 pacu€THRIX M KaueCTBEHHBIX 3adad. [lpu
ATOM JIJIsi PACUETHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3a/ladyd C SBHO 33JJaHHOW M HESBHO
3alaHHON  (DU3UYECKON MOJIENbI0, TO3BOJISIONINE TMPUMEHATh HM3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zjeliia Kypca, TaKk U MHTETPHUpYs MPUMEHEHUE 3HAHUM
U3 pasHbBIX paszzaenoB. [ KadyecTBEHHBIX 3aqad MPUOPUTETOM SIBIISIOTCA 3aaHus Ha
oOBsICHEHHE/TIPE/ICKa3aHUe TPOTEKAaHUS (PU3MUYECKUX SBJICHUM U  TPOLIECCOB B
OKpY’Karollen *u3HU, Tpedyrolre BbIoopa GU3NuecKoi MOJIEIH ISl CUTYal[MH MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mporecca Kypc (QU3MKM YIIIyOJIEHHOTO YPOBHS HAa YpPOBHE
cpenHero oouiero o0pa3oBaHus JOJHKEH U3y4YaThCsl B YCIOBUAX IpeaIMeTHOro kabuHera. B
kaOuHere (GUBMKK JOHKHO OBITh HeoOxoaumoe sabopatopHoe 00OpyJIOBaHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MpOrpamMme 1Mo (U3MKe YICHHMYECKUX OMBITOB, JJAOOPATOPHBIX
paboT u paboT MpaKkTUKyMa, a TAKKe JEMOHCTPAIMOHHOE 000py/I0BaHHE.

JleMoHcTpalMoHHOE 000pyZoBaHuE (POpMHUpYETCS B COOTBETCTBHM C MPUHIUIIOM
MUHUMAaJIbHON JIOCTaTOYHOCTH UM OOECIEeYMBaeT IIOCTAHOBKY IEPEYUCICHHBIX B
nporpaMMe 1o (pU3MKe KIFUEBbIX IEMOHCTPALMM ISl UCCIIEI0BAaHUS N3y4aeMbIX SIBJICHUH
U TPOIECCOB, OMIUPUYECKUX H (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe 000pyI0BaHUE JIJIsi YICHHUECKUX MPAKTHYECKUX paboT popmupyercs
B BHUJIE TEMATUYECKUX KOMIUIEKTOB M 00ECIEYMBAECTCS B pacyére OJHOTO KOMIUIEKTa Ha
IByX oOyuaromuxcs. TemaTnueckue KOMIUIEKTHI JIa0opaTOPHOTO 000pyAOBaHUS JOTHKHBI
OBITh MOCTPOCHBI HA KOMIUIEKCHOM HCTIOJIh30BAaHUH aHAJIOTOBBIX U MU(POBBIX MPUOOPOB,
a TaKkKe KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUC MU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH TICJIIMH U3y4CHUS PU3UKH B 001IeM 00pa30BAHUU SIBJISTFOTCS:

dbopMupoBaHHE HMHTEpEca U CTPEMJICHHUs OOyYarouMxcs K HaydYHOMY H3yUYEHUIO
IIPUPOJIBI, PA3BUTHE X UHTEIICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOAe TO3HaHUS U (opmHupoBaHUE
HCCJIEIOBATENLCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(¢opMUpOBaHHE HAay4YHOIO MHPOBO33PEHUS Kak pe3yjbTara H3yuyeHUs OCHOB
CTpPOCHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMUpOBaHNE YMEHHUI OOBSICHSITH SIBJICHUS C UCIIOJIb30BaHNEM (DU3MUECKUX 3HAHUH
Y Hay4YHBIX JI0Ka3aTelIbCTB;



(dbopMupOBaHUE MPEICTABICHUA O POIH PU3UKU JJIsl Pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cdepax Oynaymend mnpodecCHoHaIbHON
NEeSATEIbHOCTH, CBSI3aHHBIX C (PU3UMKOW, MOATOTOBKA K JajdbHEHIIEMy OOYYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTrkeHHe 3THX LieJel 00eCneurBaeTCsl pEIIEHUEM CIEAYOIIMX 33/1a49 B MIPOLIECCE
U3y4deHUs Kypca (U3UKU Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

npUOOpETEeHNE CUCTEMBI 3HaHUN 00 00IIMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsIX, BKIIOUAs MEXAHUKY, MOJICKYJSAPHYIO (DU3HUKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPODU3HUKY;

(GbopMHpOBaHHE YMEHHMA NPUMEHATH TEOPETUUYECKUE 3HAHUS M OOBSCHEHUS
bu3nYeCcKUX SIBJICHUWA B NPUPOJE W JJIsl TPUHATUS MPAKTUUYECKUX PEIICHUH B
IIOBCEHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 3a/ad C SBHO 3a/JlaHHOM (u3nuecKoin
MOJIEJIBIO, 3a/a4, MOJPa3yMEBAIOIIMX CaMOCTOSITENIBHOE CO3JaHue (DPU3UUECKON MOJENH,
aJICKBaTHOM YCJIOBUSIM 3a/1aud, B TOM YHMCJIE 33]a4 UHKEHEPHOr0 XapakTepa;

MOHMMAaHUE (PU3NUYECKUX OCHOB M MPHUHIIUIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLLYIO CPELY;

OBJIaJICHUE METOJIaMU CaAMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEJCHUS (PU3HMUECKHUX
HKCIIEPUMEHTOB, aHaJIN3a U MHTEPIpETalud UHPOpPMaLUU, ONPENEIeHUs TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

CO3/JaHME YCIIOBUM I  Pa3BUTHUs YMEHMH  IPOEKTHO-UCCIENOBATEIbCKOM,
TBOPUYECKOU JIESITEITbHOCTH;

pa3BUTHE HHTEpeca K cdepaM NpoPecCHOHATBHON JESATENIbHOCTH, CBSI3aHHOW C
bU3HUKOIA.

B cootBerctBum ¢ tpedoBanusiMu OI'OC COO yriyOi€HHBIA YypOBEHb H3Y4YEHUS
yueOHoro mpenmera «du3nka» Ha YpOBHE CpelHero o6iiero oOpa3oBaHUsI BbIOMpaETCs
o0y4JarImuMucs, IUIAHUPYIOUIUMH TPOJOJDKEHHE 00pa30BaHUSl MO CHEIHATbHOCTSIM
(U3UKO-TEXHUUYECKOTO MTPOQHIISL.

Ha wusyuenue ¢usuku (yriyOJn€HHBI YpOBEHb) Ha YpOBHE CpEIHEro OoOIIero
obpazoBanus orBoautcs 340 gacoB: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11
kiacce — 170 yacoB (5 4acoB B HENIEINIO).

[Ipennaraemsiii B mporpamMme 1o (u3uke mepevyeHb J1a0OPaTOPHBIX M MPAKTHIECKUX
paboT ABISIETCS PEKOMEHAOBAHHBIM, YUUTEIb JI€JIaeT BHIOOP MPOBENEHHUS J1a0OPATOPHBIX
paboT 1 OMBITOB C YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEN 00yYarOIMXCA.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS NPUPOBI.

®duszrka — pyHAaMEeHTalIbHAs HayKa O mpupoje. HayuHblil MeTo1 MO3HAHUS U METOIbI
UCCJIEeI0BAHUS (PUBUYECKUX SIBJIICHUU.

OKCnepuMEeHT U Teopus B TIpoliecce TMO3HaHud TMpupoasl. HaGmopenwe u
IKCIIEPUMEHT B (DU3HKE.

Crmoco6b1  m3MepeHus  (pu3MYECKWX  BEIWMYMH  (QHAJOTOBBIE ©W  IH(POBHBIE
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocTy U3MEPEHUM PU3NUECKUX BETUYNH (a0COIIOTHAS U OTHOCUTENIbHAS).

MopnenupoBanue (U3HYECKMX SBJICHHMM M MPOIECCOB (MarepuajbHas TOYKa,
aOCOJIFOTHO TBEPJIOE TENO, HJealdbHAs KXUJIKOCTh, HWJCAJIbHBIA Ta3, TOUYCUHBIA 3apsn).
['unote3a. PU3NYECKHI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAs TEOPUS.

Ponb u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHOW KapTUHBI MUpa, B
IIPaKTUYECKOH AESITEIBHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

W3mepenne cuiibl TOKAa W HANPSHKEHUS B LENH MOCTOSHHOIO TOKA IMPU TOMOIIM
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoil mabopatopuedr mo ¢usuke. I[lpumepsl wu3MepeHUs
(bU3MYECKUX BEJIMYMH TIPHU IIOMOIIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABrmxkeHUe. OTHOCUTEIBHOCTh MEXAHWYECKOTO NBIMKEHMs. Cucrema
OTCYETA.

[Ipsimas u oOpaTHas 3a1Ja4yl MEXAHHUKHU.

Pannyc-BeKTOp MarepHalbHOW TOYKH, €T0 NMPOEKIUUM Ha OCHU CUCTEMBI KOOpJWHAT.
Tpaexropusi.

[lepemenienne, CKOpoCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHUE
MaTepUaIbHONM TOYKH, UX MTPOEKIIMU HA OCH CUCTEMBI KOOpAuHAT. CloKeHUe MepeMeIeHUI
Y CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE NPSMOJIMHEWHOE JIBH)KEHUE. 3aBHUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI U IyTH MaTEPUAILHON TOYKH OT BPEMEHU U X IPpaPUKH.

CBobOomHoe TajgeHHe. YCKOpeHHe CBOOOMHOrO maicHUsA. J[BwkeHue Tena,
OpOILIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPJIMHAT, CKOPOCTH U yCKOPEHUS
MaTepUaIbHOM TOYKU OT BPEMEHH U UX rpadUKHu.

KpuBonnHeiHoe nBuxkeHue. JIBMKEHHE MATEPUAIBHOM TOYKH [0 OKPYKHOCTH.
VYrioBas m JmHEHHas ckopocTh. Ilepmon m vactora obpamenus. LleHTpocTpemMuTeIbHOE
(HOpMabHOE), KacaTeabHOE (TAHIEHIMAJIBHOE) U MTOJIHOE YCKOPEHUE MAaTEPUATIbHON TOUKHU.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIHUIOMETP, ABUKECHHE
CHapA/IOB, LICTIHbIC, IIeCTepEHYAThIE U PEMEHHBIE MEPEeaaud, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu.

Mogens cuctembl OTCYETa, WUIKOCTpALUSA KHUHEMATUYECKUX  XapaKTEPUCTUK
JBUKCHUS.

Crioco0bI ucceI0BaHusl IBUKEHUIA.

Nnmroctpanys npenesbHoro nepexoa 1 U3MEpEHNe MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyX€E U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGmiogenne aBukeHUsT Tena, OpOIIEHHOTO IMOJA YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE IyTEH, TPAaeKTOpPUM, CKOPOCTEH IBMIKEHUS OJHOIO M TOTO XK€ Tejla B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3y4denne HEpaBHOMEPHOTO IBH)KEHUS € LEIIBIO ONPEIEIICHUSI MTHOBEHHON CKOPOCTH.

M3mepeHne yCKOpeHUs IIpU NPSIMOJIMHEHHOM pPABHOYCKOPEHHOM JIBMIKEHHUH 10
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPY PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHHsi CBOOOAHOrO TMajeHusi (PEKOMEHIOBAHO HCIOJb30BaHUE
1udpoBoii 1aboparopun).

W3ydyenne nBUKEHHUS Tena, OpPOIIEHHOTO TOpU30HTaNbHO. [IpoBepka rumoressl O
MPSAMOM NPONOPLMOHAIBHOW 3aBUCMMOCTH MEXIy AaJIbHOCTBIO IOJETa M Ha4daJbHOU
CKOpOCTBIO TeIa.

N3ydenne nBUKEHHUS TeJa 10 OKPYKHOCTH C IOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTU Tepuoja OOpalleHHs KOHHYECKOTO MasTHHUKA OT €ro
[1apaMeTpoB.

Tema 2. /lunamuxa.

IlepBeit  3akoH  Hprorona. HHepuumanbHbie cucrembl  orcyéra. [IpuHumn
oTHocutenbHOCTH ["anuies. HennepuuanbHbie cucTeMbl 0TCUETa (ONpeAesieHUEe, TPUMEPHI).

Macca Tena. Cuia. [IpuHIMI Cyneprio3uiiuy CHJl.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. ODKBHBAJIEHTHOCTh T'PABUTALMOHHOW W WHEPTHOM
MAacCBl.

Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHSI CBOOOJHOTO MaJ€HHS OT BBICOTHI Haj
MOBEPXHOCTBIO TUIAHETHI M OT reorpaduyeckoil mupoThl. [IBukeHne HeOEeCHBIX Tel U MX
cryTHUKOB. 3akoHbl Keriepa. [lepBas kocmMuueckast CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, nBmxymerocs ¢ yCKOpeHHEM.



Cuna tpenusi. Cyxoe Tpenue. Cuia TpPEeHUs CKOJBXKEHHS W CUjla TPEHUS IOKOS.
Koaddumment tpenns. Cuna CONMPOTHBICHHUS NIPH BIKCHUH TeJla B KUIKOCTH WJIH Tase,
€€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO ABUKEHHUS.

Hasnenue. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckne yCTpoWCTBAa M TEXHOJOTMYECKHUE IMPOLIECCHI: MOAIINIHUKY, JIBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBM>KEHHS Tell B MHEPIUATbHBIX M HEMHEPIIMAIbHBIX CUCTEMAaX OTCUETa.

[IpyHLIMTO OTHOCUTEIBHOCTH.

Kauenue nByxX UWIMHIPOB WIIM IIAPOB PA3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEIHbHO HEMHEPLUAJIBLHON CUCTEMBI OTCUETA.

CpaBHeHHE PAaBHOJCUCTBYIOLICH MPUIOKEHHBIX K TEIy CUJI C IPOU3BEACHUEM MACCHI
T€JIa Ha €r0 YCKOPEHHE B MHEPLUUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOLIUX B PE3YIbTATE B3aUMOICHCTBUS TE.

N3mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUH.

[{eHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepeHne paBHOACHCTBYIONIEH CHJI TpPU JBHXKEHHMH Opycka MO HaKJIOHHOH
IJIOCKOCTH.

[IpoBepka rUMOTE3BI O HE3AaBUCHUMOCTH BPEMEHH ABMKEHUS OpycKa IO HAKJIOHHOM
MJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MaCCHhl.

HccnenoBanre 3aBUCUMOCTU CHJT YIIPYTOCTH, BOZHUKAIOIIUX B MIPY>KUHE U PE3UHOBOM
o0Opasiie, oT ux aedopMarum.

N3ydyeHne NBUKEHHUS CUCTEMBI TEJ, CBA3AHHBIX HHUTBIO, NIEPEKMHYTON 4Yepe3 JETKUMN
OJI0K.

M3mepenne koddpdunreHta TpeHHs MO BEJIUYMHE YIJIOBOro Kod(duimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanre JBWXKEHUS OpycKa 10 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
Kod(hpureHTOM TpeHUSI.

N3ydenne nBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomoTHO TBEpnoe Teno. [locTynarensHoe W BpanaTelibHOE JBUXKEHUE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCHTEIIBHO OcCH BpamieHus. I[lnedo cunbl. CroxkeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLECCHI: KPOHILITEWH, CTPOUTEIbHBIN
KpaH, pelIETYaThie KOHCTPYKIIUH.



Jlemoncmpayuu.

VY ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopmusie padomul, npaKMUKyM.

HccnenoBanre ycioBUil paBHOBECHS TBEPAOTO TEJIA, UMEIOILIETO OCh BPAICHUSI.

KoHcTpynpoBaHHe KPOHIUTEWHOB U PACUET CHII YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb ONIOPBI.

Tema 4. 3akonvt coxpanenusn é mMexanuke.

NMnynbc MaTepualbHOM TOYKHM, CHCTEMBI MaTepUalbHbIX TouyeK. LleHTp wmacc
CHUCTEMBI MAaTEPUAIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

WMMmyJibC CHITBI M N3BMEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeEHT umItybca MaTepUalbHOM TOUYKH. [IpencraBiieHMe O COXpaHEHUM MOMEHTA
MMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

PaboTa cuibl Ha MalOM M Ha KOHEYHOM TiepemelnieHnu. I'paduyueckoe npeacraBieHue
pabOoThI CUIIBI.

MOoOIIHOCTH CUJIBI.

Kunernueckas sHeprus MatepuaibHOM TOUKU. TeopeMa 00 M3MEHEHUH KHHETHYECKOM
DHEPIUU MaTEPUAIBHON TOUKHU.

[loTeHUIMaNbHBIE W HEMOTEHUHWAJIbHbIE  CWIbl.  [loTeHIManbHasg  DHEpPrus.
[ToTenmnuanbHas sHEPrus ynpyro aehopMUpOBaHHON MpykuHBL. [loTeHIManbHas dHEPrus
Te€Jla B OJHOPOAHOM TIpaBUTAMOHHOM moJie. IloTeHuuanbHas oSHeprust Tena B
I'PaBUTAIIMOHHOM TI0JIE OJAHOPOJHOTO Iapa (BHyTpH W BHE Imapa). Bropas kocmuueckas
CKOpOCTb. TpeThs KOCMUYECKAS] CKOPOCT.

Cs3pb paOOThl HEMOTEHIHAIbHBIX CHUJI C M3MEHEHHMEM MEXaHWYECKOM BSHEpPruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHS MEXaHUYECKON YHEPTHUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenne bepHyiun 17 WeanbHOW KUAKOCTH KaK CJIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON DHEPIUH.

TexHuyeckne yCcTpouCcTBa U TEXHOJIOTUYECKHUE MTPOLECCHI: IBUKEHUE PAKET, BOJIOMET,
KOMEP, MPY>KHUHHBINA MHUCTOJIET, TUPOCKOII, GUTYPHOE KaTaHHWE HAa KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHHUE.

N3mepeHune MOIITHOCTH CHJIBL.

M3MmeHeHne sHepruu Teja MPU COBEPIICHUN PadOTHI.

B3auMHbIe npeBpalieHus KHHETUYECKON U MOTEHIMAIBHON YHEPIUH MPH IEMCTBUU HA
TEJIO CUJIBI TSHKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npAKMuUKym.



N3mepenne nMiysbca Tena o TOpMO3HOMY Iy TH.

N3mepenne CUitbl TSI, CKOPOCTA MOJAEIIH AIEKTPOMOOMIISI 1 MOLITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHUJIBI.

HccnenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUH.

M3MepeHre KHHETUYECKOW SHEPTUHU TeJa [0 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHUS TOTEHIMAIBHOW SHEPTUU MIPYKUHBI C pa0OTON CUJIbI TPEHUS.

Omnpenenenre pabOThI CHIIBI TPEHHSI P IBIXKEHUU TeJla M0 HAKJIOHHOM MI0CKOCTH.

Paznen 3. MoJgiekyasipuasi Gu3nka 1 TEpMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIApHO-KMHeThYeckor Teopuun (MKT), ux ombITHOE
obocHoBanue. Juddysus. bpoyHoBckoe  aBMKEHME. XapakTep  JBIKCHUS U
B3aMMOJICUCTBHS YacTHI] BelecTBa. Mojeln CTpOEHUS Ta30B, KUAKOCTEN U TBEPABIX TEH U
0oOBsICHEHHE CBOICTB BELIECTBA HAa OCHOBE ITHX Mojened. Macca U pa3Mepbl MOJIEKYI
(aromoB). KonmnuectBo BemiectBa. [locTosiHHas ABorapo.

TennoBoe paBHOBecue. Temneparypa u cnocoOsl €€ usmepenus. lllkana remneparyp
Llenbcus.

Mopnenb uaeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU: YaCTHIBI Ta3a
JBHKYTCSl XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a3oBble 3akoHBI. YpaBHeHHe MeneneeBa—Kiamnelipona. AbcontoTHast TemnepaTypa
(mkama temneparyp KensBuna). 3akoH JlanbroHa. M3omporeccsl B UACAIBHOM rase C
NOCTOSIHHBIM ~ KOJIMYECTBOM ~BellecTBa. ['paduyeckoe MNpeAcTaBICHUE H3OMPOLECCOB:
H30TepMa, U30Xopa, u3odapa.

CBsi3b MEXIYy [NAaBJICHUEM U CpPEIHEW KUHETHYECKON JHEpPrHell MOCTyNaTeabHOTO
TEIUIOBOTO JABM)KEHUS MOJEKYJ HICabHOTO Ta3a (OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-
KMHETHYECKOW TEOPHUH UICATBHOIO Iasa).

CBsi3b  aOCOJIIOTHOW TeMmmepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpeaHel
KMHETHYECKOW SHEPTHUEN MTOCTYNATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECChl: TEPMOMETpP, Oapomerp,
NOJIy4YeHHEe HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Monenu ABUXKEHUS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddysus xxunkocten.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauIM4eCKUX PEMIETOK.

Habmonenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue mpoiiecca yCTAaHOBJICHHS TEIUIOBOTO PAaBHOBECHS MPU TEIIIOOOMEHE
MEXKy TOpSYEH U XOJIOJHON BOAOM.



W3ydyeHne M30TEPMHUECKOTO Mpolecca (PEeKOMEHJA0BAHO HCIOIb30BaHUE IHPPOBOI
naboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckass  (T]J[) cucrema. 3amaHWe  BHEIIHUX  YCIOBUM ISt
TEPMOJMHAMHYECKON CHCTEMbl. BHemHuMe u BHyTpeHHHE mnapamerpbl. [lapamerpbl
TEPMOJUHAMHYECKON CHUCTEMBl KaK CpEJHHUE 3HAYEHUs BEJIWYWH, ONMUCHIBAIOIIMNX €&
COCTOSTHME Ha MHUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajio TEPMOIUHAMHUKH. Camornpon3BosibHast penakcanus
TEPMOJIMHAMHYECKOU CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens uaeanbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMA YPaBHEHHUH: ypaBHEHHE
MenneneeBa—KuamneiipoHa ¥ BBIp@XXEHHUE 1 BHYTPEHHEH JHEPrUH. Y CIIOBHS
MPUMEHUMOCTH 3TOM MOJEIM: HU3Kas KOHIICHTpallus YacTHUll, BBICOKHE TEeMIIEpaTyphl.
BrIpakeHne i1 BHYTPEHHEN YJHEPTUHM OJJHOATOMHOTO UICAaJIbHOIO rasa.

KBazucrarnyeckne U HECTaTUYECKUE MPOLIECCHI.

OnemenTapHas pabora B TepMoAuMHaAMuKe. Bpruucienue paboTel 1o Tpaduky
npoliecca Ha pV-nuarpamme.

Temnonepeaaya Kak crnoco0 M3MEHEHUs] BHYTPEHHEW SHEPIHMH TEPMOAMHAMUYECKOU
cucteMsbl 0e3 coBepuieHus: paboThl. KOHBEKIIKA, TEMIONPOBOAHOCTD, U3TyUYEHHUE.

KonmnuectBo TemnoTel. Temno€MKOCTh Tena. YAeabHas W MOJISIpHAs TETUIOEMKOCTH
BellecTBa. Y paBHeHre Maitepa. Y ienbHas TEIioTa Cropanus TorimBa. Pacuér konmyecrsa
TEIJIOTHI Tipu Terionepenade. [louarue 06 annabaTHOM mpoIiecce.

[lepBblli 3aKOH TepMOAMHAMUKW. BHyTpeHHss sHeprus. KoamdyecTBO TeIIOTHI U
paboTa Kak Mepbl UBMEHEHUSI BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEepMOAMHAMUKHU ISl PABHOBECHBIX IPOIIECCOB: YEpPEe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE€ TEPMOJAMHAMUYECKOM CHUCTEMbl MPOXOJIUT €IUHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTropoii 3akOH TEPMOAMHAMUKMU [UII HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO
nepeaTh TEIJIOTY OT 0oJiee XOJIOJHOTO Tejaa K Oosiee HarperoMy Oe3 KOMIIEHCAIUH
(Knaysuyc). HeobpaTuMocTh IpHPOAHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTMYECKHE aCleKThl HMCIOJIb30BaHUSl TEIUIOBbIX JABurareneid. TemioBoe
3arpsi3HEHUE OKPYKAOLIEH CpeIbl.

TexHuyeckue  yCTpOMCTBA M TEXHOJOTMYECKHE  MPOLECCHl:  XOJOAWIIbHUK,
KOHJUITMOHEP, JU3ETbHBIN M KapOIOpPaTOpHBINA BUTATENH, MapoBas TypOWHA, MOyYCHHE
CBEPXHHM3KHX TEMIlepaTyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJOB C HCIHOJIb30BAaHUEM
TEIJIOBOTO HAcoca, yTHIIU3aIUsl OMOOPraHUYECKOro TOTUIMBA JJIsi BHIPAOOTKH «TETJIOBOW» U
AIIEKTPOIHEPTUH.



Jlemoncmpayuu.

M3meHeHune TemmepaTypsl pu aquabaTuyecKoM pacIupeHHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KoMmbroTepHble MO/IENN TEMIOBBIX JIBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne aqnadbaTHOro npouecca.

W3yuyeHue B3aMMOCBSI3U  DHEPIrUUM  MEXMOJIEKYJSIPHOTO  B3aMMOJCHCTBUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHAeHcauus. lVcmapeHue u KuneHue. YJenbHas TEIoTa
napooOpa3oBaHUsl.

HachllienHble W HeHachllleHHbIEe napbl. KayecTBeHHas 3aBUCMMOCTBH IUIOTHOCTH H
JABJICHUSI HACBIIIEHHOTO Tapa OT TeMIepaTyphl, HX HE3aBUCUMOCTh OT 00BbEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JABJICHUS B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnmueckue u amopdHble Tena. AHHU30TPONMUS CBOWCTB
KpucTtauioB. [[naBiaenue u kpuctamu3anus. Y ieabHas Terora miasiaeHus. Cyonumanus.

Hedopmanmu tBEpmoro tena. Pactsokenne u cxarue. Casur. Moayns FOnra. Ipeaen
yOpyrux aedopmaruii.

TenoBoe pacliMpeHue KUIAKOCTEH M TBEPABIX Tel, OOBEMHOE M JIMHEHHOE
pacuiMpeHre. AHTapMOHM3M TEIJIOBBIX KOJ€OaHM YacTHI] BellecTBa Kak NpHYMHA
TEIJIOBOTO PaCUIUPEeHHs Tell (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEXOaX.

VYpaBHeHUE TEMIOBOTO OajaHca.

[ToBepxHoctHoe  HarspkeHwe.  KoapduuumeHT  MOBEPXHOCTHOTO  HATSKEHUS.
Kanunnspusie sBiaeHus. JlaBiaeHue moa MCKPUBIEHHOW MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckne YCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: JKUJIKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEPHUAIIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMnbITHl C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumisipabie sBiIeHUS.

Moneny HEHbPFOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJ1aBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCoIFOTHOM BJIaKHOCTH BO3AyXa M OLIEHKA MAacChl IapOB B TOMEIICHHH.

N3mepenne ko3ppuumeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH Je(popMalluil Pe3nHOBOro o0Opas3la OT MPHIJIOKEHHOHN K
HEMY CHJIBI.

Paznen 4. DiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3auusi Tead W €€ MpOSBICHUS. OJEKTpuueckuid 3apsa. JBa Buma
ANEKTPUUYECKUX 3apsaaoB. [IpOBONHUKH, JUANEKTPUKU U MOTYIPOBOAHUKH. DIEMEHTAPHBII
AIEKTPUYECKUH 3apsal. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KysoHa.

Onextpuyeckoe noje. Ero neiicTBue Ha 3JEKTPUUIECKUE 3apsIbl.

Hampsix€anocts anekTpuueckoro modisi. [IpoOubiit 3apsn. Jlunuu Hanpssk€HHOCTH
IIEKTPpUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[ToTeHIIMaNbHOCTh  AJNEKTPOCTATUYECKOrO0  MoJiA. Pa3HOCTh  NOTEHIMAIOB U
HanpspkeHue. [loTeHunanbHas sHeprus 3apsiia B dJeKTpocTaTuuyeckoMm mnoje. [lorenunan
ANEKTPOCTATUYECKOrO ToJisl. CBs3b HANPSIKEHHOCTH TOJISI U PA3HOCTH MOTEHIUAJTIOB IS
3JIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJHOTO, TaK U HEOJHOPOIHOTO).

[IpyuHIMT CyNepnO3UIIUU SACKTPUUECCKUX TTOJICH.

[Tone Touyeunoro 3apsiaa. [loxe paBHOMepHO 3apsixeHHOU cdepsl. [lone paBHOMEpPHO
3apsHKEHHOTO 110 00BEéMY mmapa. [lojie paBHOMEpPHO 3apsiKEHHONH OCCKOHEUHOM IJIOCKOCTH.
KapTuHbl nuHUN HANPSHKEHHOCTH TUX MOJIEN M SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JIMDNEeKTpUKKM B AJIEKTPOCTATUYECKOM Tmone. Jludnekrpuyeckas MNpPOHUIIAEMOCTh
BEILIECTBA.

Kongencatop.  OneKTpoEMKOCTh  KOHJEHCATOpa.  DIJIEKTPOEMKOCTH  IUIOCKOTO
KOHJIEHCATOopa.

[TapamnensHoe coequHeHue KoHAeHcaTopoB. llociienoBaTenbHOE — COEAMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrKeHUE 3apsyKEHHON YaCTULIBI B OJTHOPOIHOM 3JIEKTPUYECKOM TOJIE.



TexHuyeckue  yCTpOWCTBA W TEXHOJOTMYECKHE  MPOIECCHI:  AJIEKTPOCKOIL,
AIEKTPOMETD, 3JIEKTPOCTATAYECKAS 3a11UTa, 3a3eMJICHUE AIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3apsSKEHHBIX MJIACTHH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge I'paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DNeKTpocTaTuYeCKas 3auTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IUIONAAY IUIACTHH,
pacCTOSAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiiKa ¥ paspsaka KOHJICHCATOpa YEPE3 pE3UCTOp.

Yuenuueckuit skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

OrieHKa CUJT B3aUMOJICHCTBUS 3apSIKEHHBIX TEI.

HabGnrogenue mnpeBpamieHusi JHEPrUu  3apsHDKEHHOTO  KOHJIEHCATOpa B OHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHusi TOKa B LEMNHU, COJACPIKAIIECH KOHIEHCATOP.

Pacnpenenenre pa3HOCTH TMOTEHIMAIOB (HAMPsDKEHHs) TPH  TOCIEAOBATEILHOM
COCIMHEHUH KOHJEHCATOPOB.

HccnenoBanue pa3psia KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanubslil 31eKmMpuiecKuii mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusi CylIECTBOBAaHMSI MOCTOSTHHOTO AJIEKTPUUYECKOro TOKa. VICTOYHWKHM TOKa.
Hamnpsioxenue U u DJ1C é.

3akod OMa JJ1s1 yyacTKa MeIu.

DJIEKTPUYECKOE  COMNPOTUBICHUE. 3aBUCUMOCTh  COIPOTUBIICHUS  OJHOPOJHOIO
MPOBOJIHUKA OT €r0 JJIMHBI U IUIOIAIA MONEPEYHOTO CEUYEHHUs. Y AEIBbHOE CONMPOTUBIIEHUE
BEIIECTBA.

[TocnenoBaTenbHOE, MApaANJIEIBLHOE, CMEIIAHHOE COEAUHEHHE MPOBOJAHUKOB. Pacuér
pa3BeTBIEHHBIX dekTpuueckux 1emnei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoymns—Jlenua.

MOIIHOCTB 3EKTPUUECKOTO TOKA. TemnaoBas MOITHOCTb, BbIACIISIEMAs HA PE3UCTOPE.

OJC u BHyTpeHHEE CONMPOTUBJICHHWE HMCTOYHMKA TOKa. 3akoH OMa [ MOJHOMN
(3aMKHYTO#1) 3JIEKTpUUECKOM 1enu. MOIHOCTh UCTOYHMKA TOKa. KOpOTKOE 3aMbIKaHHE.

KonneHncaTop B 1ienu NOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOHMCTBAa M TEXHOJOTHMYECKHUE MPOIECCH: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUUK IEKTPUUECKON IHEPTUH.

Jlemoncmpayuu.



W3MepeHure CUiibl TOKA U HaIPSKEHMUS.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKAa OT HANpPsDKEHUS JUIsl PE3UCTOpPA, JIAMIIbI
HaKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONPOTHUBJIECHUS LWJIMHAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IUIOLIATU
MONEPEYHOr0 CEYEHUS U MaTepHaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT COMNPOTHUBIICHHUS TPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe wu3mepenue OJIC. KopoTkoe 3aMblKaHUWE TalbBaHMYECKOTO JJIEMEHTa U
OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0sl coeTMHEHUST HCTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKY IMOJI0CAMU MCTOYHHMKA TOKA OT CHJIBI
TOKa B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETUHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTURIICHUS MPOBOHUKOB.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSIKEHUS JIJIS1 JIaMITbl HaKaJIMBaHUS.

VYBenuueHnue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJICHUS NCTOYHHUKA TOKA.

HccnenoBanne 3aBucumoct DJIC raabBaHMYECKOTO 3JIEMEHTAa OT BPEMEHU IpHU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXY IMOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI
TOKAa B LEIH.

HccnenoBanrie 3aBUCUMOCTH MTOJIE3HONM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuunblix cpeoax.

DJIEKTpUYECKasi MPOBOJUMOCTh PA3IUYHBIX BEIIECTB. DJICKTPOHHAs MPOBOAUMOCTH
TBEPIBIX  METAUIOB. 3aBUCUMOCTh  COMPOTUBIICHUS METAJIOB OT  TEMIIEpaTyphl.
CBepXIIpOBOJUMOCTb.

DNeKTpUYEeCKUd TOK B BakyyMme. CBOKCTBA IIEKTPOHHBIX IMyYKOB.

[TonynpoBoguuku. CoOCTBEHHass W TMPUMECHasT MPOBOJUMOCTH IMOJYIPOBOIHUKOB.
CaoiictBa p—n-niepexopa. [lonynpoBoAHUKOBBIE PUOOPHI.

OJIEKTPUYECKUM TOK B DJEKTPOJUTAX.  IJICKTPOIUTHYECKAS  JIUCCOIMAIH.
Onektponus. 3akonsl Dapajes 17 AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIBHBIA pa3psl.
PaznuuHbie TUITIBI caMOCTOSATENIBHOTO pa3psaa. Monnus. [1ma3ma.

TexHuyeckre yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHUE: Tra3opas3psiiHbIC JIaMIIbI,
AJIEKTPOHHO-JIy4YeBasi TpyOKa, TMOJTYNMPOBOJHUKOBBIE MPUOOPHI: AWOM, TPAH3UCTOP,
dboTOIMOA, CBETOAMOM, TaldbBaHWKA, padUHUPOBAHWE MEIW, BBHIIJIABKA AFOMUHUS,
AIEKTPOHHAS MUKPOCKOIIHUS.

Hemoncmpayuu.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTD ANEKTPOIUTOB.



3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa M NpOBOJAMMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METANIOB U NIOJYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

Halmronenue smexkTposusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanrie 3aBUCUMOCTH COMPOTUBIICHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JAUO/IA.

DU3NYeCKUN NPAKTUKYM.

CnocoObl m3MepeHHsi (U3MYECKUX BEIMYHMH C MCIOJb30BAHUEM aHAJOTOBBIX U
HUPPOBBIX U3MEPUTENBHBIX MPUOOPOB M  KOMIIBIOTEPHBIX  JIaTUUKOBBIX  CHUCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE IOTPEIIHOCTH U3MEpPEHU pu3nueckux BeanuuH. OleHka
I'PaHHULL TOTPEUIHOCTEN.

[IpoBeneHrEe KOCBEHHBIX HM3MEPEHMM, HUCCICHOBAHUNA 3aBUCUMOCTEH (DU3UUECKUX
BEJIMUMH, TPOBEPKAa MPEMJIOKEHHBIX THUNOTe3 (BBIOOp M3 pabOT, ONUCAHHBIX B
TEMaTUYECKUX  pazfenax «YUYeHUYECKUH HKCIEPUMEHT, JabopaTOpHblE  palOThI,
MPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢(usuku yriayOnéHHoro ypoBHsS B 10 kjacce OCYIIECTBISECTCA C
y4ETOM COJIEpPKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcamMu MaTeMaTUKH, OUOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmusie noHAmMUA, CEA3ZAHHBIE C UYUEHUEM MEMO006 HAYUHO20
NO3HAHUA: SBIICHUE, HAay4HbIH (akT, rumnoresa, (u3nyeckas BEIUYMHA, 3aKOH, TEOpHS,
HAOJIOICHUE, DJKCIEPUMEHT, MOJEIUPOBaHUE, MOJIENb, HW3MEPEHHE, MOrPEIIHOCTH
U3MEPEHUI, U3MEPUTEIbHBIE PUOOPHI, HUPPOBaAs TaOOpaTOPHsL.

Mamemamuxka: peunieHue cuctembl ypaBHeHuid. JIuHeiHas ¢yHKuMg, mnapabona,
runepOosia, ux rpaduku U CBOWCTBA. TpuUroHOMETpUYEeCKHMe (PYHKIMU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIUU
Ha OCH KOOPJMHAT, CI0KEHHUE BEKTOPOB.

Buonocusa: wmexaHnuueckoe JBUWKEHHWE B JKMBOM mpupone, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKpPYXKalolled cpensbl,
yTHIM3AIUs OMOOPTaHNYECKOTO TOILTUBA JIJISl BHIPAOOTKU «TEIIOBOW» U AJIEKTPOIHEPTUH,
MOBEPXHOCTHOE HATSKEHHME U KaNMWUISPHBIC SBJICHUSI B IPUPOJE, FIEKTPUUECKUE SIBICHUS
B )KUBOM TIPUPOJIE.

Xumua: IDUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, MOJIYyYEeHHE HAaHOMAaTepUaliOB, TEIIOBBIE CBOMCTBA TBEPIBIX
T€N, JKUJIKOCTEH W Ta30B, XUIAKAE KPUCTAUIbI, AJIEKTPUYECKHE CBOMCTBA METAJUIOB,
AIEKTPOIUTHYECKAs JUCCOLIMALIMS, TaJlbBaHUKA, SJIEKTPOHHAS MUKPOCKOTHS.

TI'eocpagpua: Bna>xxHoCcTh BO3ayXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonozusn: npeoOpa3oBaHWE ABUKEHUN C HCIONH30BAHUEM MEXaHU3MOB, YUYET
CyXOro ¥ J>KMAKOTO TPEHHUS] B TEXHUKE, CTATUYECKUE KOHCTPYKIHUHU (KPOHIITEIH,
pemeéTyaTble KOHCTPYKIIUMHU), MCIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAHUKU B TEXHUKE
(rupockomn, BOJOMET W APYTrHUE), JBUrareilb BHYTPEHHEIrO CropaHus, MapoBasi TypOWHa,
OBITOBOM  XOJIOAWIBHUK, KOHIUI[MOHEpP, TEXHOJOTUU  TIOJYYEHHS]  COBPEMEHHBIX
MaTepuayoB, B TOM YHCJIE HAHOMATEPHAIOB, WU HAHOTEXHOJIOTHH, JJIEKTPOCTATUUYECKAS
3alIUTa, 3a3€MJICHUE JJICKTPONpHUOOpPOB, Ta30pa3psaHbIE JIAMIIBL, MOJIYIPOBOJHUKOBBIC
puOOpPHI, TAJIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe noe.

B3anmonenicTBrE NOCTOSIHHBIX MarHUTOB M IIPOBOJHUKOB C TOKOM. MarHuTHoe moue.
Bektop marnuTHOM uHAYKUMH. [IprHIMO Cynepno3uuyMy MarHATHBIX noJiel. JIuHum
MAarHuTHOW MHIYKIIUH.

MarauTHoe 1moJje mpoBOJHUKA C TOKOM (TPSMOTO MPOBOJAHUKA, KATYIIKA U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHna, €€ HampaBlI€eHHUE W MOJYJNb. JIBH)KEHHE 3apsKEHHOW 4YacTHUIbI B
OJTHOPOJIHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

MarunutHoe noze B BeuectBe. @eppOMarHeTHKy, rapa- U AMaMarHeTUKy.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: MPUMEHEHNE MOCTOSHHBIX
MarHuTOB, JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, SJIEKTPOJIBUraTeb K00, yCKOpHUTEIn
AJIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

KaptuHa nuHUN MHAYKIIMM MarHUTHOTO MOJS MOJIOCOBOTO M TMOJKOBOOOPA3HOIro
MOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHUTHONW WHIYKIMM TOJS JJIMHHOTO MPSMOTO MNPOBOJHUKA U
3aMKHYTOI'0 KOJIBLIEBOI'O MPOBOIHNKA, KATYLIKHU C TOKOM.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictue cunbl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmkeHus My4yka SJIEKTPOHOB B MATHUTHOM TIOJIC.

[lpuHIMTT  EHUCTBHSI  AIEKTPOU3IMEPHUTEIILHOTO TpUOOpa MarHUTODIEKTPUUICCKOM
CHCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO IO TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccenenoBanne neCTBUsI NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amrepa.



N3ydenne 3aBUCUMOCTU CHJIbI AMIIepa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIUU HA OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHre PNEKTPOMArHUTHON MHAYKIUU. [IoToKk BekTopa MarHuTHOM uHaykiuu. DJ1C
WHIYKIWHU. 3aKOH 3JIEKTpoOMarauTHoi nuaykunu dapanes. BuxpeBoe 3eKTpuyecKoe moJe.
Toxku Dyxo.

OJIC naayKuuu B IpOBOJIHUKE, ABUKYIIEMCS B OJTHOPOTHOM MarHUTHOM TIOJIE.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika WHIYKTHBHOCTM B LENH IMOCTOSHHOTO TOKa. fIBieHUE
camounaykiuu. IJIC caMOMHIyKIIWH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECChl: HHIYKIIMOHHAsI II€Yb,
COJICHOM /I, 3alIUTa OT 3JIECKTPHU3ALUH TEJl IPU JBUKEHUU B MATHUTHOM I10JI€ 3EMIIH.

Jemoncmpayuu.

HaOmnronenue siBfieHust 3JeKTPOMArHUTHOM MHIYKIUU.

Hccnenosanne 3aucumoctu DJ1C MHAYKIIMM OT CKOPOCTH MU3MEHEHUS MArHUTHOTO
MOTOKA.

[IpaBuio Jlenua.

[TameHrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBreHre CaMOMHIYKIIUH.

Uccnenosanne 3aBucumoct JDJC caMOMHIYKIIMM OT CKOPOCTA W3MEHEHUS CHJIbI
TOKa B LEIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHIYKITUU.

OrnpeneneHne HHIYKIUU BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust ¥ BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarennHas cucrema. CBoOOIHEIE KOIcOaHM .

[lapmonnyeckue koneOanusi. Kunematnueckoe ©  JUHAMUYECKOE OIMCAHUE.
DHepreTuyeckoe omnucaHue (3aKOH COXpaHEHUs MEXaHW4YecKoW »sHepruu). BriBoa
JTUHAMUYECKOTO0 OIUCAHUS TapMOHMYECKUX KOJIeOaHUM M3 MX DHEPreTUYecKoro u
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammntyaa u ¢gaza konebanuii. CBsi3b aMIUTUTY bl KOJIEOAHUN UCXOTHOM BEJTMYUHBI C
aMIUTUTYJJaMHU KOJIeOaHui €€ CKOPOCTH U YCKOPESHHUSI.

[leppon w wyactora komeOanuii. Ilepwon Manbix CBOOOTHBIX — KoJieOaHUI
MaTeMaTH4eCcKoro MasiTHUKA. [leprnosa cBOOOIHBIX KOeOaHUM MPYKMHHOTO MasiTHUKA.

[lonsiTue o 3aryxawomux KojeOaHusx. BboiHykaeHHble KojeOaHusi. Pe3oHaHc.
Pe3onancHas kpuBas. BnusHue 3atyxanus Ha BUJ PE30HAHCHON KPUBOWU. ABTOKOJICOAHMS.



TexHuyeckne yCcTpoMcTBa U TEXHOJOTMYECKHE MPOILIECCHI: METPOHOM, YacChl, Kadellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu.

3anuck K01e0aTeITbHOTO ABUKCHUS.

Habnrogenne He3aBUCHMMOCTH TIEpHOJa MalblX KoJieOaHUM Tpy3a Ha HHUTH OT
aAMILUTATYIBI.

HccnenoBanre 3aTyxaroluX KOJEOAaHWM W 3aBHCUMOCTH TEpHOJa CBOOOJHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanue kojiebaHUM Tpy3a Ha MAacCUBHOW MpPY>KHUHE C 1ENbI0 (POPMUPOBAHUS
MpeICTaBICHU 00 UIeaTbHON MOJIEIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUHU NP KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUIA.

HabGmronenne pe3onanca.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepenue neproja CBOOOAHBIX KOJICOAHUM HUTSHOTO U MPYKUHHOTO MasSTHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJIa B XOJI€ KOJeOaHU Ha yIIpyroM MojBece.

N3ydenue NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3Ty XaIOIMIUX KOJIEOaHUIA.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUI.

Tema 2. InekmpomacHumubsle KOA€OAHUA.

Komnebarenbubiii KOHTYp. CBOOOIHBIC AJICKTPOMArHUTHBIE KOJICOAHHS B HICaTbHOM
kojebarenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYABI 3apsijia KOHAEHcCATOpa C
aMIUTUTYJION CHIIBI TOKA B KOJIEOATeTbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPIUU B UJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxawonme HJIEKTPOMarHuTHble KojeOaHus. BBIHYXJIEHHBIE 3JIEKTPOMAarHUTHbBIC
KoJIeOaHwusl.

[IepemeHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYJHOE W JEHCTBYIOIIEE
3HAQYCHUE CUJIbI TOKA M HANpPSKEHUS MPU pa3IMdyHON (PopMe 3aBUCUMOCTH TEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycoWIanbHbIA NEPEMEHHBIM TOK. Pe3ncrtop, KOHIEHCAaTOp M KaTyllKa
WHIYKTUBHOCTHU B LIETIH CUHYCOHUJIAJIBHOTO MEPEMEHHOTO TOKa. Pe3oHaHc TOKOB. Pe3oHaHc
HaNpsKECHUM.

Uneansubiii  Tpancopmarop.  IlpousBojactBo, nmepegaya © NOTpeOseHHE
DIEKTPUYECKOU IHEPTUU.

OKOJIOTUYECKHE  PUCKM  TpPU  NOPOM3BOJACTBE  3JekTposHepruu.  Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: AJIEKTPUUYECKUNA 3BOHOK,
reHepaTop MepeMEHHOr0 TOKa, TMHUU dJIEKTpornepeaay.

Hemoncmpauyuu.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.



3aBUCUMOCTh YaCTOTHI CBOOOMHBIX KOJIGOAHWH OT WHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuWinorpaMMbl SJIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOIIUX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOopa.

BrIHyXIeHHBIE CHHYCOUTATBHBIC KOJICOaHMSI.

Pe3ucTop, kaTyka WHIYKTUBHOCTH U KOHAECHCATOP B LEMH NEPEMEHHOTO TOKA.

Pe3oHaHC mpu MOCIIEIOBATEIBHOM COECIMHEHUHN PE3UCTOPA, KATYyIIKA WHIYKTHBHOCTH
Y KOHJIEHCATOopa.

Y cTpoicTBO 1 MPUHIIMI ASHCTBUS TpaHCchopMaTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanne nNEpeMEHHOIO TOKa  4Yepe3  MOCJIEAOBATEIbHO  COCAUHEHHBIC
KOHJICHCATOP, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl MCTOYHUKOB CBETA B LM MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMAaZHUNIHbLE G0JIHDI.

Mexanuyeckue BOJIHBI, YCIOBUS UX pacipocTpaHeHus. llonepeunsie U mpoao0JIbHbIE
BOJIHBL. [lepnona, CKOpoCTh pacnpoCTpaHeHHs W JJIMHA BOJIHBL. CBOMCTBA MEXAHUYECKUX
BOJIH: OTpaXKEHUE, IPEJIOMIICHHE, UHTEpPEepeHIIUs U TU(PaKIIHs.

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

[ITymoBOE 3arpsi3HEHHUE OKPYKAIOIIEH CPEbI.

ONEeKTPOMArHUTHBIE BOJHBI. YCIOBUA U3JIYYEHUS AJIEKTPOMATCHUTHBIX  BOJIH.
B3anMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBOHMCTBa BJIEKTPOMArHUTHBIX BOJIH: OTPAXXCHHUE, MPEIOMIICHHE, NOJSpU3anusl,
uHTephepeHIus 1 nudpakiius.

[ITkasa 3neKTpOMarHuTHHIX BOJIH. [[pUMEHEHNE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBbITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHudyecknue  yCTpOWCTBA M MPAKTHYECKOE  MPUMEHCHHUE:  MY3bIKAJIbHBIE
WHCTPYMEHTHI, pajap, paJdonpuéMHHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-meus,
YIBTPa3BYKOBAs JMATHOCTUKA B TEXHUKE U MEAUIIMHE.

Hemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHNE TTOTIEPEUHBIX U TIPOIOJILHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGntogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepentinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHUYECKHI1 pEe30HaHC.



CBolicTBa yJIbTpa3ByKa U €ro MIPpUMEHEHUE.

Habnronenue cBsi3u pOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIUTYJIOM M 4acTOTOM
KoJIeOaHMil.

HccnenoBaHre CBOWMCTB AJIIEKTPOMArHUTHBIX BOJIH:  OTPAXKEHUE, MPEIOMIIEHUE,
noJisipu3anus, 1upakius, tHTepPepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE paclpOCTpaHEHHE CBE€Ta B OJHOPOAHOW cpene. Jlyu cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoeHue n300pakeHuil B MIOCKOM
3epkaine. Chepuueckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCOIIOTHBIM MOKa3aTellb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpesioMieHus. [10CTOSHCTBO 4aCcTOTHI CBETA U
COOTHOIIICHWE JUIMH BOJIH IIPU IIEPEXO0I€ MOHOXPOMATHYECKOIO CBETa 4YEPE3 TIPAHUILY
paszeia IByX ONTHYECKHUX Cpe.

Xox nydeit B mpusme. [ucniepcust cBera. CnoxkHbld cocTaB 6enoro ceera. L[ser.

[lomHoe BHyTpeHHee oOTpaxkeHue. [IpenenpHBII yros TOJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniye u pacceuBarouye JMH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE U
ONTHUYECKass CHJIa TOHKOM JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO pAaCCTOSIHMS TOHKOU
chepruecKoi JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIBHOTO OKA3aTeNsl MPEIOMIICHHUS.

@opMmyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

XoJ Jiy4a, MPOLIEALIETO JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOU
ocu. Iloctpoenne wu300pakeHU TOYKM U OTpe3Ka TMPsSMONM B COOMpAIOIMUX U
paccenBarOIIMX JIMH3aX U UX CUCTEMAX.

OnTuyeckue nmpubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onThyeckasi CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBass ontuka. Mutepdepenuus cera. KorepeHTHblEe HCTOYHHMKHU. Y CIOBHS
HAOIOICHUST MAaKCUMyMOB W MHUHUMYMOB B HWHTEP(PEPEHIIMOHHON KapTUHE OT JABYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepshl kKitaccuueckux HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxus cpeta. JudpakuroHHas pemérka. YcClIoBUE HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB IpY NaJ€HUU MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsspuszanus cBera.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIYIA, MEPUCKOIL,
doToamnmapar, MUKPOCKOT, MPOCKIIMOHHBINA ammapar, MPOCBETIICHHE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne nmpenomMieHus CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanne Xo0/1a CBETOBBIX ITYYKOB 4YEPE3 IUIOCKOMAPAIIIEIBHYIO IJIACTHUHY H
MpU3MYy.

HccnenoBanre CBONCTB H300pKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3ydenne nudppakiIMOHHON PEIETKH.

Habmronenne nudpakiinOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

Hablmronenue noysipu3aliuu CBeTa.

[IpumeHeHue TOISAPOUIOB I U3YUEHHUS] MEXaHUYECKUX HaINPSHKECHUM.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3Mepenue nokaszarens NpeIoMIICHUS CTEKIIA.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSA OT BellecTBa (Ha MIpuMepe
KUJKUX JINH3).

N3mepenne PoKyCHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHUsI B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBanue TEIECKONMMYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepdEpEeHIINU U TOJIAPU3AIINH CBETA.

N3yuenue nossipuzanuu cBETa, OTPaAXXEHHOTO OT IMIOBEPXHOCTH JUDJICKTPUKA.

N3ydenne naTepdepeHIINY JIa3ePHOTO U3IIYYEHHUS HA IBYX IIEISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPpakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOUM BOJIHBI.

[TonydeHnue ciekTpa U3IyUeHUs CBETOANO/1a PU MOMOITU AUDPAKITMOHHON PEIIETKH.

Pazges 6. OcHOBBI cIeIHAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

['paHnIbl MPUMEHUMOCTH KJIACCUUECKON MEXaHUKHU. [1oCTyaTel crienuanbHON TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON wuHTepBai. [IpeoOpaszoBanust Jlopenma. VYcmoBue
NPUYUHHOCTU. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE
JUTAHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPTUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIIbI. DHEPIUsl TOKOS.

TexHn4eCcKre yCTPOMCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: CITyTHUKOBBIE TPUEMHUKH,
YCKOPUTENH 3apsIAKEHHBIX YAaCTHII.

YueHnuecKkui SKCIEPUMEHT, Ja00paTopHbIe padOThI, MPAKTUKYM.



OmnpeneneHrve WMITyJIbCa W SHEPTUU PENATUBUCTCKUX dYacTull (o ¢ororpadpusm
TPEKOB 3aPSKEHHBIX YACTUL B MATHUTHOM I10JIE).

Paznea 7. KanToBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE H3Iy4YeHHUE (M3JIyuyeHHE a0COJIIOTHO YEPHOIrO Tema). 3aKOoH
cmenienust Buna. ['unoresa [limanka o kBaHTax.

®oToHBI. DHEPTHs U UMITYJIEC (POTOHA.

®ororpdexr. Ombitel A. I'. CroneroBa. 3akoHbl ¢oTtorddexra. YpaBHEeHUE
Oitnmreina st pororddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJICHUE CBETa HAa a0COJIIOTHO MOTJIOMIAIOILYI0 U
a0COJIFOTHO OTpakaroIlyto noBepxHocTh). OnwiTh [1. H. JIeGenena.

BosHOBBIE cBOlICTBA YyacThll. BonnHel ne bpoins. [lyimHa BonHbI 1€ bpoins u pazmepsl
00JlacTH  JIOKaNM3allMKi JBIKYIIEHCS vacTulbl. KopmycKyJspHO-BOJTHOBOW Jdyaiu3M.
Judpakuus >7eKTPOHOB HAa KpUCTaJUIaX.

Cneunduka wusmepeHuii B Mukpomupe. COOTHOIIEHUS HEONpPEeAeIEHHOCTEN
['eitzenbepra.

TexHuyecknue  yCTpOMCTBA M TEXHOJOTMYECKHME  IPOLECCHI:  CIEKTPOMETP,
¢doTonIIEMEHT, POTONATUHNK, TYHHEIBHBII MUKPOCKOII, COJIHEYHAasi OaTapest, CBETOANO/,.

Hemoncmpauuu.

®oTo3PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccenenoBanye 3aBUCHMOCTH CONPOTUBIIEHUS NTOJIyIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

Hccnenosanne Gporopesucropa.

N3mepenune nocrosinaoi [manka Ha ocHOBe HccnenoBanus GoTodddexra.

HccenenoBanne 3aBUCHMOCTH CHIIBI TOKA Y€pPE3 CBETOMO/ OT HAIPSKEHMS.

Tema 2. @u3zuxka amoma.

OnpIThl MO HCCIENOBAaHUIO CTpOeHUs artoma. I[lnaHerapHas Mozenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomenre (GOTOHOB PU MEPEXOE aTOMa C OJJHOTO
YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CIEKTp ypOBHEN S3HEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHHe cBeTa. Jlazep.

TexHndeckrue yCTpOMCTBA U TEXHOJOTHMUYECKHE ITPOLECCHI: CIIEKTPaJbHbIM aHaN3
(ceKTpoCKoI), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenne muHENYaThIX CIIEKTPOB.

Y CTpONCTBO 1 JEUCTBUE CYETUMKA HOHU3UPYIOIIMX YACTULL.



OmnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUECHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaOmnronenue TMHENYaTOro CekTpa.

HccnenoBanne CHEKTpa pa3peKEHHOTO AaTOMAPHOrO BOAOpOAA M H3MEPEHHUE
nocrosiHHoM Punbepra.

Tema 3. Quzuka amomHo2o A0pa u I1EMEeHmMaApPHbIX YACHUY,

Hyxnonnas moxpens siapa [eiizenOepra—MBanenko. 3apsn simpa. MaccoBoe dYHCIIO
aapa. U30Torsbl.

PanuoaktuBHOCTh. Aubda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacmal.
["'amMma-n3nyyeHue.

3aKOH paJMOAaKTUBHOrO pacnaaa. PannoakTuBHbIE H30TONBI B mpupone. CBoilcTBa
MOHHU3UPYIOIIETO0 M3JIy4yeHHUs. BiusHWE paJuoOaKTUBHOCTH Ha JKUBBICE OPraHU3MBL.
EctecTBennsbiit hon uznyuenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuibl. JledexT maccsr spa.

Anepuble peakuuu. Jlenenwe u cuHTe3 saep. fAnepHeie peakTophl. IIpoGiiembl
VIIPaBJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. JKOJIOTUYECKHUE AaCIEKThl Pa3BUTHS SACPHOU
DHEPIETHUKH.

Metozpl perucTpalvy U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.

dyHamMeHTalbHbIe B3auMoAeicTBYs. bapronbl, Me30HbI U JienToHKI. [IpencraBnenue
o CranpaptHoi monenu. KBapk-ritooHHas MOJENb aJpOHOB.

®wuzuka 3a npeaenamu CrangaptHor Moaenu. TEmHas MaTepus U TEMHAs SJHEPTHUS.

EnuHcTBO pusnueckoi KapTUHBI MHpA.

TexHndeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JTO3UMETp, Kamepa
Bunbcona, smepHblii peakTop, TEPMOSICPHBIA peakTop, aToMHas Oom0a, MarHUTHO-
pe3oHaHcHasg Tomorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre TpeKoB 4acTUIl (110 TOTOBBIM doTorpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCIOJIB30BAaHUEM JI03UMETPA.

N3ydenue noraomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3zgen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.

OTtanbl pa3BuTUs acTpoHomuu. [IpukiangHOe W MHPOBO33PEHUYECKOE 3HAYCHUE
acTpoHOMHUU. [IpMEHUMOCTh 3aKOHOB (DU3HUKHU TSI OOBSICHEHUS MPUPOJBI KOCMUYECKUX
00BEKTOB.

MeTtonbl acTpOHOMHYECKHX HcciienoBaHui. COBpPEMEHHbBIE ONTUYECKHUE TEIECKOIIBI,
paaroTeIECKOIbl, BHEaTMOChEepHast aCTPOHOMHUSI.

Bun 3Bé3mHoro HeOa. Co3Be3aus, sipKue 3BE3/1bl, TUTAHETHI, UX BUIUMOE JBUKCHUE.

ConHeyHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CoitHIa U 3BE3 .

3BE31IbI, MX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpamMma «CHEKTPAJIbHBIM KJIACC —
CBETUMOCTBY». 3BE3/1bl [JTABHOW MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb)»



JUIs 3BE3/ TJIABHOM TMOCieAoBaTelbHOCTU. BHyTpeHHee cTtpoeHue 3BE371. COBpeMEHHBIE
IIPEICTABIICHUS O TPOUCXOKIECHUH 1 HBOMIOIMU CoNHIIA U 3BE31. DTallbl )KU3HU 3BE3.

Muneunsiii [lyTe — Hama [Nanaktuka. [lonoxenue u asmxenue ConHia B ['amakTuke.
Turbl raakTuk. PaguoranakTuku ¥ KkBa3apbl. YEpHBIE ABIPHI B iApaxX rajJakTHK.

Bcenennas. Pacmimpenue Beenennoitl. 3akon Xa06:ma. Paz6eranue ranaktuk. Teopus
bosbmioro B3peiBa. PeMKTOBOE M3ITyYeHHE.

Macirabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Yuenuueckue navnwoenus.

HaGmogenust 3BE3MHOrO HebGa HEBOOPYXKEHHBIM TIJ1a30M € HMCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIOKEHUN A ONPENEICHUs] MOJOKEHHUS HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C03Be3nsA CEeBEPHOro MOJIyIIapys U IPKUE 3BE3BI.

Hab6mronenus B Teneckon JIyHbl, TJIaHET, TYMAHHOCTEHN U 3BE3IHBIX CKOTICHUU.

Du3ryecKuil MPAKTUKYM.

CnocoObl m3MepeHHsi (U3MYECKUX BEIMYHMH C MCIOJb30BAHUEM aHAJOTOBBIX U
IA(PPOBBIX  UBMEPUTENBHBIX MPUOOPOB M  KOMIIBIOTEPHBIX  JIATUMKOBBIX  CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOIPEITHOCTH U3MEPEHUIN (pu3nyeckux BeaudyuH. OleHKa
I'PaHULL [OTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HUCCIENOBAHUN 3aBUCUMOCTEH (PU3NYECKUX
BEJIMUMH, TPOBEPKAa MPEMJIOKEHHBIX THUNOTe3 (BBIOOp M3 pabOT, ONUCAHHBIX B
TEMaTUYECKUX  pazfenax «YYeHUYECKUH HKCIEpUMEHT, JabopaTopHble  paboOTHhl,
MPAKTUKYM ).

O6o0maroiiee NOBTOPEHUE.

OO06o0meHe W CUCTEMaTH3alMsl COJEpKaHUsl pa3fenoB Kypca «MexaHukay,
«MonexkynsipHass (Qu3UKa W TepMOAUMHAMUKA», «JeKTpoauHaMmukay, «Konedanus wu
BOJIHBI»Y, «OCHOBBI CIEUUATBHON TEOPUM OTHOCHTENbHOCTHY, «KBaHTOBas (usukay,
«JEMEHTHI ACTPOHOMUHU U aCTPOPHUIUKI.

Pons ¢u3uku m acTpoHOMHUM B 3KOHOMHUYECKOM, TEXHOJIOTHYECKOM, COITMAIBLHON M
ATUYECKON cdepax eATeNbHOCTH 4YeJIOBEKa, poJib U MECTO (PU3MKM M aCTPOHOMHUHU B
COBPEMEHHOW HAy4YyHOM KapTUHE MHpA, 3HAUYCHHUE OIUCATEIbHOW, CUCTEMATU3UPYIOLLIEH,
OOBACHUTENILHON M MPOTHOCTUYECKON (DYyHKIMI (U3HUecKoil Teopuu, poib (puzndyeckoin
Teopun B (OPMHUPOBAHUM TPEACTABICHUN O (PU3NUECKOW KapTHHE MHpPA, MECTO
dbu3nUeckoil KapTHUHBI MHUpPa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTABIEHUM O TIPUPO/IE.

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢(usuku yrayOnéHHoro ypoBHs B 11 Kiacce OCYIIECTBISETCS C
y4ETOM COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTUKH, OWOJIOTHH,
XUMUH, Teorpauul ¥ TEXHOJIOTHH.

Mesicnpeomemnovle nonamus, C6A3AHHbBIE C UYYEHUEM MEMO008 HAYUHO20
no3nanua: SBICHHWE, HAY4YHbIA (haKT, rUnore3a, (PU3nyeckas BEIMYMHA, 3aKOH, TEOpHUS,



HAOJIOJIEHNE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJEIb, W3MEPEHUE, MOTPEUIHOCTU
W3MEPCHU, U3MEPUTETBLHBIC MPUOOPHI, MUPPOBAsI TAOOPATOPHSL.

Mamemamuka: penieHHE CHUCTEMbl ypaBHEHUH. TpuroHomerpuyeckue (QyHKIUU:
CHUHYC, KOCHHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIIECTBO.
BekTopsl W WX TPOCKIIMU Ha OCH KOOpAWHAT, CIOKEHHE BEKTOpOB. IIpom3BomHBIC
aneMeHTapHbIX GyHKui. [Ipu3Haku momgoOus TPEeyroJbHUKOB, OMPEACICHUE IUIOMIAIH
IUIOCKUX (UTYp U 00BbEMa TeT.

Buonozus: >nextpuyeckue SBICHUS B )KUBOW NPUPOJIE, KOJIeOATEbHBIC TBUKCHHS B
KUBOW TMPHUPOAC, OKOJOTHMUECKHE PHCKH TIPU  TPOU3BOJICTBE  DIEKTPOIHEPTHUH,
AJIGKTPOMArHUTHOE 3arpsi3HEHHUE OKPYXKAIOIIeH Cpeibl, yJIbTpa3ByKOBas TUArHOCTHKA B
MEUITNHE, OTITUYECKHE SIBJICHUS B )KMBOU MPUPO/IC.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KPHCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEeXaHU3Mbl 00pa30BaHUS KPUCTATMYECKON PEIIETKU, CIEKTPATbHBIA aHAN3.

T'eocpagpua: marnuTHbIE TONMIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX Py, (poTochéMka
3eMHOI OBEPXHOCTH, ceiicMorpad.

Texnonozus: IPUMEHEHNE MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB,
aNeKTpoaBUTaTENb SIKOOU, TeHepaTop MEPEeMEHHOr0 TOKa, WHAYKIIMOHHAs Tedb, JTHHHUU
AJIEKTpOIiepeaay, dJICKTPOJABUTATENb, padap, paauONPUEMHUK, TEJICBU30p, AHTCHHA,
tenedoH, CBU-neub, yapTpa3ByKoBas JTUArHOCTHKA B TEXHHUKE, MPOCKIIMOHHBIA ammapar,
BOJIOKOHHAsI ONTHKA, COJTHEYHasi OaTtapesi, CITyTHUKOBBIC MPUEMHHKH, S/IEpHAst SHEPreTHKa
¥ DKOJIOTUYECKHUE ACTIEKTHI €€ Pa3BUTHUA.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMSBI 110 ®U3UKE HA
YPOBHE CPEJJHET'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE pe3yJabTaTbl OCBOCHHS ydeOHoro mnpenmera «Dusuka» HTOTKHBI
OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOY4YalOIUXCS  PYKOBOJCTBOBATHCS
c(hOopMUPOBAHHON BHYTpPEHHEH MO3UIMEN JTUYHOCTU, CUCTEMON IEHHOCTHBIX OPUEHTALIUM,
MO3UTHUBHBIX BHYTPEHHUX YOCKIEHWUN, COOTBETCTBYIOIIUX TPATUITMOHHBIM I[EHHOCTSIM
POCCHIICKOTO OOIIEeCTBa, pPACIIUPEHUE >KU3HEHHOTO ONBITA M ONBITa ACATEIHHOCTH B
MPOIIECCE pea3allii OCHOBHBIX HAMNPABICHUN BOCHUTATEIBHOM [EATEIBHOCTH, B TOM
YUCJIC B YACTH:

rPakKAaHCKOI0 BOCIIUTAHUSA:

e CchOPMUPOBAHHOCTh TPAXKIAHCKON MO3ULUM OOYYAIOIIErocsi KaK aKTUBHOTO W
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHSATHUE TPaAUIIMOHHBIX 00IIeYeI0BEYECKUX T'YMaHUCTUYECKUX 51
JIEMOKPAaTUYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTHM COBMECTHYIO [I€SITEIBHOCTh B MHTEpPECAX TIPaKIAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBATh C COLIMAJIbHBIMU UHCTUTYTAMU B COOTBETCTBHUM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

e TOTOBHOCTH K TYMaHUTapPHOM U BOJIOHTEPCKOU JESITEIbHOCTH.

NATPUOTUYECKOT0 BOCITUTAHUSA:

e c(hOpMUPOBAHHOCTH POCCUICKOM IPaXkTAHCKON UIEHTUYHOCTH, MATPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYyJapCTBEHHbIM CHUMBOJIaM, JIOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3MKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;

e CHOCOOHOCTH OICGHMBAaTh CUTYyallUl0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

e OCO3HAHHUE JMYHOIO BKJIAJIa B MOCTPOEHUE YCTOMUMBOIO Oy IyIIETo.

ICTETUYECKOT0 BOCIIUTAHMS:

e OCTETHYECKOE OTHOIIEHHWE K MHUPY, BKJIIOUYAs 3CTETUKY HAy4YHOIO TBOPYECTBA,

npuCyIero GU3n4ecKoi Hayke.
TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEPEC K pa3iuuHbIM chepaM MpodecCHOHATBHON AEATEILHOCTH, B TOM YHCIIC
CBSA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM BBHIOOP
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbI;



TOTOBHOCTh U CIIOCOOHOCTh K 0Opa3oBaHMIO W CaMOOOpA30BaHHWIO B O0JACTH
(U3HKHM Ha TTPOTSKCHUH BCCH KU3HHU.

IKOJOI'NYECKOIo BOCIIMTAHUA

cOpPMHUPOBAHHOCTh  JKOJOTUYECKOM  KYJbTYpbl, OCO3HaHUE  IJI00ATBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IUIAHUPOBAHUE W OCYUIECTBJIICHUE ACHUCTBUUA B OKPYXAIOLIECH Cpele Ha OCHOBE
3HAHUS LEJIeW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

pacLIMpEHUE OMbITAa JEATEIBHOCTH HKOJOTMYECKON HAIpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUM 110 (pU3HKe.

HEHHOCTH HAYYHOI'O MO3HAHHUA:

Cc()OPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3HUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAy4YHOM JESITEIIBHOCTH, TOTOBHOCTH B IIPOLIECCE M3YYEHHUS
(GU3MKK  OCYIIECTBIATh MPOEKTHYI0 U  HCCIEN0BATENbCKYIO JESITEIbHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIC YHHMBEPCAJIbHBIE YUYeOHbIE e CTBUS
Ba3oBblIe Jjornueckue AeicTBUA:

CaMOCTOSITeTILHO (hOPMYJIMPOBATh M aKTyaJUu3HPOBaTh MPOOJIEMYy, paccMaTpPUBATh
€€ BCECTOPOHHE;

ONpeAcsATh ILEeNu ACATCIBHOCTH, 3aJaBaTh IMAapaMeTpbl W KPUTEPUU HUX
JIOCTUKCHUS,

BBISBIIATh 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpPHBAEMBIX (PU3MUESCKUX
SBJICHUSAX;

pa3palaTbiBaTh IJIaH peIlIeHUs NpoOJieMbl C Y4E€TOM aHajdu3a HUMEIOIIUXCS
MAaTEpPUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PAa0OTy B YCJIOBUSIX PEaJbHOTO, BUPTYAIHLHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBnlie uccienoBarejbcKye 1eCTBUSA.

BJA/JeTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBHIMU TOHATUSMU U METOAAMHU
buznuecKoil HayKu;
BJIa/ICTh HaBBIKAMH YYE€OHO-HCCIIEIOBATEIILCKOW M TMPOCKTHON EATETHHOCTH B
00nacT (PU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peIlIeHusl 3a7ay (PU3MUECKOro coAep X aHus, MPUMEHEHHUIO Pa3IuYHbIX
METOJIOB MIO3HAHUS;



BJIAJICTh BHJAMHM  JIEATEIBHOCTHM II0 TOJYYEHHIO HOBOIO 3HAHHUS, €TI0
UHTEpIpEeTallii, NpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPU CO3JaHUH YU€OHBIX POEKTOB B 00JIacTH (DU3UKH;
BBISABJIATH IIPUYMHHO-CIICICTBEHHBIE CBA3U U aKTyallM3UPOBATh 3a/1a4y, BbIJIBUTATh
TUIIOTE3y €€ pELICHUsA, HAaxOAWTb apryMEHThl JUI JO0Ka3aTeabCTBA CBOUX
YTBEPKIACHUM, 3a1aBaTh IIAPAMETPHI U KPUTEPHUH PEILLICHHUS;

aHAJM3UPOBATh IOJYYEHHBIE B XOJ€ PEUICHUS 3aJa4d PE3YIbTaTbhl, KPUTHUECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX;
CTaBUTb U  (OpMYyJIHpOBaTh COOCTBEHHBIE 3aJaud B  00pa3oBaTENIbHOU
JESITEIBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh  [MEPEHOCUTh 3HaHUsA MO (QU3UKE B  MPAKTUYECKYyI0  00JacTh
KU3HEIECATEIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IMPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIBHBIE IIOJXO/IBI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOITyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ unpopmaunmeii:

BJA/IE€Th HABbIKAMU TOJydeHUs: HHGpopMaluu (U3NYECKOTO COJEpKaHUS U3
UCTOYHUKOB pPa3HbIX THUIIOB, CAaMOCTOSITEIbHO OCYIIECTBIIATh IOUCK, aHaJH3,
CHUCTEeMAaTH3allMI0 W HMHTEpPHpeTannio WHGOPMAIMU Pa3IUYHBIX BHUIOB U (OpM
MIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CPeJICTBA MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B
pEIIEHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHM3al[MOHHBIX 3a1ad C
coOoicHueM TpeOOBaHUM JPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHrsi, MPaBOBBIX U OJTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCTbl (PM3UYECKOTO COAEpkaHHs B Pa3IMUHbIX QopmaTax ¢ y4dE€ToM
Ha3HAuYeHUs MH(POPMALUU U LIEJIEBOM ayAUTOPUH, BbIOMpas ONTUMAJIbHYIO (popmy
MPEICTABIICHUS U BU3yaIU3al1U.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBIISATH OOIICHHUE HA YPOKaX (DU3MKHU M BO BHE-YPOUHOU JCATCIIEHOCTH;
pacio3HaBaTh MPEAMOCHIIKA KOHPIMKTHBIX CHTYaIlMi U CMATYATh KOH(IHKTHL,
pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHS C UCIIOJb30BAHUEM SI3BIKOBBIX
CPE/CTB;

NMOHMMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOH ¥ WHIWBHIYTEHOM
paboTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBHI C yIETOM OOIIUX MHTEPECOB
Y BO3MOKHOCTEH Ka)KJ0ro WieHa KOJIJICKTHUBA;



IPUHUMATh LIEJIM COBMECTHOM J€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS MO €€ NOCTHUIKEHUIO: COCTaBIIATh IUIAH JEHMCTBH, pACpPENEATh POJIH C
y4€TOM MHEHUN YYaCTHUKOB, 00CYX/IaTh Pe3yJbTaThl COBMECTHOM pabOTHI;
OLICHMBATh KAa4ECTBO CBOEr0 BKJIAJla M KaXJIOro yYaCTHHMKA KOMAaHJIbI B OOIIUIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh  HOBbIE NIPOEKTBI, OLEHUMBATh MJAEHM C I[O3WLHUA  HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISTh MO3UTUBHOE CTPATErMYECKOE MOBEJCHUE B PA3IUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHMBepCcaJbHbIE YYeOHbIe 1eiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBIISITh O3HABATEIbHYIO ACSITENBHOCTD B 00J1aCTH (PU3UKH
U aCTPOHOMHH, BBIABJIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHbIE
3aJ1a4u;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELIEHUS PACUETHBIX M KAYECTBEHHBIX 3ajad,
IUIaH BBIMOJHEHUSI MPAaKTUYECKOM paboThl C YYETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIUpsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

Jenatb  OCO3HAHHBIA — BBIOOp, ApryMEHTHpOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

crioco0CTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO SPYIUIIMKA B 00nacTu (pU3UKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaThb OILIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBBbIKAMU I103HABATEIbHOM pEQIIEKCHMH KaK OCO3HAHHUS COBEpLIAEMbIX
JEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIL;
UCIIOJIb30BaTh MPUEMBI pedieKCHr [Js OIIEHKM CUTyaluu, BbIOOpa BEpPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEIICHUS 110 UX CHUKEHUIO;
IIPUHAMATb MOTMBBI M apryMEHThl JpPyIMX IIpU aHajuu3e pe3yJIbTaToB
NEATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JpPyIMX IIpU aHajIu3€ pe3yJIbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B nporiecce nocTrkeHus IMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI POTPAMMBI IO (PU3UKE IS
YpOBHS ~ cpeaHero ooOumiero oOpazoBaHMs Yy  OOy4alOIIMXCSl  COBEPILEHCTBYETCS
HYMOLIMOHAJIBHBIN UHTEIUIEKT, MPEANoIaralonui chopMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIOCOOHOCTh IOHUMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHUE, BUJICTh HANPABICHUS Pa3BUTHsI COOCTBEHHON 3MOIMOHAIBLHON cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIHUPOBAHMSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEIEHUE, CIOCOOHOCTh aJalnTHPOBATHCS K
HYMOIUOHATBHBIM U3MEHEHHSIM U TPOSIBIIAT THOKOCTH, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBALIUM, BKJIIOYAIONICH CTpEeMIIEHHME K JOCTIDKEHHIO LEIH |
yCrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE [IEHCTBOBAaTh, MCXOMAS M3 CBOUX
BO3MOKHOCTEH;

IMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh IMOHUMAaTh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYMTBIBaTh €ro IMpH OCYILIECTBICHUU OOUIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHHS C
JIPYTUMH JIOABMH, 3a00THTHCS, TIPOSBIISATH HHTEPEC U pa3pemiaTh KOHQIUKTHL.

I[MTPEMETHBIE PE3VJIbTATDI

K koniy oOyuenus B 10 knacce mpeAMETHBIE pe3yJbTaThl HAa YTIyOJIEHHOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJb (U3UKU B IKOHOMHUYECKOM, TEXHOJIOTMYECKOW, IKOJOTUYECKOM,
COI[MATILHOM U ATUYECKOU cepax NesITeILHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU B
COBPEMEHHOMU HAay4YHOU KapTHUHE MUPa, 3HA4YCHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOIeH, OOBACHUTETLHON W  MPOTHOCTHUYECKOW  (yHKIUIA
bu3MYeCcKoi TEOPUN — MEXAHUKHU, MOJICKYJISIPHOU (PU3UKHU U TEPMOJUHAMUKH, POJIb
dbusndeckoil Teopur B (OPMHUPOBAHWUU TPEACTABICHUN O (U3MUECKOW KapTHUHE
MUpa;

pazvyaTth YCIOBUS MTPUMEHUMOCTH MoJeNed (PU3MUECKUX Tel M IPOIIECCOB
(sBIEHUMIT): WHEpHHAIbHAs CcHUCTeMa oOTcuéra, aOCOJIOTHO TBEPAOE TEJo,
MaTepuaibHas TOYKa, PABHOYCKOPEHHOE JBIDKEHHE, CBOOOJIHOE TaJcHUE,
abcoJIIoTHO ympyras aedopmaliusi, aOCOIOTHO YIIPYyroe U aOCOIIOTHO HEYNpPyroe
CTOJIKHOBEHHMSI, MOJICJIU Ta3a, >KUIAKOCTH W TBEPIOro (KpUCTALIMUECKOTO) Tela,
WJICaJbHBIN Ta3, TOYEYHBIN 3apsi, OHHOPOIHOE IECKTPUUYECKOE TMOJIE;

pasznuyaTth ycIOBUs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHUMATh BCeOoOImMiA xapaktep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAHUYEHHOCTH
WCIIOJIb30BaHUsl YACTHBIX 3aKOHOB;



aHATM3UPOBATh U OOBSCHATH MEXAaHWYECKHUE NPOIECCHl W SBICHUS, HCIOIB3YS
OCHOBHBIC IIOJIOKEHUSI U 3aKOHBl MEXaHMKHU (OTHOCHUTEIBHOCTh MEXaHHMYECKOTO
JIBHOKCHMS, dbopMy Bl KUHEMAaTUKHU PaBHOYCKOPEHHOTO JIBUKCHUS,
npeodpazoBanust ['anmiiest Uit CKOpPOCTH M TepeMellleHMs, 3aKoHbl HproToHa,
MPUHIIUMIT OTHOCUTEIBLHOCTH ['ayimiiesi, 3aKOH BCEMHUPHOIO TATOTEHMS, 3aKOHbI
COXpaHEHHUS HMITyJhCa WM MEXAaHWYECKOW OJHEPTuH, CBSI3b PAaOOTBI CHIIBI C
M3MEHEHHEM MEXaHWYECKOW SHEPruu, YCIOBUSI paBHOBECUS TBEPAOIrO Tela), MpH
ATOM HCHOJIB30BAaTh MAaTEMaTUYE€CKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: mpeoOpazoBaHuil [ammies, BTOpPOro
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHUS UMITYJIbCA U MEXaHHUYECKOU
SHEPIrYH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAJTM3UPOBaTh M OOBACHATH TEIJIOBBIE TIPOLIECCHI U SBJICHUS, HCIOIb3YS
ocHoBHBIE nosioxkeHuss MKT u 3aKkoHBI MOJIEKYJIApHON (DU3UKH M TEPMOJIUHAMUKH
(CBs3b JTaBJICHUS MJICAIBHOTO T'a3a CO CPeAHEH KHHETHUECKON dHEeprue TerioBOro
JBUKEHHS M KOHIIEHTpPALMEHd €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPHlI BEIIECTBA CO
CpeoHEW KHHETUYECKOM OHHEpPruei TEIUIOBOIO JIBMXKEHUS €ro 4YacTull, CBS3b
JIaBJICHUSI WACAJBbHOIO Ta3a C KOHLEHTPAUWEeW MOJIEKYJl M €ro TeMIIEpaTypou,
ypaBHeHUe MeHeneeBa—Knamneiipona, mepBbli 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHCHHS DJHEPIMM B TEIUIOBBIX IMpoIleccax), MpPH 3TOM HKCIOJIb30BaTh
MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS MNPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knaneipona;

aHAJM3UPOBATh U OOBSACHATH DJISKTPUUYCCKHUE SBJICHUS, HCIIOJIb3YS OCHOBHBIC
MOJIOKEHUSI W 3aKOHBI JJICKTPOJMHAMUKHK (3aKOH COXPaHEHMSI DJICKTPUUYECKOTO
3apsaa, 3akoH KyJioHa, MOTEHIMAIBHOCTh 3JIEKTPOCTATUYECKOTO IIOJIs, MTPUHIIHAI
CYyNEpIO3ULIUA  JJIEKTPUYECKUX  TOJEH, TMpHU ITOM  yKa3blBasg  YCIJIOBUS
MPUMEHUMOCTH 3akoHa KylloHa, a Takke NPaKTUYECKU BAXKHBIE COOTHOUICHHS:
3akoHbl OMa JJi11 ydacTKa LEeNu M JJIs1 3aMKHYTOM SJIEKTPUUYECKOM IIeNU, 3aKOH
Jlxxoyns—Jlenna, npaBuna Kupxroda, 3akonsr dapazes aiis 371€KTpoau3a);
OMHUCHIBATH  (U3WYECKUE TPOLECChl U  SIBJICHUS, HCIOJb3Yysl  BEJIUYHUHBI:
MepeMENICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJ, CHUJIa, MOMEHT
CHUJIbI, IaBJICHUE, TOTECHIIMAIbHAS SHEPrUus, KHHETUYECKasd SHEPTUsi, MEXaHU4YeCcKas
dHEprus, padoTa CUJIbI, IIEHTPOCTPEMHUTEIIBHOE YCKOpPEHHE, CHIa TSHKECTH, CUia
YIOPYroCTH, CUja TPEHHs, MOIIHOCTb, SHEPIUsl B3aUMOJACHCTBHS Teia C 3eMIIEN
BOJIM3M €€ MOBEPXHOCTH, PHEPTUS YNPyro aedopmaiuu MNpy>XKUHBI, KOJTUYECTBO
TEIUIOThI, a0COTIOTHAS TeMIleparypa Tena, padboTa B TEPMOAMHAMUKE, BHYTPEHHSIS
DHEPIrusl  HJCabHOIO  OJHOATOMHOIO Tas3a, paboTa HIeadbHOIO  rasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3Ayxa, KIIJI mameanbHOro TEmiaoBOro JBUIATENS;
AJIEKTPUYECKOE TI0JIC, HAINPSHKEHHOCTh 3JIEKTPUUYECKOTO TI0JI, HaNPsIKEHHOCTh
MOJII TOYEYHOTO 3apsija WM 3apsHKEHHOrO IIapa B BAKyyM€ U B JIMDJIEKTPHUKE,



ITOTEHLIAAJT AIEKTPOCTATUYECKOTO oJI4, Pa3HOCTh ITOTEHIIUAJIOB,
ANEKTPOABMKYIIAS CHJIA, CUJIA TOKA, HAIIPSYKEHHUE, MOIIHOCTD TOKA, DJIEKTPUYECKast
€MKOCTb  IUIOCKOTO  KOHJEHCAaTopa, CONPOTUBIIEHHME  y4yacTKa Lenu C
MOCJEAOBATENBHBIM U MAPAJUICIBHBIM COCAMHEHUEM PE3UCTOPOB, HIHEPIUS
AIEKTPUUYECKOT0 TOJII KOHAEHCATOPA;

OOBSCHATH OCOOEHHOCTH TPOTEKAHUS (PUINYECKUX SBICHUN: MEXaHUUYECKOE
JIBW)KCHHUE, TEIUIOBOE JBHMKCHHME YaCcTHL[ BEIIECTBA, TEIUIOBOE pPAaBHOBECHE,
OpoyHOBCcKkoe JABWXkeHUE, Auddy3us, ucnapeHwe, KUMEHHE U KOHJEHCAIus,
IJIABJICHUE W KPUCTAJUIM3ALMS, HAIPABICHHOCTh TEIUIONEPENAaun, SJICKTPU3ALUS
T€Jl, SKBUIIOTEHIUAIIBHOCTD MIOBEPXHOCTHU 3apsKEHHOTO MPOBOHUKA;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYHMHBI OT JPYrou
C HCIOJIb30BAHUEM IPSAMBIX W3MEPEHHUU, IPHU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCUPOBATH Pe3yJIbTAThl MOJYUYEHHON 3aBUCUMOCTH (PU3MUYECKUX BETUYHUH B BHUJIC
rpauKoB ¢ y4€TOM aOCONIOTHBIX MOTPEUIHOCTEN M3MEpPEHUH, /1e1aTh BBIBObBI 110
pe3yJIbTaTaM UCCIEA0BaHNS;

IPOBOJUTh KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIUYMH, IPHU 3TOM BBIOMPATH
ONTUMAJIbHBIA METOJT M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE W OTHOCUTEJbHBIC
IOTPEUIHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJUTH OMNBITBI 110 MPOBEPKE NPEMIOKEHHONW THIOTE3bl: IIJIaHUPOBATH
DKCIIEPUMEHT, COOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh
ITOJTyYEHHBIE PE3YJIBTATHI U JAENATh BBIBOJ O CTATYCE MPEII0KEHHON TUIIOTE3BI;
co0Ir01aTh MpaBuiia 6€30MacHOro Tpyda MpU NPOBEICHUH UCCIEI0BaHUN B paMKax
y4e0HOTr0 3KCIIEpUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeI0BATENbCKON U MPOEKTHON
JESITEIbBHOCTH C HCIOJb30BaHUEM M3MEPUTENIbHBIX YCTPOWCTB M J1a0OPaTOPHOTO
o0opynoBaHUS;

pemaTh pacy€THbIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJlaHHOU (PU3MUeCcKOi
MOJICJIbIO: HA OCHOBAHWM aHajn3a YCJIOBHS OOOCHOBBIBaTH BHIOOP (DHM3MUECKOM
MOJIeJIM, OTBeYarolle TpeOOBaHUSAM 3a/Jayd, NPUMEHATH (OPMYJIb, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJaThl (PU3MYECKUX TEOPUHM TNpH HCIOJIb30BAHUU
MaTeMaTHYECKUX METOJIOB PELICHUs 3aay, MPOBOJIUTH PACUETHl HA OCHOBAHUM
MMEIOIIMXCS JaHHBIX, AHAJM3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METOJIbI
peleHus ¢ y4€TOM NOJIyYEHHBIX Pe3yJIbTaTOB;

peliaTth KadyeCTBEHHbIE 3aJaud, TpeOylolue MNPUMEHEHHs 3HAaHUW M3 pa3HBIX
paszznenoB Kypca (U3MKHM, a TaKXKE WHTErpallMd 3HAHUWA M3 JPYrUX MNPEeIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATH JJOTHUECKYIO LIEMOYKY PACCYKICHUM C
OTOPOH Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBIICHMUS;
UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS A OOBSCHEHHS OCHOBHBIX TPUHIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB M TEXHOJIOTMUYECKUX
IIPOLIECCOB;



OPUBOJUTH MPUMEPHI BKJIAJa POCCUWCKHX U 3apyOECKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

aHAJIM3UpPOBaTh U OLICHWBATh IOCJEACTBUS OBITOBOM M IPOU3BOJCTBEHHOU
NESATEIIbHOCTH 4YEJIOBEKAa, CBSI3aHHON ¢ (DM3MYECKUMHU IMPOLECCAMM, C IO3ULUHN
DKOJIOTHYECKON 0€30MacHOCTH, IIPEACTABICHAN 0 PalMOHAIBHOM
IPUPOAOIIOIb30BAHNN, A TAKXKE Pa3yMHOM HMCHOJIb30BaHUM JOCTHKEHUW HAYKU H
TEXHOJIOTUH JUIsl JaNbHENUILETO pa3BUTHSI YEIOBEUECKOT0 O0ILECTBA;

OPUMEHATh pa3jinyHble CcrnocoObl paboTel ¢ uHpopMauued QPU3NYECKOTOo
COJIEP’KAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH,
OpU 3TOM MCHOJB30BATh COBPEMEHHbIE HWH(MPOPMALMOHHBIE TEXHOJOTHUU IS
NOWCKa, MNepepadOTKM U TMPEAbABICHHUS Y4YEeOHOM M  Hay4YHO-NOIYJISIPHON
uHbOpMaIuK, CTPYKTYPUPOBAaHUS U UHTEPIIpETalliy HH(OPMALIH, OJTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATh MOJIYyYaeMyl0 MH(POPMAIUIO
U OLEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSA 3HAHUW, TaK U Ha
OCHOBE aHaJIM3a UCTOYHHUKA UH(OpMAIIIH;

NPOSIBJISITh OPraHU3ALMOHHBIE W TIO3HABATENbHBIE YMEHUS CAMOCTOSTEIBHOTO
npUOOpEeTEeHUs] HOBBIX 3HAHUN B IPOLIECCE BBIMNOIHEHMSI MPOEKTHBIX U Y4YEOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B IpyNIe C UCIOJTHEHUEM PA3IMYHBIX COLUUAIBHBIX POJIEH, MJIAaHUPOBATh
paboTy Trpynmnbl, PalMOHAIBHO PACIPENENITh AESITEIbHOCTh B HECTAaHIAPTHBIX
CUTYyallMsIX, aJ€KBaTHO OLIEHMBATh BKJIAJ KAXKIOTO W3 YYaCTHUKOB TPYIIBl B
pelleHne paccMaTpuBaeMon IpooOIIeMsl;

OpOSIBIISATh MOTHUBALMIO K Oyaymed mnpodeccHoHaNbHOM JIEeATENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.

K xonHuy oOyuenus B Il knacce TnpenMeTHbIE pe3yibTaTbl Ha YIiIyOJIEHHOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMATh POJb (PU3UKKM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COLMAIBHON U
ATUYECKON cdepax NeqaTeIbHOCTH YeJIOBeKa, pojib U MECTO (DU3UKU B COBPEMEHHOM
HAy4YHOW KapTUHE MHUpPa, POJIb ACTPOHOMHUHM B NPAKTUYECKON AEATEIBHOCTHU
YEJIOBEKA W JAJbHEWINEM  HAYYHO-TEXHUYECKOM  DPa3BUTUHM, 3HAYECHUE
OMHUCATEILHON, CUCTEMATH3UPYIONIeH, OOBSICHUTEIbHOW W MPOTHOCTUYECKOM
byHkumii  puznyeckol TEOpUM — DBIEKTPOJAMHAMHUKHU, CHEUUATBHOU TEOpHUH
OTHOCUTEIBHOCTH, KBAaHTOBOM  (u3WKH, pOJIb  (PU3WYECKOH Teopuu B
dbopMHUpOBaHUU TIPEICTABICHUN O (PU3UIECKON KapTHHE MUPA, MECTO (PU3HUECKOU
KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX  €CTECTBEHHO-HAYyYHBIX
MPEACTABIEHUH O TIPUPO/IE;

pasznuyaTh YCJIOBUS MPUMEHUMOCTH MoJielell (U3MUEeCKMX Tel M IMPOLECCOB
(sIBJ€HUI): OJHOPOAHOE DJJIEKTPUYECKOE W OJAHOPOJHOE MAarHUTHOE IOJIA,



rapMOHHYECKHE KoJeOaHus, MaTeMaTUYECKUN MasTHUK, UACaIbHBIA NPy KUHHBIN
MasiTHUK, TAPMOHMYECKHE BOJIHBI, UICANbHBIN KOJIEOATENbHBIA KOHTYpP, TOHKAs
JIMH3a, MOJIEJIEd aTOMa, aTOMHOT'O sSIIpa U KBAHTOBOW MOJIEIIN CBETA;

pasznuyaTh ycloBUsA (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
NOHUMATh BceoOIMid xapaktep (GyHIAMEHTAIbHBIX 3aKOHOB W OTPAHUYEHHOCTD
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATh 3JEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJIEKTPOAUHAMHKHA W CIELHUAIBHON TEOpUH
OTHOCUTEJIBHOCTH (3aKOH COXPaHEHUS AJIEKTPUUECKOTo 3apsija, cuiia AMiiepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMAarHMTHOM HWHAYKUMUM, TpaBuio Jlenma, cBaszp IJIC
CaMOMHIYKIIMH B DJIEMEHTE JJIEKTPUYECKON LENU CO CKOPOCTHIO U3MEHEHUS CHIIBI
TOKa, MOCTYJIAThl CHIEIMATbHON TEOPUU OTHOCUTEIHLHOCTH DUHILITEHHA);
aHAIM3UPOBaTh M OOBSCHATH KBAaHTOBBIE MPOIECCH W SIBICHUS, HCIOIB3YS
MOJIOKEHUSI KBaHTOBOM (us3uku (ypaBHeHue OWHIITeHHA 111 (PororddekTa,
IIEPBBIA M BTOPOM IOCTYJIaThl bopa, MPUHIMII COOTHOIIEHUSI HEONPEAECIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPaHEHUs 3apsAJO0BOTO M MACCOBOIO YUCEN M SHEPTHH B
AJIEPHBIX PEAKIUAX, 3aKOH PaJMOAKTUBHOIO PaCIajia);

ONMUCHIBATh  (UBUYECKUE TMPOIECChl M  SIBIICHUS, MCHONB3YSd BEJIUYHHBL:
HaIpsHKEHHOCTh AJIEKTPUYECKOTO OIS, MOTEHUIUAN 3JIEKTPOCTATUYECKOTO IMOJI,
Pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJABIKYIIAS CHJIA, UHAYKIUS MAarHUTHOTO MOJI,
MarHuTHbBIA TIOTOK, cwia AmImepa, HHAYKTUBHOCTb, JJICKTPOABMXKYIIAsS Cuia
CaMOMHIYKIIH, YHEPTHUSI MATHUTHOTO TIOJISI TPOBOJIHUKA C TOKOM, PEJISITUBUCTCKUM
UMITYJIbC, TIOJIHA DHEPTUs, DHEPrUsl TMOKOS CBOOOJHOM YaCTHUIIbI, DHEPTUS H
UMITYJIbC (JOTOHA, MACCOBOE YUCIIO U 3apsifl SApa, SHEPTHUS CBSI3U S/Pa;

OOBSACHATh OCOOCHHOCTH NPOTEKaHUS (PU3MUECKHUX SIBICHUW: 3JEKTPOMAarHUTHAS
WHIYKIMS,, CaMOUHIYKIMS, pe30HaHC, uHTepdepeHuus BOIH, Audpakims,
JUCTIEpPCHs, TIOJIHOE BHYTPEHHEE OTpakeHue, (oTornekTpuueckuii 3P hexT
(potoaddexr), anbda- u 6era-pacnagbl auep, raMMma-u3IydeHue saaep, Gu3ndeckue
MPUHIUIIBI CIIEKTPATILHOTO aHaIN3a U padOoThI Ja3epa;

OTPENENATh HAMNpaBICHUE HWHIYKIMM MArHUTHOTO TOJIS MPOBOJIHUKA C TOKOM,
cuibl Ammnepa u cuiibl Jlopenna;

CTPOUTHh H300pa)Ke€HHE, CO3/1aBaeMO€ IUJIOCKMM 3€epKajioM, TOHKOW JIMH30M, U
pPacCUUTHIBATh €T0 XapaKTEPUCTUKHU;

IPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU U 3AKOHBI
JUIsL aHaM3a U OOBsICHEHU (PU3WYECKUX MPOLIECCOB, MPOUCXOISAIINX B 3BE3NAX, B
3BE3THBIX CHUCTEMAaX, B MEXTAJAKTHUYECKOW Cpene; IBMIKEHUS HEOECHBIX Tel,
ABOJIIOIUH 3BE3]1 U BeeleHHO;

MPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BEJIMUMH C UCTIOIb30BAHUEM
OpSIMBIX U3MEPEHUH, TP ITOM KOHCTPYMPOBaTh YCTaHOBKY, (PUKCHUpPOBATH



pe3yNbTaThl MOTYYEHHON 3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BHUIE TPAPHUKOB C
y4€TOM aOCOTIOTHBIX NOTPEIIHOCTEN U3MEPEHUH, IeTaTh BBIBOBI IO pe3yabTaTam
WCCIICIOBAHNUS;

MPOBOJIUTh KOCBEHHbIE HM3MEpEHUs! (PU3NYECKUX BEIUYMH, MPU 3TOM BBIOUPATH
ONTUMAJIbHBIA METOJIT M3MEpPEHHUs, OILICHUBATh aOCOJIOTHBIE U OTHOCUTEIHHBIC
IIOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHHN;

IIPOBOJAMUTL ONBITHI IO MPOBEPKE NPEMIOKEHHOW THIIOTE3BI: ILIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, aHaJIU3UPOBATh
MOJTYYEHHBIE PE3YJIbTATHI U JAENAaTh BBIBOJ O CTATYCE MPEIJIOKEHHON THIIOTE3bI;
OMMUCHIBATh METO/IbI NIOJIyYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

coOr01aTh MpaBuia 0€30MacHOro TpyAa Npy NPOBEACHUHN UCCIETIOBAHUN B paMKax
y4eOHOI0 SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHON
JESATEIIBHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOMCTB U J1aOOPAaTOPHOIO
00opy10BaHUS;

pemaTh pacy€THbIE 3aJadyd C SBHO 3aJJaHHOM W HESIBHO 3aJlaHHOW (PU3MUECKOM
MOJICJIbIO: HA OCHOBAaHUM aHajIu3a YCJIOBHUS BBIOMPATH (PU3MUYECKHE MOJEIH,
OTBEYalOIIMEe  TpPeOOBAHMSIM  33/Jaud, [PUMEHIATb  (DOPMYJNIBI,  3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYyJaThl (PU3MYECKUX TEOPUMl TMpU HCIOIb30BAHUU
MAaTeMaTUYECKUX METOJOB pELICHUs 3aJay, IIPOBOJUTH PACUETHl Ha OCHOBAHUH
MMEIOIIMXCS JaHHBIX, AHAJWU3UPOBATh PE3YJIbTATBl U KOPPEKTUPOBATH METOJIbI
peleHns ¢ y4ETOM NOJIYYEHHBIX PE3yJIbTATOB;

peliaTth KadyeCTBEHHbIE 3aJaud, TpeOyIolue MPUMEHEHHUs 3HAaHUN W3 Pa3HBIX
pa3fenoB Kypca (QU3MKH, a TakKK€ WHTErpaluy 3HAHUM U3 JPYrux MpeIMETOB
€CTECTBEHHO-HAYYHOI'0 [[UKJIA: BBICTPAUBATD JIOTUYECKYIO LIENIOUKY PACCYKIECHUM C
OMOPO Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUYECKUE SIBICHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX MPHUHIIMIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB M TEXHOJIOTMUYECKUX
IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJa POCCUUCKHX U 3apyOeKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYXkAIOLIEr0 MHpaA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

aHaJIM3UpPOBaTh U OILIGHUBATHh IMOCIEACTBUS OBITOBOM M IMPOU3BOJCTBEHHOU
NESITEIbBHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (UM3MYECKUMHU MPOIECCaMU, C IMO3ULUHN
DKOJIOTUYECKOU 0e30macHOCTH, IIPECTABICHUIN 0 paLMOHATIBHOM
MIPUPOIOTIONIB30BAHUH, & TAKKE PA3yMHOM HCIOJb30BAaHUH JOCTH)KEHUN HAYKU U
TEXHOJIOTUH IS JaTbHEHIIEro pa3BUTHS YEIIOBEUSCKOro 00IIeCTBa;

OPUMEHSATh Pa3jUYHbIe CHOcoObl paboTel ¢ uHOpMaruenn GU3HIECKOro
COJIEP’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJOTHH,
Opyd 3TOM MCHOJB30BATh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTHUU IS



noucka, nepepaboTKM U TPEabsIBICHUS Y4eOHOW M HAYYHO-TIOMYJISIPHOM
uHbOpMaIuK, CTPYKTYPUPOBAHUS U UHTEPIPETAlly HHPOPMAIUH, TOTYICHHON U3
pa3IMYHBIX MUCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOIyYaeMyl0 MH(DOpMAIIHIO
U OLIEHUBATHh €€ OCTOBEPHOCTh KaK Ha OCHOBE HMMEKOIIMXCA 3HAHWW, TaK U Ha
OCHOBE aHaJIM3a UCTOYHUKA UH(POpMALUY;

IPOSIBIIATh OPraHM3alMOHHBIE M II03HABATENIBHBIE YMEHHSI CaMOCTOSATEIIBHOTO
npuoOpeTeHNs] HOBBIX 3HAHWUW B TMPOIECCE BBIMOJHEHHS MPOEKTHBIX U Y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B rpymIe ¢ UCHOJHEHUEM Pa3IUYHbIX COLMAIBHBIX POJIEH, INIAHUPOBAThH
paboTy Ipynmbl, PalMOHAIBHO PACHPENENATh JEATEIBHOCTh B HECTAaHAAPTHBIX
CUTyalusAX, aJCeKBAaTHO OLICHMBATh BKJIAJ KaXXIOTO W3 YYACTHUKOB TIPYIIIBI B
pEelIeHre paccMaTpuBaeMoi IPOOIEMBI;

OpOSBIATE MOTHUBALMIO K Oynaymed mnpodeccuoHalbHOM NEATEIbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPO/IBI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TENa 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Hroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MePeXoIbl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




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




11 KJIACC

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

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

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

4.1 KopmyckynsipHo-BOJIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazneny 12
Paszea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Du3NYeCKu MPAKTUKYM 16 16
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
JEeSTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydenuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
HazBanue MmoayJist
PeszepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunvecTBO 4acoB JJIeKTPOHH
ble
Ne Tema ypoxa Kourpoas Ilpakrm = [lara uudposbie
n/n Bcero HbIE yecKkue H3yYCHUSA oﬁpasosaTe
padoThI padoThI JIbHbIE
pecypcsl
dwusmka — pyHIaMEHTaIbHAs HayKa O IIPUPOJIE
Hayunslit MeTO1 TO3HAHUS U METObI MCCIIEI0BaHUS (PU3NUYECKUX SIBIICHUM 1
3 DKCHepUMEHT U T€Opus B IIpolLecce M03HaHus npupoibl. Habmonenue u 1
IKCIIEPUMEHT B pu3uke. BxomHoit KOHTpOIh
4 CrniocoOsl u3mMepeHus: GU3NYECKUX BETUIHH 1
5 AOCOII0THAs M OTHOCUTENIbHAS! TOIPEIIHOCTH U3MEPEHUN (PU3HUECKUX 1
BEJIMYMH
MonenupoBanue B ¢puzuke. Poiab u Mecto Gpusmnku B GopMupoBaHUH
6 COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTH 1
TOACH
7 Mexannueckoe nBuxkenue. Cucrema orcuera. OTHOCUTEIBHOCTD 1
MeXaHUuecKoro ABmxeHus. [Ipsmas n oOpaTHast 3a1auu MEXaHUKU
8 Pannyc-BekTop MaTepraIbHONW TOYKH, €r0 IPOEKIUU HA OCH KOOPJAHHAT. 1
Tpaekropus. [lepememienne. Ckopocts. VX mpoekuu Ha OCH KOOPAWHAT
9 PaBHOMepHOE npsamonuHeliHoe nBuxkenue. ['padpuueckoe onucanue 1
PaBHOMEPHOTO PSIMOJIMHEMHOTO IBU)KEHUS
10 CroxxeHne nepeMeleHnii U ckopocte. Pemenue 3amgau 1
11 HepaBnomMepHoe nBukeHne. MrHOBeHHasi CKOPOCTh. Y CKOPEHHE. 1
[IpssMonMHENHOE NBUKEHUE C IIOCTOSTHHBIM YCKOPEHUEM
12 ['paduueckoe onucanue NpSIMOIUHEHHOTO TBUKEHHS C TOCTOSHHBIM 1

yCKOpEHHEM




CBoOonHoe mazieHue. Y cKkopeHrne CBOOOHOTO Na/IeHus. 3aBUCUMOCTh

13 KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHU U UX rpaduKu

14 JIBm>keHue Tesa, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY
KpuBonuneiinoe nBuxeHue. [BUKEHNE 110 OKPYKHOCTU. YTII0Bas U

15 nuHelHas ckopoctsk. [lepuoa u yacrora. LleHTpocTpeMuTenbHOE U MOJTHOE
yCKOpeHue

16 Kontponsnast padora Ne 1 mo teme "Kunemaruka"

17 ITepBbiif 3akoH HetoToHa. MHEepuuanbHbie cucTeMbl OTCYETA. [TpuHImMn
otHocuTenbHocTH ["anunes. HeunepuuanbHble CUCTEMBI OTCUETA

18 3aKOH BCEMUPHOTO TATOTEHHsI. DKBHBAJICHTHOCTh TPABUTAIMOHHON U
WHEPTHOM MacChl

19 Cuna. PaBHogeiicTBytomas cuia. Bropoii 3akon HeroTona. Macca

20 Bzaumopericteue Ten. Tperuit 3akon HeroToHa

21 [IpuHnun cynepno3unuu cui. Pemenne 3a1a4 Ha TPUMEHEHUE 3aKOHOB
Herorona

22 Cuna TsDKeCTH M YCKOpeHHe CBOOOIHOTO MaIeHuUs

93 JIBokeHre HeOECHBIX TeNT U MX MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYecKast CKOpocTb. 3akoHbl Kerurepa

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

o5 Cuna tpenus. [Ipupona v BUIbI cul TpeHus. J[BrKeHNe B )KUIKOCTH U Ta3e
C Y4€TOM CHJIbI COTIPOTUBIICHUS CPEIbI

26 Hasnenwne. ['mapocrarnueckoe napnenue. Cuiia Apxumeaa

97 AbcomoTHo TBepoe Teno. [loctynaTensHoe U BpalaTesibHOE ABHKEHHE
TBEPJOTO Tena

28 MoMeHT cuiibl OTHOCUTENBHO OCH BpauieHus. [1nedo cussl

29 CrnoxeHue cuil, IPUIOKEHHBIX K TBEpJOMY Teny. LIeHTp TsbkecTH Tena.
VYcioBus paBHOBECHS TBEPIOTO Tena. Buabl paBHOBeCHs

30 Pemenue 3amau

31 KonTpomabnas pabora Ne 2 o reme "/lunamuka. Cratuka TBepaoro tena'

39 Nmmynbe MaTepuaabHOM TOUYKH, CUCTEMBI MAaTepUANTBbHBIX ToUeK. LleHTp

MacCcC CUCTEMbI MAaTCPUATILHBIX TOYCK. TeopeMa O IBUKCHHUHU LICHTPA MaCC




NMiynbe cunbl 1 UI3MEHEHHME UMITYJIbCA TeNla. 3aKOH COXPAHEHHUS

33 UMIyJbca. PeakTuBHOE NBUKEHUE 1

34 MomeHT umnyinbca MaTepuanbHoi TouKu. [IpencraBnenue o coxpaHeHuu 1
MOMEHTA UMITYJIbCA B IIEHTPAJIBHBIX MOJISAX

35 Pemenue 3amau 1

36 Pabora cuiibl Ha MaJloM U Ha KOHEYHOM TepeMerneHun. ['paduueckoe 1
npezcTaBiIeHrne padoThl CHITBL. MOIIHOCTD CHIIBI

37 Kunernyeckas sneprus. Teopema 00 U3MEHEHHH KUHETUYECKOM SHEPTUN 1
MaTepuaIbHOU TOUKH

38 [TorenmansHble 1 HENOTEHIMAIbHBIE CHITBL. [loTeHIIMaTbHAs SHEPTHSL. 1
Bropas kocMuyeckasi CKOpoCTb
TpeTbst KocMudeckasi CKopocThb. CBsi3b pPabOTHI HETIOTECHIIMAIBHBIX CHJI C

39 U3MEHEHHEM MEXaHHUYECKOW YHEPTUU CHCTEMBI TeJl. 3aKOH COXPaHEHHS 1
MEXaHUYECKON YHEPTrUn

40 Yrupyrue u Heynpyrue CTOIKHOBeHHs. Y paBHeHHe bepHymm st 1
U/ICaTbHOM KUIKOCTH

41 KonTtponbHas padora Ne 3 o Teme "3akoHbI COXpaHEHUsI B MEXaHUKe" 1

42 PasButune npencrasienuii o mpupoe TermioTsl. OCHOBHBIE MOJIOKEHUS 1
MKT. Iuddysus. bpoyHoBckoe nBUKEHUE

43 Crpoenue ra3000pa3HbIX, )KUJIKUX U TBEPAbIX Tell. XapaKkTep JIBUKECHUS U 1
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA

44 Macca u pazmepsl Mosiekyn (aToMoB). KonnuectBo BemectBa. [loctosiHHas 1
ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [kana [enbcust 1

46 Pemenue 3amau 1

47 WneanpHbIi ra3. 'a3oBble 3aKOHBI 1

48 VpaBuenne MenneneeBa-Kianeiipona. Pemenue 3agau 1

49 AOcomoTHas Temriepatypa. 3akoH JlampToHa 1

50 W3onporeccsl B M1€aIbHOM ra3e ¢ HOCTOSHHBIM KOJIMYECTBOM BEIIECTBA 1

51 I'padudeckoe nmpeacraBaeHrne U30MPOIIECCOB: H30TEPMa, U30X0pa, n3obapa 1

52 OcHoBHoe ypaBHeHue MKT 1




53

Pemenue 3amau

CBs13b a0COMIOTHON TeMIEepaTyphl TEPMOIMHAMHUECKON CUCTEMBI CO

54 CpeIHEeH KHHETUYECKON SHEpruei MOCTYMaTeIbHOTO TEMJIOBOTO JIBHXKCHHS
eé "yacTuIl

55 0O0001enue u cucreMaruzanus 3Haauii mo reme "Ocuosslr MKT"

56 KonTponsHas padora Ne 4 mo Teme "OcHoBel MKT"
TepMoguHamuyeckasi cucTema. 3ajlanie BHEIHUX ycaoBuid ais T/]

57 cuctembl. BHemnue u BHyTpeHHue napamerpsl. [lapamerpsl T/l cucteMbl
KaK CpeIHUE 3HAYCHUS BEJTMYHMH, OMUCHIBAIOIINX €€ HA MUKPOCKOTTMYECKOM
YpOBHE

58 Hyneoe nauano tepmoannamuku. CamorpousBoiibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59 Mogenb ueanbHOro ra3a B TePMOJIUHAMUKE. Y CJIOBHUSI TPUMEHUMOCTH
3TOM MOJACIU

50 VYpasuenune MenjeneeBa-Knaneiipona u BeipakeHUE 17151 BHyTPEHHEH
SHEPrUu

61 Bripaskenue amst BHyTpEeHHEH SHEPTUU 0JTHOATOMHOTO UJICAIBHOTO Ta3a.
KBazucraTndeckue u HECTaTUYECKUE TPOIIECCHI

62 DneMeHTapHas paboTa B TepMoJAMHAMUKe. Beruucienue paboTs 1o
rpaduky mpoiiecca Ha pV-auarpamme

63 Tennonepeaaya Kak croco0 u3MeHeHus: BHyTpeHHer snepruu T/ cuctembl
6e3 coBepIleHus paboThI

64 KouBexk1us, TemionpoBOAHOCTh, H3TyYCHHE

65 KonnuecTBo TennoTel. TemioéMKOCTh Tena. Y aenpHast U1 MOJIsIpHast
TETJIOEMKOCTH BEIIECTBA. Y JeNIbHAS TETUIOTa CrOPaHus TOTUIMBA

66 Pacuér konuyecTBa TETIOTHI IIPH TEIUIONEpeade

67 [Tonsatue 06 annadaTHoM mporiecce. [1epBrIif 3aKOH TEPMOTUHAMHUKN

68 KonudecTBo TemnoTel u paboTa Kak Mepbl H3MEHEHUS! BHYTPEHHEH SHEPTUU
T]I cuctemsl

69 BTtopoii 3ak0H TepMOMHAMUKH ISl PABHOBECHBIX 1 HEPABHOBECHBIX

nporeccoB. HeoOpaTuMocTs TPUPOIHBIX IPOIECCOB




70

[Ipunuune! geiicTBus Teraosix MamuH. KI1/]

71 MakcumanbHoe 3Hauenne KIT. [uxa Kapao

72 Pemenue 3anau

73 OKOJIOrHYecKHe aCleKThl UCII0JIb30BaHMs TEIUIOBBIX JBUraTeNeH.
TenoBoe 3arpsAi3HEHUE OKPYKAIOLIEH CPEIbl

74 Pemenue 3amau

75 O06o0061eHne U cucTemMaTu3anys 3HaHui 1o Teme "TepMonHaMuKa.
TennoBbie MaIuHbI"

76 Kontponbnas padora Ne 5 mo teme "Tepmoaunamuka. TemioBbie MammmHb"

77 [TapoobpazoBanue u konaeHcauus. Vicnapenue u kuneHue. Y ienbHast
TETUIOTa TapooOpa3oBaHuUs
HacplmenHble 1 HeHachlIIeHHbIE Tapbl. KauecTBEHHAs 3aBUCUMOCTh

78 IUIOTHOCTH U JIABJICHUS HACBIIICHHOTO Iapa OT TEMIIEPaTyphl, UX
HE3aBUCHMOCTH OT 00BhEMa HACHIIIEHHOTO TTapa. 3aBUCHMOCTD
TEMIIepaTypbl KUIIEHUS OT JIaBJICHUS B )KUIKOCTH

79 BnaxxnocTs Bo3ayxa. AGCONIOTHAs U OTHOCUTEIbHASL BIAKHOCTh

80 KonTponpHas padora 3a 1 mosyrozue

81 Tsépnoe teno. Kpucrammmueckue u amopdHsle Tena. AHU30TPOIHS
CBOMCTB KpPHUCTAJIIOB

82 [InaBnenue u kpucTayIM3anus. Y IebHas TEeII0Ta MIaBIeHHs.
Cyb6numarus

83 Hedopmaruu TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moyb
IOwnra. Ilpenen ynpyrux nedopmanuii

84 TennoBoe pacumpeHue XUAKOCTeH U TBEPABIX Tell. AHTAPMOHU3M
TETUTOBBIX KOJICOAHHWI YaCTHII BEIIECTBA

85 [IpeoOpazoBanue 3Hepruu B (pa3oBbIX Mepexoiax

86 YpaBHEeHHE TEIJIOBOTO OalaHca

87 Pemenue 3amau

88 [ToBepxHOocTHOE HaTskeHWe. KanwspHsle sBiieHus. [[aBienue nox
VCKPHBJICHHON ITOBEPXHOCTHIO )xHuKocTH. Dopmyna Jlamaca

89 O06o00611eHe U cucTeMaTu3alus 3HaHU| 0 TeMe " ArperatHble COCTOSHUS




BeniecTBa. Pa3zoBble NEPeXoabl”

KoHnTtponbHas pabota Ne 6 1o Teme "Arperatabie COCTOSTHUS BEIIECTBA.

90 1
®dazoBkle Iepexoib"

o1 DneKTpu3anus Ten U e€ MposiBICHUs. DJIEeKTpUIecKuid 3aps. JIBa Buaa 1
INEKTPUYECKUX 3apa10B. [I[pOBOTHUKH, AUATIEKTPUKH U MOTYIPOBOIHUKH

92 DJIeMEHTaPHBIN JIEKTPUUYECKUM 3apsil. 3aKOH COXpPaHEHUs FIEKTPUIECKOTO 1
3apsa

93 Bzaumopericteue 3apsinoB. Toueunsie 3apsabl. 3akoH Kynona 1

94 Pemenue 3anau

95 Dnektpuueckoe noje. Ero aelicTBue Ha 3MEKTPUUECKUE 3apsiIbl 1

96 HanpsoxéaaocTth anektpuyeckoro nods. [Ipoousiii 3apsia. Jlnaum 1
HANPSDKEHHOCTH AJIEKTpUYecKoro nosist. OJHOPOIHOE SJIEKTPUUECKOE MMOJIe

97 [ToTeH1IManbHOCTh JIEKTPOCTATUYECKOTO oISl Pa3HOCTH OTEHIINAJIOB U 1
HaPSDKEHUE

08 [ToTenuuansHas 3HEeprus 3apsAaa B dNeKTpocTaTuueckoM none. [loreniman 1
AIEKTPOCTATUUECKOTO MO

99 CBs13b HANPSDKEHHOCTH TIOJISL U PA3HOCTH TIOTEHITHAIIOB JIJISI 1
AJIEKTPOCTATHYECKOTO TIOJIS

100 [IpuHmn cyneprno3uuy 3aeKTPUUEeCKUX HoJei

101 Pemenue 3amau

102 [Toste Toueunoro 3apsa. [Tosre paBHOMEPHO 3apsHKCHHOMN Cepbl 1

103 [Tone paBHOMEPHO 3apsiKEHHOTO M0 00bEMY m1apa. [lone paBHOMepHO 1
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOIHMKY B 37€KTPOCTATHYECKOM I0JIE. Y CIIOBUE PAaBHOBECHUS 3aps/10B

105 JIMDIIEeKTPUKY U TOTYTIPOBOAHHUKH B DJIEKTPOCTATHUIECKOM TOJIE

106 Kongencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh 1
MJIOCKOTO KOHACHCaTOpa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 1

108 [TocnenoBarenbHOE COEIMHEHNE KOHAEHCATOPOB 1

109 DHeprus 3apsHKSHHOTO KOHCHCATOpa 1

110 Perrenwue 3amau 1




111 JIBr>KeHUE 3apssKEHHOU YacTULBI B OJJHOPOAHOM JJIEKTPUYECKOM I10JIE 1
112 Pemenue 3amay 1
113 O06o001IeHne U cucTeMaTu3alys 3HaHui| o TeMe "DieKTpudeckoe mose" 1
114 Kontponbhas padora Ne 7 mo teme "DnekTpudeckoe moJje" 1
115 Cuna toka. [TocTosiHHBIN TOK. Y CI0BUS CyIIECTBOBAHUS IIOCTOSIHHOI'O 1
IIEKTPUYECKOTO TOKA
116 Wcrounuku Toka. Hanpsxenue nu 9/1C
117 3akon Oma aJ1g y4acTka 1enu. DJISKTPUIECKOe COTIPOTUBIICHUE 1
118 3aBUCHMOCTh COITPOTUBIICHUS OJJHOPOIHOTO MPOBOIHUKA OT €r0 JUIMHBI U 1
TUTONIA/IA TIOTIEPEYHOTO CCUCHUS
119 VY enbHOE CONpPOTHBIICHUE BelllecTBa. Pelienue 3a1au 1
120 [TocnenoBarensHOE, TApATUIETHLHOE, CMEIIAHHOE COSTMHEHNUE TPOBOTHUKOB 1
121 Pacuér pa3BeTBiEHHBIX AIeKTprUeckuXx menei. [IpaBmia Kupxroda 1
122 Pemenue 3amau 1
123 PaGora snexrpuyeckoro Toka. 3akon /oy —Jlenua 1
124 Pemenue 3amay 1
125 MOIIHOCTH IEKTPHUECKOTO TOKA. TertoBasi MOITHOCTh, BhIIEsIeMas Ha 1
pesucrope
126 Pemenue 3amau 1
127 O/1C u BHyTpeHHee CONPOTUBJIEHHE HCTOUHUKA TOKA 1
128 3akon OMa A1 OTHOM (3aMKHYTOM ) AJIEKTPUYECKON MU 1
129 Pemenue 3anau 1
130 MoIHOCTh HCTOYHHKA TOKA 1
131 KopoTtkoe 3ambikanme 1
132 Konnencarop B 11enu NOCTOSIHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenue 3anay no teme "IlocTosSHHBIN AMeKTpUYECcKHil TOK" 1
135 Pemenne 3agau no reme "[locTOSHHBIN 3JIEKTpUUECKUM TOK" 1
136 Pemenue 3amaq mo teme "T10CTOSTHHBIN AJIEKTPHYECKHIA TOK" 1
137 O000mmenue u cucreMaru3anys 3HaHui 110 TeMe "T1oCcTOAHHBIN 1




ANEKTPUUECKUH TOK"

138 Kontponbnas padota Ne 8 mo teme "IlocTOSHHBIN 2JIEKTpUUECKHI TOK" 1

139 DnexTpuyueckas MpoBOAUMOCTD PAa3JIMYHBIX BEIECTB. DIEKTPUUECKUN TOK 1
B MeTajuiax. CBepXIpOBOIUMOCTh

140 DNEKTPUYECKUN TOK B pacTBOPAx M pacillaBax 3JIEKTPOJIUTOB. 3aKOHbI 1
®Dapanes U1 JIEKTPOIU3a

141 DIIeKTpUYECKHi TOK B razax. [lmazma 1

142 DJEeKTpUUECKUil TOK B BakyyMme. BakyymHbie mpruOoOpbI 1

143 DIIEKTPUYECKHUI TOK B TIOJTYTPOBOIHUKAX 1

144 [TonynpoBoaHUKOBBIE TPUOOPHI 1
dusnueckuil npakTUKyM 1o Teme "M3MepeHne cuiibl TOKa U HaIllpsKEHUS B

145 IEMX MTOCTOSTHHOTO TOKA IMPHY MTOMOIIN aHAJIOTOBBIX U IIU(PPOBBIX 1
U3MepUTeNbHbIX Tpubdopos"(1)

146 dusnueckuil npakTUKyM 1o Teme "M3ydeHne HepaBHOMEPHOTO JBM)KEHUS 1
C IENBIO OTpPEICTICHUS MTHOBEHHOM cKkopocTu'(2)
®uznyeckuil NpakTukyM 1o teme "M3mepenue ycKopeHust npu

147 IIPSIMOJIMHETHOM PAaBHOYCKOPEHHOM JIBM>)KEHHH 110 HAKJIIOHHOM 1
miockoctu"(3)

148 duznyeckuil npakTukyM o teme "M3ydyenue qBuxeHus Teaa, OpOIIeHHOTO 1
rOpU30HTANILHO"(4)

149 dusnueckuil npakTUKyM 1o Teme "M3ydyeHne 1BHKEeHUs Tena 1o 1
OKPY)KHOCTH C TIOCTOSIHHOM 10 MOJYJTI0 CKOpocThi0" (5)

150 ®uznyeckuil npakTukyM no teme "M3mepenue paBHOAEHCTBYIOLIEH CUITBI 1
IpU JIBUKEHUH OpyCKa M0 HaKJIOHHOM 1u1ockocTh" (6)
®usnyeckuil NpakTUKyM 1o teme "MccnegoBaHue 3aBUCUMOCTH CHIT

151 YOPYTOCTH, BOSHUKAIOIIUX B MPYKMHE U PE3UHOBOM 00paslie, OT UX 1
nedhopmarun'(7)

152 dusnueckuil npakTUkyMm 1o Teme "M3mepenue ko3 duumenta TpeHus mno 1
BEJIMYMHE yriioBoro kodddumenta 3aBucumoctu Frp(N)"'(8)

153 Oduznyeckuil npakTukyM no teme "MccnenoBanue ycioBuil paBHOBECHS 1

TBEP/IOTO Tela, HMEIOIIero och BparieHus" (9)




®uznyeckuil NpakTUKyM 1o TeMe "M3MepeHne KHHETUYECKON S3HEPTHH

154 Tena 1o TopmozHomy nytu" (10)

155 ®uznyeckuil MpakTUKyM 1o teme "M3ydeHne u30TepMuyecKkoro mpoiecca
(pekoMeHI0BaHO HCTIONB30BaHue udpoBoii madboparopun)” (11)

156 ®uznyeckuil MpakTUKyMm 1o teme "M3Mepenue ynenbHol Tem1oEéMKOCTH"
(12)

157 Ousnueckuii npakTUKyM 1o Teme "M3mepenne abCcomOTHON BIaKHOCTH
BO3JlyXa U OllEHKa Macchl apoB B momerienun" (13)

158 ®u3nyecKkuil MpakTUKyM 1o teme "M3ydeHue npoTrekaHus ToKa B LETH,
cojziepskauieit konnencarop" (14)

159 Ouznyeckuil mpakTukyM no teme "M3mepeHue yaenbHOro COpOTUBICHUS
npoBoaHUKOB"(15)

160 Ouznyeckuii mpakTukyMm no teme "Habmronenue amekrponuza” (16)

161 PesepBurlit ypok. O0001IeHEe U CUCTeMATHU3allHsI 3HAHHH 110 TeMe
"Kunemartuka"

162 PesepBublil ypok. O6001IEHNE U CUCTEMATU3AIIMS 3HAHUM 110 TEME
"lunamuka"

163 PesepBublit ypok. O600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 110 TEME
"CraTtuka TBEpI0TO Tena"

164 PesepBHelit ypok. O000IIeHHE U CUCTeMATHU3AIHsI 3HAHHH 110 TeMe
"3aKOHBI COXpaHEHUs! B MEXaHUKe"

165 PesepBublit ypok. O600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 110 TEME
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON TEOpUH"

166 PesepBublil ypok. O6001IEHHE U CUCTEMATU3AIIMS 3HAHUM 110 TEME
"Tepmoaunamuka. TernoBbsie MaluHb!"

167 PesepBHelit ypok. O000IIeHHE U CUCTeMATHU3AIHsI 3HAHHH 110 TeMe
"ArperarHble cocTosiHus BemecTBa. da3oBbie nepexoab"”

168 PeseprubIil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUH 110 TEME
"OnexTpuueckoe nosue"

169 PeseprubIil ypok. O600IIeHNE U CUCTEMATH3AIIMS 3HAHUN 110 TEME
"TlocTosIHHBIN A1eKTpUYecKuil TOK"

170 PesepBHeIil ypok. O000IIeHNE U ccTeMaTr3anus 3HaHui 1o TeMe "Toku B




pa3nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Kosau4yecTBo 4acoB JJIeKTPOHH
ble
Ne MpakTu Hara uudgposbie
n/n Tewa ypoka Bcero Koutpobn q:llme H3y4YeHus o0pa3oBare
ble paboThI
padoTbI JIbHbIE
pecypcsl
1 B3aumojielicTBuEe NOCTOSIHHBIX MAarHUTOB U IIPOBOJIHUKOB C TOKOM. 1
MarnutHoe nose. ['unoreza Ammnepa
5 Bekrop maruuTHON MHAYKIMU. [IpMHINI Cyneprno3UIMU MarHUTHBIX 1
nosiei. JInHuM MarHuTHOM MHAYKIIMU
3 MaruuTtHoe nose npoBoAHuKa ¢ TokoM. OnbIT Opcrena. BxonHoi 1
KOHTPOJIb
4 Cuiia Amriepa, e€ HarpaBJICHUE U MOJTYJIb
5 Pemrenue 3anau
6 [Ipumenenue 3akoHa Amnepa. DIeKTPOU3MEpPUTENbHbIE TPUOOPHI 1
7 Cuna JlopeHua, e€ HanpaBiieHUE U MOAYJIb. J[BH)KEHUE 3apsyKEHHOU 1
YacTULIBI B OJHOPOIHOM MarHUTHOM I10JI€
8 Pemrenue 3amaq
9 Pa6ota cunbl Jlopenua
10 Pemrenue 3amaq 1
11 MaruutHoe nosne B Beniectse. PeppomMarHeTHky, napa- u 1
JMaMarHeTUKU
12 OcHoBHBIE CBOMCTBa (heppoMarHeTukoB. [Ipumenenue 1
(beppoMarHeTHKoB
13 Pemenne 3ama4u no teme "MarautHoe moJie"
14 Pemenue 3amau mo teme "MaraurtHoe moie" 1
15 SIBneHue ANEKTPOMArHUTHON UHAYKIMU. [[0TOK BEKTOpa MAarHUTHOM




WHIYKUUN

16 O/1C nHayKIIMH 1

17 3aKoH 3J1eKTpoMarHuTHol nHaykuu dapanes 1

18 Buxpesoe anexrpuueckoe nose. Toku Pyko 1

19 O/JIC uHAYKIHMH B ABMKYIITUXCS TIPOBOTHUKAX 1

20 Pemenue 3amau 1

21 [IpaBuio Jlenma 1

22 NunyktuBHOCT. KaTylika HHAYKTHBHOCTH B IIETIH TOCTOSTHHOTO TOKA 1

23 Asnenue camonnaykuuu. I1C caMonHayKuum 1

24 DHeprus MarHUTHOTO TIOJIS KATYIIKHA C TOKOM. DJICKTPOMAarHUTHOE 1
nosue

25 Pewenue 3amau

26 O06o001IeHre ¥ cHCTeMaTU3alys 3HaHUN 110 TeMe "DIIeKTpoInHaMuKa"

27 KonTponbnas padora Ne 1 mo reme "DnekTpoanHaMuka”

98 Konebarenbnas cuctema. CBoOoaHbIE KONeOanus. ["apMoHnueckue 1
KoseOaHus

29 Kunemarndeckoe U JMHAMHYECKOE ONTUCAHKE KOJIeOaTeTbHBIX 1
NBIDKCHUHU
DHepreTudeckoe onrcanue. BIBOI AMHAMUYECKOTO OMUCAHUS

30 TapMOHHYECKHUX KOJIEOaHUI U3 UX DHEPTeTUUECKOTO U 1
KHHEMAaTHYECKOTO OITUCAHWS

31 Ammuntyna 1 (haza Kkonedanui 1
[Tepuona u yactora konebanuid. [lepro MaabIx CBOOOTHBIX KOJIeOaHUH

32 MaTeMaTHuecKoro MasTHuka. Ilepnoa cBoOOHBIX KOIEOaHM 1
MIPY>KUHHOTO MasTHUKA

33 3aryxatomue konebanus. Beinyxknennsle konedanus. Pesonanc

34 ABTOKOJICOaHUS

35 Pemenue 3amau




Ypok-koHpepeHus "MexaHudecKue KoJeOaHus B My3bIKATbHBIX

36 |
HMHCTPYMEHTaxX

37 O06o0mieHne 1 cucTeMaTu3alys 3HaHui 1o TeMe "MexaHnuecKue
KoseOaHus"

38 DnekTpoMarHuTHeIe Kosiebanus. KonebarenbHbIi KOHTYD

39 ®opmyna Tomcona. CBsi3b aMILTUTYABI 3apsijia KOHAEHCATOpA C
aMIUTATYION CHIIBI TOKA B KOJIEOATETLHOM KOHTYpE

40 3aKOH COXpaHEHUS SHEPTUU B HIeaTbHOM KOJIe0aTeIbHOM KOHTYpE

41 3aryxaromue NIeKTPOMarHuTHhIC KoeOaHus. BeIHYK/IeHHBIC
ANEKTPOMArHUTHBIEC KoeOaHus

42 [IepemeHHBII TOK. Pe3ucTop v KOHAEHCATOP B LIENU IEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTHU B LIENU MIEPEMEHHOTO TOKa

44 3axon OMa 11 AJIEKTPUYECKON LIENU IEPEMEHHOr0 TOKa

45 Mo1HOCTh ePEMEHHOr0 TOKa. AMIUTUTYIHOE U IEHCTBYIOIIEe
3HAYEHHUE CUITBI TOKA M HAMPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau

48 Wneansusbiif Tpancdopmarop. [IponsBoacTeo, nepenava u
noTpediieHne dNEeKTPUIECKON YIHEPTHH

49 DKOJOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE dIEKTpodHepruu. KympTypa
WCIIOJIb30BAHUS MJICKTPOIHEPTUH B TTIOBCETHEBHOM JKU3HH

50 Pemenue 3agau

51 Pemenue 3agau

59 O6o061IeHre U crucTeMaTu3alvs 3HaHu| 10 TeMe "DIeKTPOMarHUTHBIE
kosnebOanus"

53 MexaHn4yeckre BOJTHBL. XapaKTePUCTUKA MEXaHUUECKUX BOJTH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3ByKa




Wudpassyk u yaprpa3Byk. LLlymoBoe 3arpsa3HeHne OKpyKaromei

56
cpelbl

57 Pewenue 3anau

58 DIEeKTpOMarHuTHhIE BOJHBI. M311yueHne 31eKTpOMarHuTHBIX BOJIH

59 OHeprus EeKTPOMarHuTHbIX BOJH. CBOMCTBA 311€KTPOMArHUTHBIX
BOJIH

60 [Ikxana 3neKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 37eKTpOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY

61 [IpuHOUIIB paTuOCBA3U U TEJIEBUACHUS. Pagronokanus.
DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYIKAIOLLIEH CpeIbl

62 KonTponbras padota Ne 2 o reme "Konebanwst u BOJHBI"

63 Caert. 3aKOH NPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA

64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA MPAMOJIMHEHOTO
pacnpocTpaHEeHUs CBETa

65 Otpaxenue cBera. [1nockoe 3epkano. Chepudeckoe 3epkaio
[Ipenominenue cBeta. AGCONIOTHBIN U OTHOCUTENIBHBIN MTOKa3aTeNb

66 npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHslii yron
IIOJIHOTO BHYTPEHHETO OTPAXKECHUS

67 Pemenue 3a1a4y Ha MpUMEHEHNE 3aKOHOB OTPAKEHUSI U TIPETTOMIICHUS
cBeTa

68 Xon nyueit B mpusme. ucnepcus ceera. CiokHbIN cocTaB 0€510ro
cBerta. [lBer

69 JInn3el. DOKYCHOE PacCTOSTHUE M ONITHYECKAs CHJIa JIMH3BI

20 [TocTpoenne n300paxeHui B TMH3aX U UX CUCTEMaX. Y BEIHUEHUE
JIUH3bI

7 Perienue 3a1a4 Ha MOCTPOEHUE U300PAKEHUH, TTOTyYAEMBbIX C
ITOMOLUIBIO JIMH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl IpUMEHMMOCTH T€OMETPUUYECKON ONTUKH




74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS 1

75 Jucnepcus cera

76 Wurepdepenius creta

77 KorepeHTHbIe HICTOUHUKH. Y CIIOBUS HAOIOICHUSI MAKCUMYMOB U 1
MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenne uHTEpHEpEeHINN

80 Judpakuus cBeTa

81 JudpakiuonHas pemeéTka. Y clIoBUe HAOIIOICHUS TJIABHBIX 1
MaKCUMYMOB

82 KonTponbnas pabora 3a 1 monyrozaue 1

83 [TomepeuHocTh cBeTOBBIX BOJH. [lomspu3zanus cBeTa 1

84 Pemenue 3amaq 1

85 CBeTOBBIE ABJICHUS B IPUPOLE 1

86 O06o0muIeHne 1 cucTeMaTu3anys 3HaHui mo reme "OnTuka" 1

87 KonrtponbHas padora Ne 3 o teme «Onrtuka» 1

88 ['paHHIIBI MPIMEHUMOCTH KJIACCHYECKOW MEXaHUKH. 3aKOHBI 1
AIIEKTPOAMHAMUKH ¥ MPUHITUT OTHOCUTEIBHOCTH

89 ITocTynaTs! crienuaibHOW TEOPUHU OTHOCUTEILHOCTH 1
[IpoctpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeobpazoanus Jlopenia.

90 Ycnosue npuanHHOCTA. OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 1
3amMezsieHHe BPEMEHU M COKPAIICHNE ITTHHbI

91 DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIbI 1

92 CBs3b Macchbl € 3HEpruel ¥ UMIyJILCOM PEIATUBUCTCKON YaCTHIIBI. 1
DHeprust MoKos

93 PaBHOBECHOE TETITOBOE H3ITydeHHE 1

94 3akoH cMmenieHus Buna

95

T'umoreza M. Ilinanka o kBautax. ®oTOHBI




96 DHeprust U UMITyJIbe GOTOHA 1

97 dorordpdexr. OnbiTel A. I'. Cronerora. 3akonsl hoTodddexra

08 VYpasaenwne DitamteitHa st poroaddexra. "KpacHas rpannma” 1
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHII

101 Bounsl ne bporis. I[J]I/II:Ia BOJIHEI Jie bpoiinst u pasmepsr obmacTu 1
JIOKAJIM3AIMH JBIDKYIIEHCS YacTUIIBI

102 KopnyckynsipHO-BOTHOBOH Ayanu3m

103 Judpakius 3JeKTPOHOB Ha KPHUCTAIIAX 1

104 Crneuunduka usmepenuit B Mukpomupe. COOTHOILICHHS 1
HeomnpezaenénHocrel I'elizenOepra

105 Pemenue rpadguveckux 3amadq 1

106 Pemenue pacuéTHbIX 33724

107 KonrtponsHas padora Ne 4 mo temam: "Ocnossl CTO", 1
"KopnyckynspHO-BOJIHOBOM Ayanusm"

108 OnbITHI 110 UCCIIEAOBAHUIO CTpOeHus aToMa. [lnanerapuas Mmozaens 1
atoma Pesepdopaa

109 IToctynarsl bopa 1

110 Bunel criektpoB. CIEKTp ypOBHEN 3HEPTHH aTOMa BOAOPOJa 1

111 CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYeHHUE CBETa 1

112 Jlazep 1

113 Hyxnonnas monens siapa I'eitzen6epra-lBanenko. 3apsg 1 MaccoBoe 1
qrcio siapa. 3oTomsl. PannoakTuBHOCTH
3aKoH paJMoaKTUBHOTO pacnajga. CBOHCTBa HOHU3UPYIOLIETO

114 U3NlydeHus. BiusHue paiioakTUBHOCTH Ha )KMBBIE OPIaHU3MBI. 1
Jlozumerpus

115 DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledekt Macchl 1

anpa. Slnepusle peakuu. SnepHsie peakTopsl. [IpoGiemsr




YIPABIIIEMOT0 TEPMOSIIEPHOTO CUHTE3A. DKOJIOTMUECKHUE ACIIEKThI
Pa3BUTHUSA AIEPHOIN SHEPTETUKU

MeTo1bl pErUCTpALIMU U UCCIIEIOBAHUS 3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS. baprOHBI, ME30HBI U JIEITOHBI.

116 IIpencraBnenne o CtanpapTHoi Mojenu. KBapk-riitooHHas MoJEIb
a/JIpOHOB

117 ®usuka 3a npeaenamu CtanaapTHo Mojend. TéMHas Matepus U
TéMHast SHeprus. ENMHCTBO pU3N4ecKoil KapTHHBI MUpa

118 Oranel pa3BUTUS aCTPOHOMHUHU. 3HAYEHUE aCTPOHOMUHU

119 [TpruMeHNMOCTH 3aKOHOB (PU3HUKH [T OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX 00BEKTOB. MeTO/IbI aCTPOHOMHYECKUX MCCIIETOBAHUN

120 CoBpeMEHHBIE ONITUYECKHUE TEIECKOIIBI, PaAUOTENIECKOIIBI,
BHeaTMOC(epHasi aCTpPOHOMUS

121 Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, MIAHETHI, UX
BUJIMMOE JIBUKECHUE

122 Comnneunas cuctema. Comaite. ConmHeuHast akTUBHOCTE. McTouHMK
sHeprun CoJiHIIa U 3BE3]T

123 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMMa "crieKTpanbHbIN
KJIACC — CBETUMOCTH"

124 3Be3bI IIIaBHOM ITOCIIEN0BATEILHOCTH

125 Buytpennee ctpoenue 38€31. COBpeMEHHBIE ITPEICTABICHUS O
MIPOUCXOXACHUHU U 3BoJrolnn CosHIa U 3BE€3/1. DTanbl )KU3HU 3BE3]

126 Muneunsiii [1yte — Hama I'anaktuka. Tunsl ranaktuk. Y€pHbIe ABIPHI B
AIpax rajJakTUK

127 Bcenennas. Pacummpenue Beenennoit. 3akon Xa66:ma. Teopust
Bonpmoro B3peiBa. PennkroBoe nsimydeHue

128 MacmtabHast ctpykTypa Beenennoil. Meraranaktuka

129 Hepewménnpie mpo6iieMbl aCTpOHOMUU

130 Ouznyeckuil npakTukyM no teme "MccnenoBaHne MarHUTHOTO IOJIS




IIOCTOSIHHBIX MarHuToB"(1)

131 dusnyeckuil mpakTUkyM 1o teme "M3mepenue cuiibl Ammepa" (2)

132 ®duznyeckuil npakTukyM 1o teme "MccnenoBaHue siBIeHUs
AJIEKTPOMArHUTHOM MHAYKIUU" (3)

133 @usnueckuii npakTukyM 1o teme "COopka Moaenu
3JIEKTPOMArHUTHOTO reHeparopa'(4)

134 dusndeckuil IpakTUKyM 10 Teme "M3mepenue neproaa cBOOOTHBIX
KoJ1e0aHui HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB"(5)

135 ®duznyeckuil npaktukyM o teme "IIpeodpasoBanue sHEpruu B
MpY>KUHHOM MasiTHUKe" (6)
®duznyeckuil npakTukyM no teme "MccnenoBanue nepeMeHHOro ToKa

136 gepe3 MOoCIeA0BaTeNIbHO COSMHEHHBIC KOHIEHCATOP, KATYIIKY H
pesuctop" (7)

137 ®usnueckuil NpakTUKyM 1o teme "M3yueHnue napameTpoB 3ByKOBOU
BOJIHBI"(8)

138 dusnueckuil npakTUkyM 1o Teme "M3MepeHne nokasarens
npenomiieHus crekia" (9)

139 duznyeckuil npakTukyM o teme "M3mepenue GoKyCHOTO pacCTOSHUS
pacceuBaronux auH3" (10)

140 ®dusnueckuil npakTukyM no Teme "Habmonenue audpaxum,
uHTepdepeHn 1 noispusanuu ceera"(11)
dusnueckuil mpakTUKyM 1o Teme "OnpeneneHre UMIyIbca U SHEPTUH

141 PENATUBUCTCKUX YacTUll (1o GoTorpadusim TpeKoB 3apsKEHHBIX
4acTUIl B MAarHUTHOM T1071¢)"(12)

142 @uznueckuil NpakTUKyM 1o reme "M3mepenue nocrossHHou [1nanka Ha
ocHoBe uccienoBanus Goroaddexra"(13)
dusnueckuil npakTukyM 1o Teme "MccrienoBanue crekTpa

143 pa3pe)EeHHOTO aTOMAPHOT0 BOJOPOa ¥ M3MEPEHUE TTOCTOSTHHON

Pun6epra"(14)




dusnyeckuil npakTukyM no teme "MccnenoBanue paauoakTHBHOIO

144 (dona c ucnonp3oBanueM gozumerpa' (15)
dusnueckuii npakTukyM 1o teme "Habmoaenus 38é31H0r0 Heba
HEBOOPY>KEHHBIM TJIa30M C HCIIOIH30BAHUEM KOMITBIOTEPHBIX

145 MIPUIOKCHUH JJIs OTIPEACTICHUS TIOJI0KEHUST HeOeCHBIX 00BEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CEBEPHOTO MOTyIIAPHS 1
sipkue 3837161 (16)
O06o0muienne u cucTemMaTu3anys 3HaHui. Posb GU3MKK 1 acCTPOHOMUH B

146 9KOHOMHYECKOM, TEXHOJIOTHYECKOH, COIUAIBHON M STHYECKOU cdhepax
JeSTEIILHOCTH YEJIOBEKa

147 O60061eHue u cucreMaTusanus 3HaHui. Pons 1 Mecto Qusuku u
aCTPOHOMHUU B COBPEMEHHOI Hay4YHOUH KapTHUHE MUPa

148 O0600111eH1E U cUucTeMaTH3anus 3Hanuii no treme "Knunemaruka"

149 O06o06mIeHre u cucreMaTu3anus 3Hanui o teme "Kuaemarnka"

150 O06o001eHre U cUCTeMaTH3alus 3HaHui 1o TeMe " [lunamuka"

151 O060061eHne U cucTeMaTu3anus 3HaHui o teme "CraTtuka TBepAoro
Tena"

152 O060061eHre U crucTeMaTu3alys 3HaHu| 1o TeMe "3aKOHbI COXpaHeHUs
B MEXaHuKe"

153 O06001enre u cucTeMaTu3aius 3Hanui 1o Teme "OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKOH Teopun”

154 O06001eHre U cucTeMaTu3alus 3HaHui o teMe "TepMoauHaMuKa.
TenmoBbie MaIUHBI"

155 O06o0061IeHre U cucTeMaTu3alrs 3HaHu| 10 TeMe "DIeKTpUIecKoe
none"

156 O0600menue u cucteMatusanus 3Hanui o Teme "[locTosHHBII
AIEKTPUYECKUN TOK"

157 O060061eHre U cucTeMaTu3alus 3HaHui 1o Teme "ToKHU B pa3iIuyHbIX

cpenax"




158 O06o0mieHne 1 cucTemMaTu3ays 3HaHui o Teme "MaruuTtHoe mose" 1

159 PeszepBHbIil ypok. O000IIIEHHE U CUCTEMAaTH3aIIMsl 3HAHUH 110 TEME 1
"DeKTpOMarHuTHAs UHTyKIHS"

160 3epBHBIN ypok. O000IIeHNEe U CHCTeMaTU3alls 3HAaHUI 10 TeM 1
Pe3ze O60061eHue e emMe

XaHUYECKHe KoeOaHus

"Me ecKue Kosed "

161 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHA 110 TeMe 1
"DNeKTpOMarHUTHBIE KoJieOaHus "

162 e3epBHbIN ypoK. O6001IeHNEe U cucTeMaTH3aIus 3HaHUH 110 TeMe 1
P 0606
"MexaHuYecKue U 3JEKTPOMAarHUTHbIE BOJIHBI"

163 e3epBHbIN ypok. O0001IeHNE U chuCTeMaTH3aIUs 3HAHUH 110 TeMe 1
P 0606
"Onruka"

164 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHUH 110 TeMe 1
"®u3uka aroma"

e3epBHbIN ypoK. O0001IeHNe U chucTeMaTH3aIus 3HaHUH 110 TeMe

165 P 0606 1

"KBanroBas puzuka"
e3epBHBIN ypoK. O0001IeHNE U cUCTEMaTH3AIUs 3HAHUH 110 TeMe

166 P 006006 1
"®oroappext"”

167 PesepBubIil ypok. O6001IeHHE U CUCTEMATH3AIIMS 3HAHUN 110 TEME 1
"®u3nka aTOMHOTO Apa U JIEMEHTapHbIX YacTull"

168 PesepBHbIil ypok

169 PesepBHbIil ypok

170 PesepBHbIil ypok

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» dmsuka, 10 krace/ Msaxumes I.4., byxosues b.b., Corckuit H.H. mox pemaxiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

» dusuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. noxa penakiueit
[TapdentreBoit H.A., AknnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Kupuxk JI.A. ®usuka-10. CaMocTosiTeNIbHbIC U KOHTPOJIbHBIE paboThI. - M.: Mnekca,
2002;

Tynbuunckuit M.E. KauectBennsie 3agaun no pusuke. — M.: [Ipoceemenue, 1972;
Bonkos B.A. Iloypounsie pa3pabotku no ¢pusuke. 10 kinacc. — M.: Bako,2004;
PoimkeBuy A.I1. Coopauk 3amau o gusuke. — M.:Ilpocsemenne,1992;

TumoxoB U.®. 3aueTHbie ypoku 1o (pusuke B cpeaHen mkoie. - M.: IIpocBenienue,
19809;

MapTteiHoB .M., Xo3siunoBa O.H. JIlunaktuueckuit matepuan no ¢usuke 10 kmace. —
M.: IIpo-cBemienue, 1975;

[opOymmn 1. A. A3Oyka dusuku. — Mxesck: Y amyptus, 1992;

Tapacos JI.B. CoBpemenHnast ¢pusuka B cpenneii mikosie. - M: [Ipocsemienue, 1990;
Bomnoronckas 3.A., Ycosa A.B. JIlumaktnueckuit Mmarepuai mmo ¢usuke: 10 kimacc - M:
[Ipocseme-uue, 1992;

[ToxpoBckuii A.A. @poHTaIbHBIE TJAOOPATOPHBIE 3aHATHS 1O (DPU3UKE B CpeaHEN
mkouie. - M.: IIpocsemenue, 1970;

I'ensdrat .M. 1001 3anaya o ¢pusuke. - M.:Mnekca,2004;

KopoBun B.A. Marepuaisl 1 NOJTOTOBKY U MPOBEICHUSI UTOTOBOM aTTecTaluu
BBITTYCKHUKOB CPEHUX 00I11e00pa3oBaTeIbHBIX YUpekaeHui o ¢pusnke. - M.:JIpoda,
2001;

Openurk J.E., lamam C.5. KontposnbHbie paboThl 1o ¢pusnke B 6-10 kmaccax
cpenneit mkoisl. - M.: [Ipoceenienue,1986;

MumtokoBa H.1O. S uay Ha ypok ¢usuku . 10 knacc. Dnekrpoaunamuka. - M.: IlepBoe
ceHTs0ps, 2002;

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

NHTEPHET



Poccuiickuii 061eodpa3zoBatenbhbiii moptan http://experiment.edu.ru

Ennnas xomureknus mudpoBsIx 00pa3oBarenbHBIX pecypcos http://school-
collection.edu.ru

denepanabHBIN EHTP HHHOPMAITMOHHO-00pa3oBaTelbHBIX pecypcoB (PIINOP)
http://fcior.edu.ru

CaiiT 1u1a ipernoiaBaTeieii GU3UKH, ydanmxcs u ux poaurenen http://www.fizika.ru
College.ru: ®usuxka http://college.ru/fizika/

["azera «dusukax http://fiz.1september.ru

®enepanpHas 3a04Has GU3NKO-TEXHUUECKAs MIKOJIa TP MOCKOBCKOM (PH3UKO-
TEXHHUYECKOM HHCTHTYTE http://www.school.mipt.ru

HayuHno-nonynsipHblid (prznko-mMareMatnyeckuid ;kypHai "KBant" (ApXxuB HOMEPOB)
http://kvant.mccme.ru/

[TopTan ecrecTBeHHbIX Hayk: Pusuka http://www.e-science.ru/physics

Beenenune B nanorexuosoruu http://nano-edu.ulsu.ru

WznarensctBo BUHOM. Jlaboparopus 3uanwmii. http://metodist.lbz.ru/
3AHUMATEJIBHAA ®13UKA B BOITPOCAX U OTBETAX
http://elkin52.narod.ru/

KJIACCHAS ®U3UKA http://class-fizika.narod.ru/index.htm

®U3MKA B AHUMALIMAX http://physics.nad.ru/physics.htm.
Y4eOHO-pa3BiIeKaTeIbHBIA TOPTAJ ISl ACTEeH, YUUTesIeH, 1 poauTenei. http://nau-ra.ru/






