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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE CpeHET0 0011ero oOpazoBaHus pazpaboTaHa Ha
OCHOBE TOJIOKEHUN U TPEOOBAHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM
nporpammsl, nipeactaBieHHbIX B PI'OC COO, a Takke ¢ yuérom (enepaabHOi padoueit
nporpammbl Bocriutanusi 1 Konreniuu npenoaaBanusi yaeoHoro npeamera «Ousznka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoii ®denepaiu, peaqu3yIOlIUX OCHOBHBIC
oOpa3oBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢u3uke omnpenensier o00s3aTeIbHOE MNPEIMETHOE COJIep KaHUe,
YCTAaHABIMBAECT PEKOMEHAYEMYIO IIOCJIEIOBATEIbHOCTh HM3YYEHHS TEM M pa3/eiioB
y4eOHOT0 MpeaMeTa ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSA3EH, JTIOTHKU
y4eOHOTO MpoIecca, BO3PACTHBIX 0coOeHHOCTEeN oOyyaronuxcs. [Iporpamma no ¢usnke
AT MpeACTABICHHUE O TENIX, COJEPKaHUU, OOIIeH cTpaTerud o0y4eHusl, BOCTUTaAHUS U
pa3BUTHS O0y4aloIIMUXCs CpelncTBaMHu yueOHoro npenMera «dusuka» Ha yriyOoJ€HHOM
YPOBHE.

N3yuenue kypca (pusuku yriayOn€HHOTO YpPOBHS IO3BOJIIET pealn30BaTh 3aJadd
Mpo(eCCUOHAILHON OpUEHTAllMK, HAMPaBJICHO Ha CO3JaHUE YCIIOBUU JUIsl MPOSBICHUS
CBOMX WHTEJUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0Yy4YaroImuMcs,
KOTOpbIE  HEOOXOJMMBI  JIJIi  NPOAOJDKEHUsT  oOpa3oBaHMS B OpPraHM3ALUAX
poQecCHOHATEHOTO 00pa30BaHUS 10 PA3TMYHBIM (QU3UKO-TEXHUUECKUM U HHKEHEPHBIM
CHELUATBHOCTSM.

B nmporpamme o gusrke onpenenstorcs miaHupyeMbIe pe3yabTaThl OCBOCHUS Kypca
(GU3MKM Ha YpOBHE CpeHEro oOIero oOpa3oBaHUS: JUYHOCTHBIE, METAaNpeIMETHEHIE,
npeaMeTHble (Ha yrayOnéHHoMm ypoBHe). HaydHO-MeTOm0J0TMYECKOM OCHOBOM st
pa3paboTKu TpeOOBaHUI K JIMYHOCTHBIM, METAIIPEIMETHBIM U MIPEAMETHBIM pe3yjibTaTaM
oOydJaronmxcsi, OCBOMBIIUX IMporpamMmy 1o (uU3MKe Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHMsI Ha yIriIyOJIEHHOM YPOBHE, SIBISETCS CUCTEMHO-/IE€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o pu3MKe BKIIOYAET:

IUTAHUPYEMBbIE PE3yIbTaThl OCBOCHUS Kypca (U3UKHU Ha YIIIyOJIEHHOM YPOBHE, B TOM
qycIie NPeAMETHBIE PE3YIbTAThI IO F01aM 00yUYEHUS;

coJiep)kaHue yueoHoro npeamera « @u3uka» mo rogam o0ydyeHus..

[Iporpamma mo ¢u3nke UMEET TPUMEPHBIN XapaKTep U MOXKET ObITh MCIIOJIh30BaHA
YUUTENAMHU (PU3MUKH 7151 COCTaBJICHHUS CBOMX PAO0OUYUX MPOTPaAMM.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPUECKYI0 WHUIMATUBY YUMTENIeH U
MPEOCTABISICT BO3MOKHOCTH JUIsl pealii3allii Pa3IuYHbIX METOAUYECKHX MOAXOJ0B K
MpernojiaBanvio  (PU3NKKH Ha yriayOJE€HHOM YpOBHE TIPU  YCJIOBHUH COXPAHCHHUS
00s13aTeIbHON YacTH COJIEpPKaHus Kypca.

®du3nka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyNAasi B KAYECTBE
y4eOHOTO MpeJMEeTa B IIKOJE, BHOCUT CYUIECTBEHHBINM BKJIAJ B CUCTEMY 3HAHUU 00
okpyxkatomeM mupe. LlIkonbHbIN Kypc GU3NKHA — CHCTEeMOOOPa3yIOMUiA AJIT €CTECTBEHHO-



HAyYHBIX YYEOHBIX MPEIMETOB, IMOCKOJIBKY (U3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE
MPOLIECCOB U SIBICHHUM, M3y4aeMbIX XHMHEW, Ouonorueu, ¢puznyeckoil reorpaduein u
actpoHomueid. lcnonp30BaHME W aKTUBHOE NPUMEHEHUE (PU3NYECKHX 3HAHUU
OMpENEeNNIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHUH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHHS KOCMOCA, IIOJYYEHHsS HOBBIX MATEPHAIOB C
3aJJaHHBIMU CBOMCTBamMH. M3yueHne (U3MKu BHOCUT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromierocs, B (QOpMHUpOBaHUE YMEHUH
NPUMEHSTh HAyUYHbIH METO/I MO3HAHUS IPY BHITIOJIHEHUHU UMU YY€OHBIX HCCIICIOBAaHUMN.

B ocHoBy kypca (u3MKHu Ha ypOBHE CPEIHETO OOIIEro 0Opa30BaHUs MOJIOKEH Pl
UJEeN, KOTOPbIE MOKHO PACCMATPUBATh KAK MIPUHLIHIIBI €70 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DUBUKH.

Hoesa 2enepanuzayuu. B cooTBETCTBUM C HEW mMaTepual Kypca pu3uku o0beTuHEH
BOKpYT (M3HUeCcKuX Teopuid. Beaymum B Kypce siBisieTcst QOpMUPOBAHUE MTPEACTABICHHIMA
O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIECTBE U TOJIE.

Hoea zymanumapuzayuu. FEE peanuzanus MPEANoOJaracT HMCIOIb30BAHUE
IYMaHUTapHOTO NOTEHIMaNa (PU3NUECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PUBUKHU C
pazBuTHEM OOIIECTBA, a TaKXKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaMHU.

Hoea npuknaonou nanpaenennocmu. Kypc Guzuku yriyOJE€HHOTO YPOBHS
IIPEANOIAraeT 3HAKOMCTBO C IIMPOKMM KPYTOM TEXHUYECKHX M TEXHOJIOIMYECKUX
MIPUJIOKECHUN M3YYEHHBIX TEOPUM U 3aKOHOB. IIpu 3TOM paccmaTpuBaroTCs Ha YpOBHE
OOUIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rxonocuzayuu peannsyeTcsi IOCPEICTBOM BBEICHUS 3JIEMEHTOB COJIepKaHUS,
MOCBALIEHHBIX 3KOJOTUYECKHM Mpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
pa3BUTHEM TEXHHUKH M TEXHOJOTHH, a TakkKe 0O0CYXIEHHs MpOoOJIeM paluoOHaIbHOTO
IIPUPOIONIOIB30BAHUS U IKOJOTHUECKON OE30MacHOCTH.

OcBoeHMe cojepkaHUsl MPOrpaMMbl 1O (U3MKE MTOJDKHO OBITh TMOCTPOEHO Ha
MPUHIUIIAX CHUCTEMHO-AEATENBHOCTHOTO ToaxoAa. s (Qu3uku peanuzanusi STUX
MPUHIUIIOB 0a3upyeTrcsi Ha UCIHOJIb30BAaHUM CAMOCTOSITEIBHOIO 3KCIEpPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoMIEro ¢gakropa yuebHoro mporecca. st yrimyO6iaéHHOro ypoBHS —
3TO CHCTEMA CaMOCTOSATEJIBHOIO YYEHHYECKOIO JKCIIEPUMEHTA, BKIIFOYAOIIETO
(pOHTaNIbHBIE YYEHUYECKHE OMBITHI MPU M3YUYEHHUU HOBOTO MaTepuala, J1abopaTopHbIe
paboTel U paboThl mNpakTukyma. [Ipu 5TOM BO3MOXHBI JBa CIOCO0a peau3anuu
¢u3nyecKkoro npakTukyMa. B nmepBoM citydae mpakTUKyM MPOBOIUTCS MO0 B KoHIlEe 10 u
11 xnaccoB, 16O mMocie MEPBOrO M BTOPOrO MOJYTOAWN B Ka)XJIOM M3 3THUX KJIACCOB.
Btopoii cioco6 — 310 uHTErpamnus paboT NpakTUKyMa B CUCTEMY JabOpaTOpHBIX padoT,
KOTOpbIE MPOBOJSATCA B Ipoliecce u3ydeHus pasaena (temsl). [Ipu sTom nmon paboramu



MIPAaKTUKyMa MOHUMAETCSl CAMOCTOSITEIBHOE HCCIENO0BAHUE, KOTOPOE IMPOBOJIUTCSA IO
PYKOBOZICTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOIAaroBO HHCTPYKIIHH.

B mporpamme mo ¢usuke cucreMa y4eHHYECKOTO 3KCIEpUMEHTa, Jab0paTOpHBIX
paboT 1 MPaKTUKyMa MPEeJICTaBIICHA €IMHBIM IepeyHeM. BbIOOp TeMaTUKy JJ1s1 STUX BUIOB
YUYEHMUYECKUX MPAKTUYECKUX Pa0OT OCYLIECTBISIETCS YYACTHUKAMH OOpa30BaTEIbHOIO
Ipolecca UCX0s U3 0COOEHHOCTEN MOYPOYHOTrO MJIAHUPOBAHMS U OCHALIECHUS KaOMHETa
¢uzuku. [Ipu 3ToM obecrieunBaeTcst OBIaACHUE O0YYAIOMIUMUCA YMEHUSIMH MPOBOJIUTH
NpsIMbIE ¥ KOCBEHHBIE U3MEPEHUs, UCCIEA0OBAHUS 3aBUCUMOCTEN (PU3HUECKUX BEJIMYUH U
MIOCTAHOBKY OIBITOB 10 IPOBEPKE MPEIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHKE yaensieTcs PElIeHUI0 pacuETHBIX U Ka4eCTBEHHBIX 3a/1ad. [Ipu
ATOM ISl paCYETHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 33J1a4M C SBHO 33JJaHHON M HESABHO
3alaHHOM (PU3NYECKON MOJEIbI0, TO3BOJISIIOUIME MPUMEHATH HM3YyYECHHbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJHOTO paszzena Kypca, TaK U UHTErpUpys IPUMEHEHHE 3HAHUN
U3 pa3HbIX pas3ienioB. JIJisi KaueCTBEHHBIX 3a/lauy MPUOPUTETOM SIBIISIIOTCA 3aJaHus Ha
00BsCHEHHE/NIPEICKA3aHUE TPOTEKaHUs] (PU3MYECKUX SBJICHHA W TMPOLECCOB B
OKpY>Karollen >KM3HU, TpeOyIolne BbIOopa GU3N4ecKor MOJIeNH JIJ1si CUTYaI[uu MPaKTHUKO-
OpUEHTHUPOBAHHOT'O XapakTepa.

B cootBerctBuu ¢ tpeboBanusimu OI'OC COO k MarepuanbHO-TEXHUYECKOMY
o0ecnieyeHn0 ydyeOHOro mpouecca Kypc (pu3uku yriyOJ€HHOro ypOBHS Ha YpOBHE
cpenHero ooiero o0pa3oBaHMs JOJKEH U3ydaThbCsl B YCIOBUAX MPEIMETHOTO KaOMHETa.
B kabunetre ¢u3uku N0KHO OBITH HEOOXoAMMOE jabopaTopHOEe OO0OPYJIOBAHHUE IS
BBITIOJIHEHUSI YKA3aHHBIX B MPOTpaMMe 1Mo (PU3MKe YUEHUYECKUX OMBITOB, TJA0OPATOPHBIX
paboT u paboT MPaKTUKyMa, a TAKXKE IEMOHCTPAITMOHHOE 000PYI0BaHUE.

JlemoHCTpaninoHHOe 00OopyAOBaHHE (OPMUPYETCS] B COOTBETCTBUH C MPUHIIUIIOM
MUHHUMAJIBHOM JIOCTaTOYHOCTM M O0ECHeYMBAaET IIOCTAHOBKY IEPEYHCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JAEMOHCTpAUUM JUIsl HMCCIEIOBAHUS H3Y4YaeMbIX
SBJICHUM M TIPOIIECCOB, SMIUPUYECKUX U (YyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX
MIPUMEHECHUM.

JlabopatopHoe  00opyJaoBaHHE JUISI  YYCHHUYECKHX  IPAKTHUYECKUX  paboT
dbopmupyeTcsi B BUAE TEMATUYECKUX KOMIUIEKTOB U O0ECIEYMBAETCS B pacuére OJHOIO
KOMILJIEKTa Ha JABYX oOOy4aromuxcs. TeMaThyeckue KOMIUIEKThI JIabopaTOpHOIro
000pyI0BaHUS JOJKHBI OBITH TOCTPOSHBI HA KOMITJIEKCHOM HCTIOJIb30BAHUH aHAJIOTOBBIX
U 1UGPOBBIX TPHOOPOB, a TaK)KE KOMITBIOTEPHBIX HM3MEPHUTEIIBHBIX CHCTEM B BHJIC
M (pOBBIX TaOOpPATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

(¢opMupoBaHHE MHTEpEca U CTPEMJICHHS OOYyYarolMXCs K HAYYHOMY M3YUYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAe NO3HaHus u (popmMupoBaHHE
MCCJIEI0BATEHLCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;



(GopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTara HW3Y4YEHHs OCHOB
CTpOCHHS MaTepuH U (yHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHne yMEHUU OOBSACHATH SIBJICHHUS C HCIOJB30BaHUEM (DU3HUECKUX
3HAaHUU U HAYYHBIX JOKA3aTENbCTB;

(opMupOBaHKE MIPEACTABICHU O posin (PU3UKU 11 pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TE€XHOJOTUH;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oymymieil mpodeccrnoHamIbHOMI
JESITEIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K JajbHEHIIeMy OOy4YEHHUIO B 3TOM
HampaBJICHUMU.

JlocTrKeHHe 3TUX Lenel 00ecreunBaeTCs pelIeHEM CIIEYIOIINX 3a/1a4 B IIpoIiecce
M3y4eHHs Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUI 00 00IINX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsX, BKIIIOUAs MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, 3JIEKTPOJAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

dopMupoBaHHE YMEHHH NPUMEHSATh TEOPETHUECKHE 3HAHHS s OOBICHEHUS
buznuecKkux SBICHUM B TPUPOJAE U I TPHUHATHS TNPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKH3HM;

OCBOEHHE CIOCOOOB PEUICHUs pa3IUYHbIX 334ad C SIBHO 3a/JlaHHON (u3mueckon
MOJIETIBIO, 3aa4, IOAPa3yMEBAIOIINX CAMOCTOSITENIHOE COo3aHue (PU3NUECKONH MOJENH,
aJIeKBaTHOM yCIIOBUSAM 3a/1a4d, B TOM YHCJIIE 3a]1a4 MH)KEHEPHOTO XapaKTepa;

MOHNMAaHNUE PU3NIECKUX OCHOB U MPUHITUIOB JACHCTBUA TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX MPOLIECCOB, UX BIUSHUS Ha OKPY’KAIOILYIO CPEy;

OBJIaJICHHE METOJaMH CAMOCTOSITENIbHOTO TNIAHWPOBAHUS U POBEICHUS (PU3NIECKUX
HKCIIEPUMEHTOB, aHAJIM3a U UHTEPIIpEeTallui UH(POpMALUU, ONPEEIICHUs TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

CO3JaHUE VYCJIOBMM I pa3BUTHUA YMEHHM IPOEKTHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE UHTEpeca K cdepaM NpoPecCHOHATBHON IESTEIBHOCTH, CBSI3aHHOW C
(bu3uKOoN.

B cootBetrctBumn ¢ TpedoBanusmu ®I'OC COO yrmyOaEHHBIN ypOBEHb W3YUYEHUs
ydyebHoro npeamera «Dus3ukay Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs BhIOMpaeTCs
OOy4aroluMuUCcs, IJIAaHUPYIOIMIMMHA TPOAODKEHHE OO0pa3oBaHMs MO CHEHUATBHOCTIM
(hU3UKO-TEXHUUECKOTO TTPOQHIIS.

Ha wusyuenue ¢usuku (yrinyOnE€HHBIA ypOBEHb) Ha YPOBHE CpEAHEro OOIIEero
oOpazoBanus orBogutcs 402 vaca: B 10 knacce — 204 vacoB (6 yacoB B Heneno), B 11
Kkiacce — 198 yacoB (6 4acoB B HEJIEINIO).

[Ipennaraemsliii B mporpamme no (Gu3mke nepedeHsb J1adbopaTOPHBIX U MPAKTUIECKUX
paboT sABISETCS PEKOMEHJOBAaHHBIM, YUUTENb JI€TaeT BHIOOP MPOBEACHUS TaOOPATOPHBIX
paboT 1 ONBITOB C Y4ETOM MHJIMBUYAJIBHBIX OCOOCHHOCTEN 00yYaromuxcsl.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znes 1. Hayunblii MeTO NO3HAHNSI IPUPOABI.

Ouzuka — (QyHIaMeHTaldbHas Hayka o npupone. HayuHwlii mMeTon MoO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCHepuMEHT W Teopusi B TMpolecce IMo3HaHus npupoabl. HaOmronenue wu
AKCIIEPUMEHT B (pU3HKe.

Croco6bl  u3MepeHuss (PU3NYECKUX BETWYMH (aHAJOTOBBIE U ITUGPOBBIC
M3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[TorpenrHoctu u3MepeHnt GU3NUECKUX BETUYNH (a0COIIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (U3MYECKUX SBIEHUNW U TPOLECCOB (MarepuaibHas TOYKa,
aOCOJIFOTHO TBEPAOE TEJIO, UicadbHAs >KUJKOCTh, WACAIBHBIN ra3, TOUCUHBIN 3apsn).
I'mnore3a. ®U3NYECKUI 3aK0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsI TEOPHUS.

Ponp u Mecto ¢usuku B GOPMUPOBAHUM COBPEMEHHOM HAYyYHOW KapTUHBI MUpa, B
MPAKTUYECKON AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3MepeHue cuiabl TOKa M HANpPSHKEHHUS B LENMH MOCTOSHHOTO TOKA MPU MOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ 1mdpoBoil nabopatopuerr 1o dusuke. I[lpumepbr u3MepeHus
(U3UYECKUX BEJIMUMH MPHU MOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Pa3zpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe qBHkeHNE. OTHOCUTEIBHOCTh MEXaHUYECKOr0 ABMKEeHUS. Cuctema
OTCYETA.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BexkTop MarepuasbHOM TOYKH, €r0 MPOEKLIMHA HA OCH CUCTEMBI KOOPIHWHAT.
Tpaekropus.

IIepemenienue, cKOpocTh (CpenHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUAIbHOM TOYKHM, HUX MPOCKIUM HA OCHU CHUCTeMbl KoopauHaT. CloxeHue
IIEPEMELLEHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSAMOJIMHEWHOE JBHKEHHE. 3aBUCHMOCTD
KOOPDAMHAT, CKOPOCTH, YCKOPEHUS W MYTH MATEPUAIbHOM TOYKM OT BPEMEHU H HUX
rpaduKy.

CBoOomHOE TMajicHWE. YCKOpEHHE CBOOOJHOro TajeHus. JIBmkeHue Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS
MaTepHaIbHON TOUYKH OT BPEMEHHU U UX rpauKH.

KpuBonunennoe nBuxeHue. JIBHKEHHME MaTEPUAIbHOM TOYKM IO OKPYKHOCTH.
VYrioBas u nmuHeEHAs ckopocTh. [leprnon u wacrora obpamenus. [{enTpocTpemuTensHoe



(HOopMasibHOE), KacaTelbHOE (TAHTCHIIMAIBHOE) MU MOJHOE YCKOPEHHE MaTepuaibHOM
TOYKH.

TexHu4yeckre yCTpoMCTBa M TEXHOJOTHMYECKHE MPOLECCHI: CIHUIOMETP, ABWKCHHE
CHapsI/I0B, LICTIHBIE, IIeCTepEHYATHIC U PeMEHHBIC TIEPEeIaun, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mopenp cucTeMbl OTCUYETA, WUIIOCTPALAs KUHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

CriocoObl uccie10BaHusl IBUKEHU.

Nnmroctpanus npeaebHOro Nepexo/ia U N3MEpEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUIN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B PaA3pEKEHHOM IIPOCTPAHCTBE.

HaGnrogenue nBHKEeHHsI Tena, OpPOLIEHHOTO TMOJ YIVIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpasiienne ckopocT Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTEW, TPACKTOPU, CKOPOCTEU NIBUKECHUS OJHOTO M TOTO K€ Tela B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, NPAKMUKYM.

N3ydyeHne HEpPaBHOMEPHOIO JBHXKEHUS C LEJIbK OIPEIEICHUsT MIHOBEHHOU
CKOPOCTH.

N3mepeHne ycCKOpeHHsI NpHU MPSMOJMHEWHOM PAaBHOYCKOPEHHOM [BHKEHUU IIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUXKEHUH.

W3mepenune yckopeHHs CBOOOIHOrO MajieHus (PEeKOMEHJOBAHO HCIIOJIb30BAHNE
uudpoBoii 1adbopaTopun).

N3yueHnue nBUKEHHUs Tesa, OpPOIIEHHOI0 rOpU30HTaNbHO. [IpoBepka rumoressl o
MPAMON TPONMOPUMOHAIBHON 3aBUCUMOCTH MEXKJY HaJbHOCTBIO MOJIETA U Ha4YaJlbHOMU
CKOpOCTBIO Tea.

N3ydenune nBMKEHUS Tela M0 OKPYKHOCTH C IOCTOSIHHOM IO MOJIYJIIO0 CKOPOCTBIO.

HccnepoBanue 3aBUCMMOCTH NIEPHOJa OOpaIlleHUsT KOHUYECKOr0 MasTHHKA OT €ro
IIapaMeTpOB.

Tema 2. lunamuxa.

IlepBeii  3akoH Herorona. HWMuHepumansHble cuctemsl orcuéra. [IpuHimn
oTHocuTenbHOCTH ['ammnes. HeuwHepumanbHble cuUCTEMBbl OTcuéra (OmpeaerneHue,
MIpUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3uiuu cuil.

Bropoi 3akoH HproToHa 111 MaTepuanbHOM TOYKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh TPAaBUTALMOHHONM M HHEPTHOM
MaccChl.

Cuna TsOKECTH. 3aBHUCHUMOCTh YCKOPEHHUS CBOOOJHOTO TAJEHHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO TUTAHETHI U OT Teorpaduueckoil MUpoThl. JIBrkeHre HEOECHBIX TeT U UX
cryTHUKOB. 3akoHbl Keriepa. I1epBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec tena, ABHXKYIIErocst C yCKOPEHHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cusla TPEHHSI CKOJBKEHHS U CHJIA TPEHUS MOKOSL.
Kosddurment tpenus. Cuina conpoTUBIICHUS NPU ABUKEHUU TeJA B )KUJIKOCTU WJIH Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSI.

Hasnenue. ['mapocrarnueckoe gapienue. Cuna Apxumena.

TexHu4yeckre yCTpOUCTBA U TEXHOJIOTUYECKHUE MPOIECCHI: MOAIIUITHUKY, IBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBMKEHUS TeN B HMHEPUUATBHBIX W HEUHEPIHUAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenue nByx HWIMHAPOB WM 1IAPOB Pa3HOM MAcChl C OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUATILHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACHCTBYIONIEH MTPUIIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM MACCHI
TeJa Ha €ro YCKOPEHUE B MHEPUUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTAaTe B3aUMOJICUCTBUS TEI.

N3mepenue macce 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUU.

[{enTpoOexKHbIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIBKCHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne paBHONEHCTBYIOMIEH CHJI TIPU JBWKEHUHM Opycka IO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpycKa MO HAKJIOHHOU
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MAaCCHI.

Uccnenoanne 3aBUCHUMOCTH CHUJI YIPYTrOCTH, BO3HUKAIOIIMX B TMPYXKUHE H
PE3MHOBOM 00pa3iie, OT uX AedopManuu.

N3yyeHne nqBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JIErKun
0JIOK.

N3mepenne koddduimenta TpeHUss MO BETUYMHE YIJIOBOTO KO3 (UIIMEHTA
3aBucUMOCTH Frp(N).

Uccnenoanne ABMXKEHHS OpycKa IO HAKJIOHHOW IUIOCKOCTH C IE€PEMEHHBIM
KO2(pPUIIMEHTOM TpEHHUS.



N3ydenue nBMKEHNs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHOE Temno. [locTynarensHoe U BpallaTeabHOE JBHKEHUE TBEPIOTO
Tesna. MOMEHT CHIIBI OTHOCUTENBHO OcH BpamieHus. Ilmedo cuibl. ClioxkeHue Ccuil,
NPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsKecTu Tena.

Y ciioBust paBHOBECUS TBEPAOTO TENA.

VYcroitunBoe, HeyCTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTpOHMCTBA M TEXHOJOTMYECKHE  MPOLECCHI:  KPOHILITEWH,
CTPOMTENBHBIN KpaH, pelIETYaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

KoHcTpynpoBanne KpOHIITENHOB M PaCUET CUII YIIPYTOCTH.

N3ydenune ycTOMYNBOCTH TBEPAOTO TENA, HMEIOWIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynec marepuasibHOM TOYKM, CUCTEMbI MarepuaibHbIX TouyeK. LleHTp Mmacc
CHUCTEMBI MAaTEPUAJIBHBIX TOYEK. TeopemMa 0 ABUKEHUHU LIEHTPa Macc.

NMnynibec cWIIBI 1 MU3MEHEHHE UMITYJIbCA TEJNA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomMeHT uMItyJibca MaTepualibHOM TOUYKU. [IpencraBinenue o cOXpaHEeHUM MOMEHTA
MMITYJIbCA B IEHTPAIbHBIX MOJISX.

PaGota cunbpl Ha MajgoM MW Ha KOHEYHOM mnepemenieHud. ['paduueckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MOIHOCTH CUJIBI.

Kunetndeckass »osHeprusi MaTepualibHOW Toukd. TeopemMa 00 W3MEHEHHH
KUHETUYECKOU DHEPTUU MATEPUATTbLHOU TOUKH.

[TorenuuanbHple W HENOTEHUHMAIbHbIE CWiIbl. [loTeHUMANIbHAS  HEPTUS.
[ToreHumanbpHast SHEPTUs yIpyro aepopMupoBaHHOM NpykUHBL. [ToTeHIIMaNbHAS SHEPTUs
T€la B OJHOPOAHOM TIpPaBUTALIMOHHOM moisie. lloTeHiumanbHass >SHEpPrUs Teila B
IrPaBUTALIMOHHOM I0JI€ OJTHOPOJIHOTO IIapa (BHYTpH U BHE Iapa). Bropas kocMuueckast
CKOpOCTb. TpeThsl KOCMUYECKASI CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIHMAIBHBIX CHJI C W3MEHEHHEM MEXaHMYECKOW IHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUYECKOI YHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHeHue bepHym Wi e IbHOM )KUAKOCTH KaK CIIEICTBAE 3aKOHA COXPAHECHUS
MEXaHUYECKON SHEPTUH.



TexHnueckne yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOLECCHI: JBUXKEHHE PAaKeT,
BOJIOMET, KOMEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3MepeHne MOIHOCTY CHUJIBI.

W3meHeHune sHepruy Tena Mpu COBEPIICHUN PabOTHI.

B3aumHble nipeBpallieHrsl KHHETUYECKOW U TOTEHIIMAIBHOU SHEPIUU IIPU IEUCTBUU
Ha TEJIO CHJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUH NPy CBOOOTHOM MaJICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3mepenune umiryiabpca Tena no TOpMO3HOMY ITYTH.

N3mepennie cuitbl TSIru, CKOPOCTH MOJICIH IEKTPOMOOMIISI K MOIITHOCTH CUJTBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

UccnenoBanne coxpaHeHHs: UMITYJIbCA IIPU YIIPYTOM B3aUMOICCTBUMU.

N3mepenre KNHETUYECKOM SHEPTUH TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHM S TOTEHIIUATBHOM SHEPTUU MPY>KUHBI C PA0OTOM CUIIBI TPEHUS.

Omnpenenenre pabOThI CUITBI TPEHUS TPU JBUXKEHUU TeJa 10 HAKJIOHHON TIOCKOCTH.

Pa3znes 3. MoJsekyisipHas pU3HKA U TEPMOJAUHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIsipHO-KuHeTHueckod Teopun (MKT), ux omnbiTHOE
obocHoBanue. Juddysusa. bpoyHoBckoe aBmKeHHE. XapakTep JBWKCHUS U
B3aMMOJEHCTBUA YaCTUL BelecTBa. MoJIes CTpPOEHUS ra30B, )KUIKOCTEW U TBEPABIX TEIl
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieneil. Macca u pazmepsl MOJIEKYJTT
(atomoB). KonuuecTBo BemectBa. [loctosiHHass ABorapo.

TennoBoe paBHoBecue. Temneparypa u ciocoOsl e€ usmepenus. Lllkana remnepatyp
[enbcus.

Mojenp uaeanbHOTO ra3a B MOJEKYJSIPHO-KMHETUYECKOM TEOPHUM: YACTULBI ra3a
JIBUKYTCSI XaOTUUECKU U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBble  3akoHbBl.  YpaBHeHue  MenjaeneeBa—Knanelipona.  AOcomoTHas
temneparypa (mkana Ttemneparyp KensBuna). 3akon [lanpToHa. WM3omporiecchl B
UJICATbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpeacTaBiIcHUE
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CB43b MEXIy NABJICHHEM M CPEIHEN KMHETUYECKOW SHEPrueil MOCTYMaTeIbHOIrO
TETUIOBOTO JIBIXKEHHUSI MOJIEKYJT WJ€abHOTO ra3a (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KUHETUYECKOW TEOPUHU HUJICATIBHOTO Ia3a).

CBsi3p  a0COJIIOTHOM TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeaHen
KMHETUYECKOUW YHEPTUEN MMOCTYNATEIBHOTO TEILIOBOTO ABHXKEHUS €€ YaCTHII.



TexHnueckne yCcTpoWCTBa M TEXHOJOTHUYECKHE MPOIIECCHI: TEPMOMETP, OapoMeTp,
ITOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddy3ust KUIKOCTEH.

Mogaens onbita [lITepHa.

[IputskeHne MOJIEKYII.

Moaenu KpucTauInuyeCKuX pElETOK.

HabGnronenue u vicciie1oBaHuE U30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

WccnenoBanue mporiecca yCTaHOBICHUS TETUIOBOTO PaBHOBECHUS MPH TEILIOOOMEHE
MEXKAY rOpsiYer U XOJIOAHOM BOJIOU.

N3yueHune n3oTepMuuecKoro npouecca (peKOMEHI0BaHO UCII0JIb30BaHUE IIU(POBOU
naboparopun).

N3yuyeHnne n30xopHOTo mpoiecca.

N3ydenne nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckass (TJ[) cucrema. 3amaHue BHEIIHUX  YCIOBHM IS
TEPMOJAVMHAMUYECKON cHUCTEeMbl. BHemHne u BHyTpeHHuE mapamerpsl. [lapamerpsl
TEPMOJAVUHAMUYECKON CHUCTEMBI KaK CpEJIHUE 3HAYCHUS BEJIMYWH, OINKCBHIBAIOLIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOJNHAMHUKHU. Camonpon3BoiabHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TETJIOBOMY PAaBHOBECHIO.

Mogenp uaeabHOTO Tra3a B TEPMOJAMHAMHUKE — CUCTEMA YPABHECHUM: ypaBHEHHUE
MenpneneeBa—KianelipoHa #  BBIp@XXEHUE 11 BHYTPEHHEW DJHEPIUM. Y CIOBUSA
MPUMEHUMOCTH 3TOW MOJEJIM: HU3Kasg KOHILICHTpAlUs YacCTHI], BBICOKHME TEMIIEpaTypHI.
Bripaxxenue 1t BHyTpeHHEN SHEPTUU OJJHOATOMHOI'O UAEAJIbHOIO rasa.

KBazucratnueckre u HECTATUYECKUE MTPOLIECCHI.

OneMeHTapHasi pabora B TepMoauHaMuKe. Bprumcienwe paboThl 1Mo rpaduky
npoiecca Ha pV-auarpamme.

Termnonepenaya kak crnoco0 U3MEHEHUsI BHYTPEHHEN YHEPTrUU TEPMOIMHAMUYECKON
cucTeMbl 0e3 coBepieHus: padboThl. KOHBEKIIMS, TEMIONPOBOIHOCTD, U3IyUEHHUE.

KonnuecTBo Teriorel. TerumoéMkocTh Tena. Y AeabHas U MOJISIPHAS TEIIOEMKOCTH
BellecTBa. YpaBHeHHe Maliepa. YaenbHas TemiaoTa CropaHus TomimBa. Pacyér
KOJIMYECTBA TETUIOTHI IpH Terutonepeaade. [lorstue o6 agmabatHoM mporecce.



IlepBbIii 3aKOH TEpMOAMHAMUKH. BHyTpeHHsA sHeprusa. KonumdecTBO TEIUIOTHI U
paboTa KaK Mepbl I3MEHEHUSI BHYTPEHHEH SHEPTHH TEPMOIMHAMUICCKON CHCTEMBI.

BTopoil 3akOH TepMOJMHAMHKH IS PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOAMHAMHYECKONM CHUCTEMBbI MPOXOIUT E€IUHCTBEHHAS
aanabara. AGCOJIIOTHAs TeMIeparypa.

BTopo#i 3akOH TEpMOJMHAMHUKM JJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaTh TEIJIOTY OT Oojiee XOJOJHOro Tejla K Oosiee Harperomy 0e€3 KOMIICHCAIUU
(Knaysuyc). Heo6paTUMOCTh IPUPOIHBIX TPOIIECCOB.

[Tpununb! gecTBus TerioBbiX MamuH. KIT/I.

MaxkcumanbHoe 3Hadenue KITJI. Iukn Kapho.

DKOJIOTUYECKUE AaCIeKThl MCIIOJIb30BAHUSI TEIUIOBBIX JABUrareieu. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre yCTpOWCTBA W TEXHOJOTMYECKHE TMPOILECCH:  XOJOAWIbHUK,
KOHJTUITMOHEDP, TU3EJIbHBIA U KapOIOpaTOPHBIN ABUTATEINHU, TApOBasi TypOUHA, MOTyUYeHUE
CBEPXHHU3KUX TEMIEpaTyp, YTHWIM3ALMS «TEIUVIOBBIX» OTXOJ0B C MCIOJIb30BAHUEM
TEIJIOBOT'0 HACOCa, yTHIIM3alKs OMOOPTaHUYECKOT0 TOILJIMBA JIsl BRIPAOOTKH «TEILIIOBOMY
Y 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenue Temmneparypsl npu aanadaTuieckoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHEeHUE YAETBHBIX TETUIOEMKOCTEMN BEILIECTB.

CriocoObl U3MEHEHHS] BHYTPEHHEW SHEPTHUH.

HccnenoBanne aguabaTHOTO IIpoIiecca.

KomribrorepHbie MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenne yaenpbHON TEMIIOEMKOCTH.

HccnenoBanue mponecca OCTIBaHUS BEIIECTBA.

HccnenoBanne aguadaTHOTO IIpoIiecca.

N3ydeHne B3aMMOCBSA3M DHEPrUM  MEKMOJIEKYJSIPHOTO  B3aUMOJEHCTBUS U
TeMIepaTyphbl KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHAeHcarus. VcmapeHue W KumneHue. YenbHas TeryioTa
apooOpa3oBaHUsI.

Haceliiennsle 1 HeHachlllieHHbIe napbl. KauecTBeHHas 3aBUCUMOCTD TUIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO Iapa OT TEeMIIepaTyphbl, MX HE3aBUCUMOCTh OT O00BEMaA
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JABJICHUS B dKUJKOCTH.

BraxxaocTh Bo3yxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAYKHOCTD.



Teépmoe teno. Kpucrammmueckue u amopdubie Tenma. AHU30TPOMUS CBOWCTB
KpuctajuioB. IlmaBieHne W KpucrtajumM3anms. YJAenbHas TEIUIOTa  IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu TBEp0TO Tena. Pactsbkenue u cxxkarue. Capur. Moayns FOnra. [Ipenen
ynpyrux aehopmariuii.

TeroBoe pacmmpeHne >KUAKOCTEH W TBEPABIX Tel, O0ObEMHOE M JIMHEWHOE
pacuiMpeHve. AHTapMOHM3M TEIUIOBBIX KOJIEOAHWM YacTHI[ BEIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHHs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0IaX.

VYpaBHeHue TermioBoro danaHca.

[ToBepxHoctHOoe  HarspkeHue. Kod(p@UIIMEHT MOBEPXHOCTHOIO  HATSKEHUS.
Kamumnapusie aBneHus. JlaBiaeHWe MO MCKPUBIEHHOM MNOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlarmaca.

TexHuueckre yYCTPOMCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: KUJKUE KPUCTAILIbI,
COBPEMEHHBIE MaTEPHUAIIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue. Kunenne npyu noHM>KEHHOM JIaBJICHUMU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMU.

CmaunBaHue.

Kanunnsipasie siBeHus.

Moenn HEHbIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTALNINYECKOTO BEILIECTBA.

Bunbr gedopmarimii.

Habmronerne maasix aedopMarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yyeHne 3aKkOHOMEPHOCTEN MCTIAPEHUSI JKUIKOCTEN.

N3mepenue yaenbHON TENI0ThI IUIABICHUS JIbAA.

N3ydenune CBOMCTB HACBILIEHHBIX [1apOB.

N3mepenne abCoMOTHON BIaXKHOCTH BO3/yXa 1 OIIEHKA MaCChI TapOB B TOMEIICHUH.

N3mepenue koddduiieHTa MOBEpXHOCTHOTO HATSHKCHUSI.

N3amepenune monyns FOwra.

UccnenoBanne 3aBucuMocty AedopMarii pe3sHHOBOTO 00pasiia OT MPUII0KEHHOH K
HEMY CHJIBI.

Pa3znen 4. JaekTpoanHamMuKa.

Tema 1. dnekmpuueckoe none.



OnexkTpu3anuss Tel W €€ MpOosBIEHUSA. OJIeKTpUueckuil 3apsa. JlBa Buna
JNEKTPUYECKUX  3apsAaoB.  IIpoBONHMKHM,  JOUAINEKTPUKM M HOJYIPOBOJHUKH.
DneMeHTapHbIN 3NEKTPUUECKUH 3aps]l. 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsija.

B3anmogeiicteue 3apsanoB. Toueunsie 3apsaasl. 3akoH KyoHa.

Onextpuyeckoe nosie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxénnocts anektpudeckoro noiid. [IpoOnsiid 3apsa. JInaun HanpspkKEHHOCTH
ANEKTpUYECKOro nojsi. OAHOPOIHOE IIEKTPUUYECKOE MOJIE.

[ToTeHIHAIBHOCTh ~ AJEKTPOCTATUYECKOTO TOJIA. Pa3HOCTh MNOTEHIMAIOB H
HarpsbkeHue. [loTeHunanbHas sHeprus 3apsaa B JIeKTpocTaTuueckoM noiie. [lorennuman
ANEKTPOCTATUYECKOr0 NoJisA. CBsA3b HAPSKEHHOCTH TOJISI U PA3HOCTH MOTEHINAJIOB JIJIS
ANEKTPOCTATUYECKOTO MOJIS (KaK OHOPOJIHOTO, TAK U HEOJHOPOJIHOTO).

[IprHIMI Cynepno3unn dIEKTPUUECKUX TTOJIEH.

ITosie Toueunoro 3apsana. [lone paBHOMepHO 3apsikeHHOM chepsl. [lone paBHOMEpHO
3apsKEHHOT o 1o 00bEMY 11apa. [1osie paBHOMEPHO 3apsKEHHON OECKOHEUHOM TIIOCKOCTH.
KapTtunse! muHAN HAaNPSHKEHHOCTU ATUX MOJIEW U SKBUNOTEHIIMAIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM I0JIE. Y CJIOBHE PABHOBECHUS 3apsI0B.

JIMDAEKTPUKU B DIJIEKTPOCTATUYECKOM TMOJe. JludnekTpuyeckas MPOHUIIAEMOCTb
BEILIECTBA.

KongeHcatop. OJIEKTPOEMKOCTh  KOHJIEHCATOPA. JIEKTPOEMKOCTHh  IUIOCKOIO
KOHJIEHCATOPA.

[TapannensHOoe coeauHEeHHWE KOHAEHCATOPOB. llocinenoBaTenbHOE COEOUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM I10JIE.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTHYECKHME TMPOLECCHI:  DJIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTPOCTAaTHUYECKash  3allluTa,  3a3eMJICHHE  DJIEKTPOIpPUOOpPOB,
KOH/JIeHCaTOphl, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapUKOB.

DIIEKTPUYECKOE TTOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reneparopa (Baun ae I'paada).

IIpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIOLIAAM IUIACTHH,
PACCTOSHMS MEXIYy HUMU U JUAIEKTPUUYECKOU POHNULIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OIS 3apsHKEHHOTO0 KOHJIEHCATopa.

3apsiiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PE3UCTOP.



Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

OueHka cuil B3aUMOJICHCTBUS 3apsHKEHHBIX TElL.

HaGnronenue mnpeBpaiieHuss SHEPTUM 3apsHKEHHOTO KOHACHCAaTOpa B DHEPTHUIO
U3IIyYEHUS] CBETOINO/IA.

N3ydenune npoTekaHus TOKa B LIETH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenrie pa3HOCTH TMOTEHUIUAIOB (HANPSHKEHUS) MPHU MOCIEI0BATEIBHOM
COEMHEHNH KOH/IEHCATOPOB.

Hccnenosanne pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuia toka. [1IocTOSIHHBIN TOK.

VYcioBusi CynieCTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. VMICTOYHMKM TOKa.
Hanpsoxenue U u DJ1C &.

3akoH Oma [1J1s1 y4acTKa Lemu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. 3aBHUCHUMOCTh CONPOTHBJIEHUS OJHOPOIHOIO
MPOBOJIHUKA OT €0 JIJIMHBI U TJIOMIAAY TONEPEYHOr0 CEYEHHUS. Y AETBbHOE COITPOTUBIICHUE
BEILIECTBA.

ITocnenoBarenbHOE, MapauIeIbHOE, CMENIAHHOE COEIMHEHNE IPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux nenei. [Tpasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCTB JIEKTPUYECKOTO TOKA. TermoBas MOLIHOCTb, BbIAEIIEMAst HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIIEHWE HCTOYHMKA TOKAa. 3akOH OMa Mg MOJIHOMN
(3aMKHYTOI) 2JIEKTPUYECKOM 11eru. MOITHOCTh HCTOYHUKA TOKa. KOopoTkoe 3amMbIKaHUE.

Konznencarop B 1ienu noCTOSSHHOTO TOKA.

TexHuueckne yCTpOMCTBA U TEXHOJOTUYECKUE ITPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTarT, CYETUUK IIEKTPUIECKON IHEPTHH.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HaIMPSKEHUS.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKa OT HAMNPSHKEHUS NI PE3UCTOPA, JIAMITBI
HAKaJIMBAaHUS U CBETOAMOMA.

3aBUCUMOCTH COMPOTUBJICHUS IIUJIMHIPUYECKUX TPOBOAHUKOB OT JIJIMHBI, TJIOIIAIN
MONEPEYHOr0 CEUCHUSI U MaTepurala.

Uccnenoanne 3aBUCUMOCTH CHUJIbI TOKa OT CONPOTHUBICHUSI TMPU IMOCTOSHHOM
HaIpsHKEHUH.

[Ipsamoe uzmepenne I/IC. KopoTkoe 3amMbIKaHME TaJIbBAHUYECKOTO DJIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIJICHUS.

Crioco6bl coenmuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanue pasHOCTH MOTEHUHUAIOB MEXKy MOJFOCAMU UCTOYHHUKA TOKA OT CHJIbI
TOKA B LICTIN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.



HccnenoBanne CMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOoro COnpOTUBIIEHUS TPOBOJHUKOB.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUJIS JIaMITbl HAKAJIMBAHUS.

VYBenuueHue npezenna u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHSI HCTOYHUKA TOKA.

Uccnenoanne 3aBucumMoctd DJ[C rajabBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU MpHU
KOPOTKOM 3aMBIKAHUH.

HccenenoBanue pasHOCTH IMOTEHIIMATIOB MEXY TIOJIFOCAMH UCTOYHUKA TOKA OT CHJIBI
TOKA B LICTIH.

HccenenoBanue 3aBUCHMOCTH TIOJIE3HOW MOITHOCTH NCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 pa3nuunsix cpedax.

DJIEKTPUYECKAs] IPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS NPOBOINMOCTD
TBEPABIX METAUIOB. 3aBUCUMOCTb COIPOTHBJICHUS METAUIOB OT TEMIIEPATypHI.
CBepXITpPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKkyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAss U MPUMECHAsT TPOBOJUMOCTD MOIYITPOBOIHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEKTpUYECKUA TOK B JJEKTPOJIUTAX. JIEKTPOJUTHYECKAs JMCCOLUALINS.
Onextposn3. 3akoHbl Dapajes Uil JIEKTPOIIA3a.

DJNeKTpUYeCKH TOK B razax. CamMOCTOSTENBHBI U HECAMOCTOSITEIBHBINA pa3psii.
Paznuunbie THIIBI caMOCTOSITENBLHOTO pa3psaa. Monnus. [Ina3zma.

TexHuyeckue yCTpoMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: ra30pas3psiiHbIC JIAMIIBL,
AJIEKTPOHHO-JIy4eBast TpyOKa, TIOIyINPOBOAHUKOBBIE MPUOOPBI: JAMOA, TPaH3UCTOD,
dboTtoanoa, CBETOAMOJ, TrajdbBaHUKA, paUHUPOBAHME MEIU, BBIJIABKA aJIOMUHUS,
AIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psax U MpOBOAUMOCTS BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HaOmronenue aexTposusa.

N3mepeHnune 3apsaa OTHOBAIEHTHOTO MOHA.

Hccenenoanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

Du3HYeCKUil MPAKTUKYM.



CriocoOpl m3MepeHust (PU3HUECKUX BEJIUYMH C HCIMOJIb30BAHHEM AaHAJIOTOBBIX U
U(GPOBBIX H3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AGCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEIIHOCTH H3MEpeHU pu3ndeckux BenuunH. OLeHka
IpaHul IOIPEIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX H3MEPEHHM, MCCIENOBAaHUM 3aBUCUMOCTEN (PU3NUYECKUX
BEJIMUMH, TMPOBEpPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp U3 paldOT, OMHCAHHBIX B
TEMAaTHYECKHX pa3fenax «YUYEeHHYECKH OSKCIEpUMEHT, JabopaTopHble padoTHI,
IPAKTUKYM).

MexnpeaMeTHbIe CBS3H.

N3yuyenne kypca ¢usuku yriayOnéHHoOro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
YYETOM COJEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMH MaTE€MaTUKH, OMOJIOTHUH,
XUMUH, reorpaduu U TEXHOJIOTHH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MeEMO008 HAYYHO20
no3HanuA: SBICHUE, HAYYHbIN (DaKT, runoresa, pu3ndeckass BEIUUYMHA, 3aKOH, TEOPHUs,
HaOIIOACHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJAENb, HW3MEPEHHE, IOIPEIIHOCTH
MU3MEPEHU, U3MEPUTEbHBIE MPUOOPHI, HUPPOBas 1abOpaTOpHsL.

Mamemamuka: pemieHue CUCTEMbl ypaBHeHUM. JIuHelHas (yHkuus, napadoia,
runep6oia, ux rpaguku U cBoiictBa. TpuroHomerpuueckue (QPyHKIHUU: CUHYC, KOCHUHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO. BeKkTopsl M HX
MPOEKIMU HA OCU KOOPJAUHAT, CI0KEHNUE BEKTOPOB.

buonocusa: mexanumyeckoe ABMKEHUE B KUBOW mnpupone, Auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHu3MOB, TEIUIOBOE 3arps3HEHHE OKpYKAIoIIeH Ccpenbl,
yTUIIN3aLKs OMOOPTraHUYECKOTO TOIIMBA JIIsl BRIPAOOTKH TETJIOBOM» U 3JIEKTPOIHEPTHH,
ITOBEPXHOCTHOE HATSHKEHUE U KAIIWJIISIPHBIE SIBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBICHUS
B JKMBOW MPUPOJIE.

Xumua: UCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHUE ATOMOB MU MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, IOJIy4YeHUE HAaHOMAaTEPUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX
T€J, XUIAKOCTEH M Ta30B, JKUJIKHE KPUCTAJUIbl, 3JEKTPUUYECKHE CBOMCTBA METAJLIOB,
ANEKTPOTUTHUYECKAS JUCCOLMAIINS, TaJIbBAHUKA, DJIEKTPOHHAS MUKPOCKOITHS.

TI'eocpagpua: BnaxxnocTh BO3ayxa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHMEM MEXaHU3MOB, YUET
CyXOr0 M >KMJIKOTO TPEHUS B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMH (KPOHILUTEWH,
peméTyarbie KOHCTPYKIHUH), UCIIOJb30BAHUE 3aKOHOB COXPAHEHUSI MEXAHUKH B TEXHUKE
(rupockomn, BOJOMET U ApPYTHE), ABUTATENb BHYTPEHHETO CrOpaHMs, MapoBas TypOuHa,
OBITOBOM  XOJIOAWJIBHUK, KOHJIMLIHUOHEP, TEXHOJOTUU TIONYyYEHHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJOTUH, IJIEKTPOCTATUYECKAS
3alUTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, Tra30pa3psiiHbIE JIAMIIbI, TOIYNPOBOJHUKOBEIE
npuOOpbI, raIbBaHUKA.



11 KITACC

Paznen 4. JiekTpoauHaAMUKA.

Tema 4. Macnummnoe noe.

B3auMogencTBHE NOCTOSHHBIX MAarHWTOB W MPOBOJHUKOB C TOKOM. MarHuTHOE
rose. Bekrop MarHuTHOM HHAYKIUK. [[pyHIMI Cynepno3unuy MarHuTHBIX nTosien. JInaum
MAarHUTHOW WHIYKIIUH.

MaruuTHoe mMoje MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHMKA, KATYIIKA U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amriepa, e€ HarpaBJIEHUE U MOLYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJIb. JIBM)KEHHE 3apsiKEHHOM 4YacTHUIbI B
OJIHOPOJTHOM MarHuTHOM ToJie. PaGota cumnel JlopeHia.

MaruuTtHoe nosue B BeuectBe. PeppoMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHu4yeckure yCTpoMCTBA U TEXHOJIOTUYECKHUE MMPOLECCHI: IPUMEHEHNE TTOCTOSIHHBIX
MarHuTOB,  JJIEKTPOMAarHUTOB,  TECTEP-MYJIbTUMETpP, DJIEKTpoABUTaTellb  SKoOw,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTULI.

Jemoncmpayuu.

KapTtuHa nuHUA WHAYKIIMM MarHUTHOTO TOJISI TIOJIOCOBOTO W IMOJKOBOOOPA3HOIO
MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMii MarHUTHOW WHAYKUIMUU TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO POBOJHUKA, KATYIIKHA C TOKOM.

B3aumogerictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

HabGnronenue nBrm>xeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUn NEUCTBUS SIECKTPOUIMEPUTEIHHOTO MPUOOpPAa MarHUTORICKTPUUECKOU
CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanre MarHUuTHOTO OIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

UccnenoBanue nercTBrs HOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenue cuiibl AMmriepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

Onpenenenne MAarHUTHOW MHAYKIMM Ha OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYU.

SIBiIeHME BIEKTPOMArHUTHOM WHAYKIUU. [IOTOK BEKTOpa MAarHUTHOM WHIYKLHUH.
OJAC wHaykuuu. 3akoH 3JEKTpOMarHUTHOM uHAykuuu @apanes. Buxpesoe
anekTpudeckoe mnoie. Toku Pyko.

OJ1C uHAYyKIMH B TPOBOJIHUKE, ABWKYILIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.



NunyktuBHOCTh. Karynika MHAYKTUBHOCTH B II€NU MOCTOSIHHOTO TOKa. SIBiieHHE
caMouHaykiuu. J/C caMOUHyKIIHUH.

DHeprusi MarHUTHOTO TOJISI KATYILIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTHYECKUE MPOLECCHl: MHIYKIIMOHHAS II€Yb,
COJICHOM/I, 3aIlIUTa OT 3JEKTPU3ALMU TEJl IPU ABMKECHUHN B MArHUTHOM I10JI€ 3€MJIH.

Jlemoncmpayuu.

HabGnronenue siBeHus 2J1€KTPOMarHuTHOW MHTYKIIMH.

Uccnenosanne 3aBucumoctd I{C HHAYKIUN OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
MOTOKA.

IIpaBuino Jlenna.

[Tanennie MmarHuTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOUHAYKIUU.

Uccnenosanne 3aBucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHUS CHUJIBI
TOKa B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUHU.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJIA.

UccnenoBanue sSBJICHUS] CAMOMHIYKIIHAH.

COopka MoJienu IEKTPOMAarHuTHOTO FreHepaTopa.

Paszpnes S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

apmonnyeckue kosnebanus. KunemMaTtudyeckoe © JUHAMUYECKOE OIHMCAHHE.
DHepreTuuecKkoe OIucaHue (3aKOH COXpaHEHUs MEXaHU4eCcKoW »Hepruu). BeiBon
JMHAMHYECKOTO OINHUCAHUS TapMOHUYECKUX KOJIeOaHUW W3 HX DHEPreTUYECKOro U
KMHEMAaTHUYECKOTO OMTUCAHMS.

Awmruutyna u ¢aza koiedbanuii. CBsi3b aMILTUTY 1Bl KOJIEOAHUN UCXOTHOM BETUIMHBI
C aMIUIUTYJaMu KojeOaHuil €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuonq u wyactota kosieOanmii. Ilepuon Manbix CBOOOJIHBIX KOJIeOAHMIA
MaTeMaTH4ecKoro MasTHHUKa. [lepros cBOOOIHBIX KOJIeOaHu MPY>KMHHOTO MasiTHUKA.

[lonsTe o 3aryxaroux KojeOaHusix. BuiHyxIeHHble KoneOanus. Pe3zonanc.
Pesonancnas kpuasi. BiusHue 3atyxanus Ha BU pe30HAHCHOM KPUBOH. ABTOKOJICOaHMS.

TexHu4Yeckre yCTpoiCcTBa U TEXHOJOTMYECKUE MPOIECChI: METPOHOM, YacChl, KAyeJH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIHLHOTO IBYKCHHSL.

Habnronenne He3aBUCMMOCTH TEpHOJIa MallbIX KojeOaHWid Tpy3a Ha HHUTH OT
aMILUTATYABL.



HccnenoBanne 3arTyxammux KojaeOaHWW M 3aBUCHUMOCTH TEpHOAa CBOOOIHBIX
KOJIEOaHHI OT COMPOTUBIIEHUS.

HccnenoBanue koneOaHuil rpy3a Ha MAaCCUBHOM MPY’KUHE C 1eNIbI0 (POPMUPOBAHUS
npe/iCTaBlIeHU 00 UeaTbHOM MOJIENH NMPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPU KOJCOaHUSIX Ipy3a Ha MPY>KUHE.

HccnenoBanme BBIHYKIEHHBIX KOJICOAHHI.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue nepruoaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

N3yuenune 3aK0OHOB IBUKEHUS TeJla B X0/Ie KoeOaHuil Ha yIpyrom mojBece.

N3yueHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTHH B IPY>KUHHOM MAsITHUKE.

UccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOIMIUX KOJIEOaHUIA.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnekmpomazcnumnuple Ko1ebanus.

Konebarenbubiii KOHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIEC KOJICOaHUs B UICATHHOM
KoJjebareibHOM KOHType. @opMmyna Tomcona. CBs3b aMIUIUTYABI 3apsa KOHAEHCATOPA C
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpAaHEHHUS SHEPTUH B UJI€ATbHOM K0JIE0ATEIbHOM KOHTYPE.

3aryxaromue 3JIeKTPOMarHuTHbIE KoJjieOaHUsl. BBIHYKI€HHbIE 3JIEKTPOMAarHUTHbBIE
KOJIeOaHusl.

ITepemenHbI TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIITUTYAHOE U JIEHCTBYIOIIEE
3HaYeHHUE CUJIbl TOKA M HANPSDKEHUS MPU pa3IudHON (popme 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconmanbHBIA TEPEMEHHBIA TOK. Pe3ncrop, KOHAEHCATOp MW  KaTylIKa
MHYKTUBHOCTH B LIEMTM CUHYCOUAAIBHOTO MEPEMEHHOI0 ToKa. Pe3oHanc TokoB. Pe3oHaHc
HANPSKESHUM.

Uneansubiii  Tpanchopmatop. IlpousBoacTBo, mepegaya ©  moTpedsieHHe
AJIEKTPUYECKOUN IHEPIUU.

DKOJIOTUUECKHE PpUCKUM TMpU  MPOU3BOACTBE  AyeKTposHepruu. KymnbpTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHUuecKkne yCTPOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: AIEKTPUYECKUN 3BOHOK,
reHEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPOIIepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCHUMOCTh YacTOTBHl CBOOOJHBIX KOJICOAHMH OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpaA.

OcmorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOMIKUX IEKTPOMArHUTHBIX KOJIEOAHUI.



Mojiesnb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BriHyXIeHHBIE CUHYCOUIaJIbHBIEC KOJICOaHUSI.

PesncTop, karyiika MHIYKTUBHOCTH U KOHAEHCATOP B LEMH NEPEMEHHOTO TOKA.

Pe3onanc mnpu  mocnegoBaTENbHOM — COCOMHEHMM — PE3UCTOpa,  KaTyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpolCTBO M IPUHITUI ICUCTBUS TpaHchopMmaTopa.

Mojiesnb JIMHUY 3IIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanne TMEepeMEHHOr0 TOKa 4Yepe3 IOCIEN0BATEIbHO COCIUHEHHBIC
KOHJEHCATOp, KaTylIKy U PE3UCTOP.

HabGnronenue 351eKTpOMarHiTHOTO pe30HaHCa.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaHUMHbLE G0JIHbI.

MexaHnnuyeckre BOJIHBI, YCIIOBUS UX pacnpocTtpaneHus. [lonepeunbie u npoaoiabHbIe
BOJIHBL. [lepron, CKOpOCTh pacpoOCTpaHEHUS U JJIMHA BOJHBI. CBOMCTBA MEXAHUYECKUX
BOJIH: OTpaXeHUe, peioMIIeHUE, HHTephepeHIUs U AU paKIIUs.

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

[IlymoBOE 3arpsi3HEHNE OKPYKAIOILIEH CPEabI.

DJICKTPOMArHUTHBIE BOJIHBI. YCIIOBHSI M3IyYEHHUS] DJIECKTPOMArHUTHBIX BOJIH.
B3auMHast opueHTaims BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoOIICTBA 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIIEHUE, MOJIApU3alus,
uHTephepeHus u nudpaxius.

[ITkana 3neKTpOMArHuTHBIX BOJIH. [I[puMeHEHNE 37IEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBbITY.

[TpuHUMNIBI paIUOCBA3M U TENEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEN CPEIbI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE:  MY3bIKAIbHBIE
MHCTPYMEHTBI, pajaap, paavuoNnpuéMHUK, TeIeBH30p, aHTeHHa, TenedoH, CBY-meus,
yABTPA3BYKOBAsS JUATHOCTUKA B TEXHUKE U MEAUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mronieecst Te10 Kak UICTOYHHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

Habmronenue otpaskeHus U IPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHUU PE30OHAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.



Habmtonenue cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOH M 4YacTOTOM
KOJIeOaHU.

HccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, IPEIOMIICHHE,
noJisspu3anus, 1udpakius, THTepPepeHIus.

Oo6HapyxeHue nHGPaKPaCHOTO U YIbTPahUOIETOBOTO U3ITyUESHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pPacIpOCTpAaHEHUE CBETAa B OAHOPOAHOM cpene. Jlyu cBera.
To4euyHbIN ICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenue n3o0paxxeHuil B INIOCKOM
3epkaine. Cpepuueckue 3epkaia.

[Ipenomiienne cBeTa. 3aKOHBI MPEJIOMIIEHHS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeINb NPeOoMIIeHHs . [I0CTOSHCTBO 4acTOTHI CBETa
Y COOTHOILIEHHUE JUIMH BOJIH IPU MEPEXOAE MOHOXPOMATHUECKOTO CBETA YEPE3 TPAHUILLY
paszeina IByX ONTHYECKHUX CPEN.

Xon mydeit B mpusme. ucniepcust cBera. CroxkHbIi cocTaB 6enoro ceera. L[ser.

IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yroa IOJHOTO BHYTPEHHEIO
OTPAKEHMUS.

Cobuparonire u paccerBaromye JUH3bl. ToHKas JuH3a. POKYCHOE PACcCTOSHHE U
ONTUYECKass CHJIa TOHKOM JMH3bl. 3aBUCUMOCTb (POKYCHOTO PpAaCCTOSHUS TOHKOM
cepuueckoil IMH3bI OT €€ T€OMETPUHN U OTHOCUTEJILHOTO MOKa3aTelsl MPEeTOMIICHUSI.

dopMysa TOHKOU JIMH3BL. Y BEIIMUECHUE, JaBAEMOE JIMH30M.

Xox my4da, IpOLIEeIEro JMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TIIaBHOM ONTHYECKON
ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MNpAMOW B COOUpAIOIIUX U
paccenBarolIMX JUH3aX U UX CUCTEMaX.

OnTrueckue npubopsl. Paspemiatomnias cnocodHOCTh. ['1a3 kak onTryeckasi CUCTEMA.

[Ipenenbl pUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOIIOACHUS MAaKCUMyMOB M MHHHUMYMOB B HMHTEP(EPEHIMOHHOM KapTUHE OT IBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeprl kitaccuuecknx HHTeP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakimonHas pemérka. YCIoOBHE HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB MpH MaJ€HUU MOHOXPOMATUYECKOIO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpoOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: OYKH, JIYIIA, IIEPUCKOIL,
dboToanmapat, MUKPOCKOII, MPOESKIIMOHHBIN amnmapar, MpOCBETICHUE ONTHKH, BOJOKOHHAsS
OTTHKA, AUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.



3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue nmpenoMieHHs CBETA.

Hab6nronenune mogHOTo BHYTPEHHETO OTpakeHus. Mojienb CBETOBO/IA.

Hccnenoanne xo/la CBETOBBIX MYYKOB YEPE3 IUIOCKOMAPAIIIENBbHYIO IUIACTHHY H
IPU3MY.

HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenune uarepdepeHnu cBera.

Habmrogenne 1BETOB TOHKUX TLUIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenue auppakinOHHON pEIETKY.

Habnronenune nudpakiilmiOHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu ceera.

Hab6nronenue nosnsipuzaiuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAMPsHKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3mepenune nokasarens npeoMIICHUS CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BelIecTBa (Ha IpUMepe
KUJTKUX JIAH3).

N3mepenue poKyCcHOTO pacCTOSHUS paCCEUBAOIINX JIMH3.

[Tonydenue n300pakeHusl B CUCTEME U3 IMJIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U OJSIpU3AIUN CBETA.

N3ydenue nosisipuzanuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JTUDJIEKTPUKA.

N3ydenune naTepdepeHIny JIa3epHOTO U3JIyYEHUS Ha IBYX IIEX.

Habmronenue nucnepcun.

Hab6nronenue n uiccnenoBanue AUGPaKIMOHHOTO CIIEKTPA.

N3mepenune I1iMHbI CBETOBOM BOJIHBI.

[Tonydenune criekTpa H3Iy4eHHUsT CBETOAMOJA MPU TOMOIIU JUPPAKIIMOHHOM
PELIETKH.

Paznen 6. OcHOBBI cCIeNUAIbHON TEOPHUH OTHOCUTEJILHOCTH.

['paHnnbl NPUMEHUMOCTH KJIACCUYECKOM MeXxaHuKku. [locTynarel cnennanbHOU
TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoanus Jlopenua. YciioBue
NPUYUHHOCTA. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHHE BpPEMEHH U
COKpAIlEHUE JITTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTULIBI. DHEPTUS MTOKOS.



TexHuyeckre yCTPONCTBA W TEXHOJIOTMYECKHE TMPOLECCHl:  CIyTHUKOBBIC
MPUEMHUKH, YCKOPUTEHU 3apsKEHHBIX YACTHII.

Y4eHn4ecKuii IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

Ornpenenenrue UMITYJIbCa U DHEPTUU PENSATUBUCTCKUX vacTull (1mo doTorpadusim
TPEKOB 3apsS>KEHHBIX YACTHUI] B MArHUTHOM T10JIE).

Pasznen 7. KanToBast pusuka.

Tema 1. KopnycKynapno-60an060ii Oyaausm.

PaBHOBecHOE TemIOBOE M3IydYeHHE (M3TyueHHE a0COIIOTHO YEPHOTO Teja). 3aKOH
cMmenienusa Buna. ['mnoresa [imanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®otoaddext. Ombitel A. I'. CroneroBa. 3akonbl (orodddexra. YpaBHEHUE
OitamreitHa 11 potodrdpdexra. «KpacHas rpanuiiay porosrddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JABJICHHE CBETa Ha aOCOJIOTHO IMOIJIOMIAIONIYIO U
a0COIOTHO OTpaxarolyto noBepxHocts). OnbiTel [1. H. Jlebenena.

BonnoBeie cBoiictBa uwactun. Bomnsl ge bpouns. [nuHa BonHBI ae bpouns u
pa3Mepbl 00JacTH JIOKaIW3aluy ABWXKYIIEWcS dYacTUlbl. KopmyckylspHO-BOJIHOBOM
nyanusM. {udpakiys s1eKTpOHOB Ha KpUCTaJIIaX.

Cneunduka wusmepenuit B Mukpomupe. COOTHOIIEHUS HeOoNpeaeaEHHOCTEN
I'eiizenbepra.

TexHUueckre YCTpPOWCTBA H  TEXHOJOTMYECKHUE TMPOLECCHI:  CIHEKTPOMETD,
(dhoToanemenT, (OTOAATUHK, TYHHETBHBI MUKPOCKOTI, COJTHEUHast 0aTtapesi, CBETOAUO/I.

Hemoncmpauuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Uccnenosanue 3aBUCUMOCTH CONTPOTUBJICHUS MTOTYTIPOBOTHUKOB OT OCBEIIEHHOCTH.

CBeToaunon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

UccnenoBanue gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. Duzuka amoma.

OnbeITel MO  HCCIEAOBAaHUIO CTpoeHHs artoma. llnaHerapHas wmonelnb aroma
Pesepdopna.

IToctynatet bopa. M3nydenue u moriyonieHue (POTOHOB MpU MEpexoae aToma C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOM.

Bunbl cnextpoB. CliekTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.



TexHuueckre yCTpOMCTBA W TEXHOJIOTHUYECKHE MPOLECCHI: CIEKTPaJbHbIA aHAINA3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu.

Mogpens onbita Pezepdopra.

Hab6nronenue muHeyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenre JUIMHBI BOJIHBI J1a3€PHOTO U3TyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Habmronenue nuHeHyaToro criekTpa.

Hccnenoanne crekTpa pa3pekEeHHOrO0 AaTOMapHOrO BOJAOPOJAa U HM3MEpPEHHUE
nocrosinnon Punbepra.

Tema 3. Qu3uka amomnozo A0pa u IN1EMEHMAPHBIX YACMUY,.

Hyxnonnas monens snapa [eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe 4uciio
sapa. MU30Torsbl.

PannoaktuBHOCTh. Anb(a-pacnajg. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacmnal.
'amMmma-usnydenue.

3aKOH paguoOaKTUBHOIO pacnazna. PamnoaktuBHble n30TONBI B Npupoae. CBouCcTBa
WOHM3UPYIOLIEr0 U3JIydyeHUs. BiusHME paavoOakTUBHOCTA Ha JKUBBIE OPraHU3MBL.
EctectBennsblit hoH uznyuenus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegext macchl sapa.

SAnepubie peakuuu. [lenenwe u cuHTe3 sAnep. Aaepueie peaktophl. [IpoOiemsl
YIIPaBIIEMOr0 TEPMOSIAEPHOTO CUHTE3a. DKOJOTHYECKUE ACIEKThl Pa3BUTHS SIACPHOU
DHEPIrEeTUKH.

MeTtoabl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

OyHIaMEHTAIBHBIE  B3aUMOJICUCTBUS.  bapuoHbl, ME30HBI W  JICOTOHHI.
IIpencraBnenne o CtanmaptHon Moaenu. KBapk-TiirooHHas MOAEb aJPOHOB.

®usuka 3a npeaenamu CrangaptHor Moaenu. TEMHas MaTepust U TEMHAsI SHEPTHUS.

EnnncTBO pmznueckoi KapTUHBI MUPA.

TeXHUYEeCKHE YCTPOMCTBA M TEXHOJIOTUYECKUE TPOLIECCHI: TO3UMETP, Kamepa
BuiibcoHa, sinepHbI peakTop, TEpMOSIEPHBIA pEeakTop, aroMHas OomOa, MarHUTHO-
pe3oHaHCcHas ToMmorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

UccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

HccnepoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM J03UMETPA.

N3yuenue normoiieHus 0eTa-4acTUll aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHA acTPOHOMHH. [IpukiIagHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE

actpoHomuu. [I[puMeHUMOCTh 3aKOHOB (PU3UKH JUIsI OOBSICHEHUS MPUPOIBI KOCMUYECKHIX
00BEKTOB.



Metobl aCTPOHOMHYECKUX HcclieIoBaHuil. COBpeMEHHBIE ONTUYECKHUE TEIECKOIIHI,
PaIMOTENECKOIIbI, BHEATMOC(EpHAS aCTPOHOMUS.

Bup 38€3nH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBHKCHUE.

ComnHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHIIa U 3BE3].

3BE3/1bI, UX OCHOBHBIC XApPAaKTEPUCTUKHU. JlMarpamma «CHEKTpalbHBIM Kllacc —
CBETHUMOCTBY». 3BE3MIbI TJIABHOM IMOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3] IJIaBHOW IOCJIEIOBATENBHOCTH. BHYTpEeHHEE CTpOEHHE 3BE3.
CoBpeMeHHBIE NPEICTABICHUS O MPOUCXO0XKACHUU U 3BoJonMU ConHIa U 3BE3. JTarlbl
JKU3HHU 3BE3.

Muteunsiii [TyTe — Hama 'anaktuka. [lonoxenne u aeuxenue ConHua B ['amakTuke.
Turnbl ranakTuk. PaguoranakTuky U kBa3apbl. YEpHBIE ABIPHI B siApax TAUIAKTHK.

Bcenennas. Paciimpenue Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe usnyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnnie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaGnronenust 3BE€3aHOrO HebOa HEBOOPYKEHHBIM TJ1a30M C  HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN MJIs1 ONpEeNeNICHUsI TMOJIOXKEHUsI HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/Iusi CEBEpHOro MOMYIIAPUS U APKUE 3BE3/BI.

Habnronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.

DuU3HYeCKUuil NPAKTUKYM.

Crioco6bl m3MepeHus: (U3HUYECKUX BEIUYMH C HMCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX HU3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTENIBHBIE TOTPEIIHOCTH U3MepeHU hu3ndeckux BeauduH. OleHka
IPaHUL OTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUMN, UCCIIEIOBAHUM 3aBUCUMOCTEH (PU3MUYECKHX
BEIIMYMH, TPOBEPKAa TNPEHJIOKEHHBIX THUIOTe3 (BBIOOP H3 paldOT, OMUCAHHBIX B
TeMaTUYECKUX pazjieliax «YYEHUYECKUH HKCIEPUMEHT, JabopaTopHbie paloThI,
MPAKTUKYM» ).

Oo0o0marouee MOBTOPEHUeE.

OO6oOmieHne W cucTeMaTu3alusi COJACpKaHUs pas3lelioB Kypca «MexaHuKay,
«Monekynsiprast ¢u3MKa W TEPMOJIUHAMHKAY, «DIEKTpoanHamuka», «Komnebanus u
BOJIHBI», «OCHOBBI CIEIMAIBHOM TEOPUU OTHOCUTEILHOCTHY», «KBaHTOBas ¢uszukay,
«NEMEHTBI aCTPOHOMUU U aCTPODUBUKI.

Ponp pu3uku 1 acTpOHOMHUN B SKOHOMHUYECKOM, TEXHOJIOTHYSCKOM, COIIMAIIBHOM H
TUYECKOHN cepax AeATETHPHOCTH YEIOBEKA, POib W MECTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOW HAYYHOU KapTMHE MHpPA, 3HAYEHUE OIMCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
O0OBSICHUTEIILHON M MPOTHOCTUYECKON (DYHKIUN (PU3NUECKOU TEOPHUH, POJIb (PU3HIECKOMN



Teopur B (HOPMUPOBAHWM TMPEACTaBICHUN O (U3NYECKOW KAapTUHE MHUpa, MECTO
(U3UYECKOW KapTUHBI MHpa B OOMIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBS3H.

N3yuenue kypca ¢usuku yriayoaéHHOTO ypoBHA B 11 Kiacce ocCyllecTBIsieTCs ¢
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBA3€H C KypcaMH MaTEMaTHKU, OMOJIOTUH,
XUMUHU, Teorpaduu U TEXHOJIOTUH.

Meosiwcnpeomemnvle noHAmMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20
nO3HAaHuA: SIBICHUE, HAy4YHbIA (PakT, runores3a, Gpundyeckas BEIUMUYMHA, 3aKOH, TEOPHS,
HAOJIIOICHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, HW3MEpPEHUEe, MOTPEIIHOCTU
M3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas 1ad0paTOPus.

Mamemamuxka: peniecHue CUCTEMbI ypaBHeHUU. TpuroHomerpudeckue (yHKIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOMKIECTBO.
BekTtoppl M MX MOpPOEKUMHU HA OCH KOOPJIMHAT, CIIOXKEHHWE BEKTOPOB. [Ipom3BonHbIE
aneMeHTapHbIX QyHKuMM. [Ipu3Haku momo0us TPEYroabHUKOB, OMPENEICHUE TLIOIIaaN
IJIOCKUX QUTYyp B 00bEMa Tell.

Buonozua: >nextpudeckue SBICHUS B )KUBOU IPUPO/IE, KOJIEOATEIbHBIC JBUKCHUS B
XKUBOW TPUPOJE, OKOJIOTMYECKHE PHUCKH IPU IPOU3BOACTBE DIIEKTPOIHEPTHUU,
ANEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH Cpellbl, yIbTPa3BYKOBass AUArHOCTHKA B
MEJIUIIMHE, ONITUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX TEl,
MEXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON pemETKU, CIEKTPAIbHBIN aHAIN3.

T'eozpagpua: marHuTHBIC TIONIOCA 3€MJIM, 3aJIe)KHM MAarHUTHBIX pyH, (HOTOChEMKA
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn:  TPUMEHEHUE  TOCTOSIHHBIX ~ MAarHUTOB,  DJICKTPOMAarHuTOB,
ANeKTpoABUTraTeNb SIkoOU, reHepaTop MEPEMEHHOr0 TOKA, WHIYKIMOHHAS TMe€4Yb, JTUHUU
ANeKTponepeaay, 3JIEKTPOJBUIaTeNb, paaap, PaaIuONPUEMHUK, TEJIEBHU30p, AHTEHHA,
tenedon, CBU-nieus, yapTpa3ByKkoBas TUarHOCTHKA B TEXHUKE, MPOEKIIMOHHBIN amnmapar,
BOJIOKOHHAsI ONITHKA, COJITHEUHAs 0aTapes, CyTHUKOBbIEC PUEMHUKHY, sJIEpHAst YHEPTeTHKA
1 DKOJIOTMYECKHE aCTIEKTHI €€ pa3BUTHSI.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMSBI 110 ®U3WKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS YyueOHOro mnpeamera «DU3HMKa» TOJIKHBI
OoTpaxxaTb  T'OTOBHOCTh W  CIIOCOOHOCTh  OOydYarommxcsi  pyKOBOJCTBOBATHCA
chOpMUPOBAHHOM  BHYTPEHHEH TMO3MIMEN  JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHEHTAIN/, TTO3UTUBHBIX BHYTPECHHUX yOEKIEHUH, COOTBETCTBYIOMUX TPATUITHOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIEeCTBa, pacIIMpeHUe >KU3HCHHOTO ONbITa M  OIBITA
JESTEIPHOCTH B TIPOIIECCe pealn3allid OCHOBHBIX HAMpPaBICHUH BOCIUTATEIHLHOU
JeSITeILHOCTH, B TOM YHCIIC B YACTH:

rpaKAaHCKOT0 BOCIIUTAHMS:

e Cc(hopMHUPOBAHHOCTH TPAKIAHCKOW TO3WIIMN OOYYAIOIIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTRA;

e TMPUHATHE  TPATUIMOHHBIX  OOIIEUETIOBEYECKUX  T'YMAHUCTHYECKHX |
JIEMOKPATUYECKUX IIECHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JEATECILHOCTh B HWHTEpPECax TPakIaHCKOTO
o0IecTBa, y4acTBOBaTh B CAMOYITPaBICHUHN B 00pa30BaTEILHON OpraHU3alliu;

e yYMEHHE B3aUMOJICHCTBOBATH C COIIMAIIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C MX
GYyHKIUSIMHY 1 Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM ACSATEIHHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHMSI:

e CchOpPMUPOBAHHOCTb POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, MATPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKK U TEXHUKE.

JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHMUS,

e CIIOCOOHOCTH OIICHMBATh CHUTYyallMi0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

e OCO3HAHHWE JUYHOTO BKJIA/Ia B IIOCTPOCHUE YCTOMYMBOTO Oy AYIIETO.

ICTETHYECKOTO BOCITUTAHMS:

e DOCTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs SCTETUKY HAYYHOTO TBOPYECTRBA,

MPUCYIIEro (PU3NYECKOi HayKe.
TPYJA0BOI0 BOCIIMTAHUS:

e HHTEPEC K pa3IMUHBIM chepam mpoeCcCHOHATBHON IeITeIbHOCTH, B TOM YHUCIIC
CBSA3aHHBIM C (U3HKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynmytei mpo¢eCcCuu 1 pean30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CamMOOOpa3oBaHUIO B 00JIacTH
(U3KMKK Ha IPOTSKCHUH BCCH KU3HU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, OCO3HAHHUE TJ0OATBLHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJICHUE JIECTBUM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paCIIMPEHUE OMbITA EATENBHOCTH SKOJOTMUYECKON HAIMPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (QUBHKE.

HEHHOCTU HAYIHOI'O MO3HAHUA:

c()OPMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHHUE LEHHOCTH HAYYHOU AESITEIIBHOCTH, TOTOBHOCTD B IPOLIECCE U3YUECHUS
(U3MKK OCYWIECTBIATh MNPOEKTHYIO M HCCIEN0BATENbCKYIO JI€ATEIbHOCTh
WHJUBUTyaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
Ba3oBble Jiornyeckue 1eiicTBHA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATH U aKTYaJIM3UPOBATh MPOOIEMy, pacCCMaTPUBATh
€€ BCECTOPOHHE;

ONpENEATh UENU JESATEIbHOCTH, 3aJaBaTh IMAapamMeTpbl U KPUTEPUM HUX
JTIOCTUKCHMS,

BBISBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTPUBACMBIX (PU3HYECKUX
SIBJICHUSIX;

pa3pabarbiBaTh IUIAH pEUIEHUS MNPOOJIEMbl C YYE€TOM aHajlv3a HMEOIINXCS
MAaTEpUaAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIHBTATOB
LIEJISIM, OLIEHUBATh PUCKH TMTOCIICICTBUH €SI TEIbHOCTH;

KOOPJIMHUPOBATH M BBHITIOJHATH PabOTy B YCIOBUSX PEabHOTO, BUPTYAIHHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciieqoBareLCKHe 1eCTBUSA:

BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBHIMU TOHATHSAMUA M METOJaMH
(puznyecKoil HayKu;
BJIAJICTh HABBIKAMH y4eOHO-HMCCIICIOBATEIBCKON M MPOCKTHON JIEATEIILHOCTH B
obsacT (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TTOHCKY
METOJIOB pPEHICHUs 3a/a4 (PU3NIECKOTO COJIEPIKAHHMSI, IPUMEHEHUIO Pa3IHYHBIX
METOIOB TIO3HAHUS;



BJIAJICTh BUJAMU JEATEIIBHOCTH IO IIOJYYEHUIO HOBOI'O 3HAHHWS, €r0
MHTEPIIpETalluK, TPeoOpa30OBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YHUCJIE MIPH CO3JaHIH YUEOHBIX IPOEKTOB B 00IaCTH (DU3UKH;
BBIBJIATH  [IPUYMHHO-CJIEACTBEHHBIE CBA3M M aKTyalu3upoBaTb 3ajady,
BBIJIBUIaTh TUIIOTE3y €€ PEIICHUA, HAXOAUTh apryMEHTHI JUId JI0Ka3aTesIbCTBA
CBOUX YTBEPXKACHUM, 33/1aBaTh [IApAMETPbl U KPUTEPUHN PELICHNS;
AQHAJM3UPOBATh NOJIYYEHHBIEC B XOJ€ PELICHUS 3a1aud PE3YJIbTaThl, KpUTUYECKU
OLICHUBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX;
CTaBUTh M (OpMyIHpOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JESITENIbHOCTH, B TOM YHCJIE IPU U3YUEHUH (DU3BUKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

YyMETh NEPEHOCUTh 3HAHUS MO (U3UKE B MPAKTUYECKYIO  00JIacTh
KU3HEACATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE IMOAXO0/IBI U PELICHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

PabGora ¢ unpopmaumeii:

BJa/IeTh HABBIKAMU IMOJIy4eHUs HMH(OpMaLMHU (PU3NYECKOTO COACpPNKAHUS U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIIATH IIOUCK, aHau3,
CHUCTEeMATHU3alMI0 M MHTEPIpETalnio nHGOpMauyu pa3audHbIX BHIOB U (HOpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh UH(OpMALINY;

UCIOJIb30BaTh CPEACTBA UH(DOPMALIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUN
B PEIIEHWU KOTHUTUBHBIX, KOMMYHHMKATHBHBIX M OPraHU3aLMOHHBIX 33Jay C
coOJIfoicHuEeM TpPeOOBAaHUM SPrOHOMHMKHU, TEXHUKH O€30MacHOCTH, TUTHECHBI,
pecypcocOepexeHusi, MPaBOBbIX U ITHUECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COACPKAHUS B PA3IMYHBIX (opMarTax ¢ yuyETOM
Ha3HauYeHUs UH(GOPMALIMH U 1IeJIEBON ay IMTOPUH, BEIOUPAsi ONTUMAIIbHYI0 (GopMy
NPEICTaBIICHUS U BU3yaJIU3alUu.

KomMMyHuKaTHBHBIC YHHBeEpPCaJIbHbIE y4eOHbIe JeHCTBUS:

OCYIIECTBIIATH OOIIIEHUE HA YPOKaX (PM3UKHU U BO BHE-YPOUHOH JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYaIlUi U CMATYATh KOH(IIUKTHI,
pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIIOJIL30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHOU
paboThI;

BBIOMPAaTh TEMAaTUKy W METOABl COBMECTHBIX JCWCTBUH € yd4€TOM OO0IIMX
MHTEPECOB U BOZMOYKHOCTEH KaXKIOT0 YieHa KOJIJICKTHBA;



NPUHUMATh  LEJIHM  COBMECTHOW  JESATEIIbHOCTH,  OPraHW30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUS MO €€ JOCTHXKEHHUIO: COCTABIATH IUIAH JCHCTBUI,
pacmpenensiaTb poyid ¢ Y4€TOM MHEHUW YYaCTHUKOB, OOCYXKIaTh PE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4e€CTBO CBOETO BKJIa/Ja M KAXKJIOTO YYaCTHMKA KOMAaHJbI B OOLIUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OIECHHWBATh MIAEW C MO3WUIMU HOBU3HBHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErNYECKOE TOBEAECHNE B PA3JIUYHBIX CUTyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIFHO OCYILECTBIATh IO3HABATENbHYIO JESITEIbHOCTh B 00JacTh
(U3MKKM W acTPOHOMUHM, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSITENIbHO COCTABJIATh IJIaH PELICHUS PACUETHBIX U KaU€CTBEHHBIX 3ajady,
IJIaH BBIIIOJIHEHHSI TPAKTUYECKOH padOThl ¢ YYETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEIOYTECHHUI;
Jenarb OCO3HAHHBIM  BBIOOpP, AaprymMeHTHpoBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATh (DOPMUPOBAHUIO U TIPOSIBICHHUIO IPYIAUIIUU B 00J1aCTH (DUBUKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTUBBI B JEATECIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIIAM;

BJIaJIeTh HABBIKAMM MO3HABATENbHON pe(IeKCHM KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI peIeKCUU NJisi OLUEHKH CHUTYyallud, BbIOOpa BEPHOTO
pelieHus;

YMETB OLICHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHIKEHUIO,
IIPUHUMATh MOTHUBBI M APryMEHThl JpPYyIMX IPU aHaIu3€ pe3yJIbTaToB
NEATEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

IIpUHUMAThL MOTHMBBI U apryMEHTHl JpyIMX IIpU aHaIu3e pe3yJbTaToB
NEATCIIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKHU.



B mporecce nocTrkeHMs JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMBI 10 (PU3UKE
JUTSL YPOBHSI CpeAHEro oO0mmero oOpa3oBaHUs y OOYyYaromUXCsl COBEPIICHCTBYETCS
SMOIMOHAIBHBIN HHTEJUICKT, TIPE/IIO0JIaraomuii chOpMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BHJIETh HAIPaBICHHUsS pa3BUTUS COOCTBEHHOW AMOIMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHMs, BKIIOYAIOUIETO CaMOKOHTPOJIb, YMEHUE MPUHUMATDH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH aJaNTUPOBAThCI K
HMOILMOHATBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHUBAIMH, BKIIIOYAIOIIEH CTpEMIIEHHE K AOCTIDKEHHIO IENU |
yCcrexy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, UCXOMAS U3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMAaTh SMOIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTBIBaTh €ro IMpPH OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTH BHICTPAUBATH OTHOIICHUS C
APYTUMH JIOABMHE, 3a00TUTHCA, IPOSBISITH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

ITPEIMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 10 knacce nmpeaMETHbIE Pe3ybTaThbl Ha YIIyOJEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJb (HU3UKU B YKOHOMHYECKOM, TEXHOJIOTHUECKOM, SKOJIOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeTbHOCTH YEI0BEKa, POJIb U MECTO (PUBUKHU
B COBPEMEHHOM HAy4yHOM KApTHHE MHUpa, 3HAYEHUE ONMUCATEIbHOU,
CUCTEMATU3UPYIOIEH, OOBICHUTEIIbHOH U  MPOTHOCTUYECKOW  (PYHKIUN
(bu3HUecKoil TEOPHUH — MEXAHWUKH, MOJEKYJISIPHOW (DU3UKU U TEPMOJUHAMHUKH,
posib (Gu3NYEeCcKOo Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (U3HUECKOU
KapTUHE MUDA;

pasznuyaTh yCIOBUS NPUMEHUMOCTH Mojieiell (DU3UYECKUX Tel M MPOLIECCOB
(sBNEHUI): WHEpIMANIbHAS CUCTEMa OTCcY€éTa, aOCONIOTHO TBEPAOE TeEJo,
MarepuaibHas TOYKa, PABHOYCKOPEHHOE [IBIDKCHHME, CBOOOJHOE IaJICHUE,
a0CoJIIOTHO yripyras aedopmaliys, abCOIOTHO YIPYroe U a0COTIOTHO HEYIIPYTOe
CTOJIKHOBEHHMSI, MOJIEJIH Ta3a, JKUJAKOCTH U TBEPAOTO (KPUCTAUIMUECKOTO) Tea,
UJICAIBbHBIN Ta3, TOYEYHBIN 3apsil, OMHOPOIHOE ICKTPUUYECKOE T0JIE;

pasznuyaTh yCJIOBUS (TPaHUIlbI, 00JIACTH) MPUMEHUMOCTH (DPU3UIECKUX 3aKOHOB,
MOHUMATh BCEOOIM XapakTep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYCHHOCTH
UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHaJM3UPOBATh U OOBSICHATh MEXAHUYECKHE MPOLIECCHl U SIBJICHUS, UCMOJb3Ys
OCHOBHBIE TMOJIOKEHUSI U 3aKOHbI MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUUYECKOTO
JBUKEHHS, bopMynBI  KMHEMAaTHKA  PaBHOYCKOPEHHOTO  JIBIDKCHHSI,
npeobOpazoBanus ["amwies njig CKOPOCTH M TMepeMelieHus, 3akoHbl HpioTOHa,
IMPUHIIUMIT OTHOCUTEIBHOCTH ['ayiniiesi, 3aKOH BCEMHUPHOI'O TATOTEHHS, 3aKOHBI
COXpaHEHUSI HMITyJIbca M MEXAHWYECKOW SHEPIHH, CBSI3b PaOOTHI CHIIBI C
M3MEHEHHEM MEXaHUUYECKON SHEPIUH, YCIOBUS PaBHOBECHS TBEPIOTO TeJa), PU
ATOM MCIIOJIB30BaTh MAaTEMAaTUUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB: TpeoOpazoBaHuii ['amuies, BTOporo u
TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXPaHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPrUH, 3aKOHA BCEMHUPHOTO TATOTCHUS;

aHaJIM3UPOBaTh U OOBSCHITH TEIUJIOBBIE MPOIECCHl W SIBJICHUS, MCIOJIb3Ys
ocHoBHbIE 1oJ10KeHrs MKT 1 3aKOHBI MOJIEKYJISIpPHON (PU3UKK U TEPMOIMHAMUKHU
(cBSI3b  JMaBJEHHS WJACAIBHOTO Tra3a €O CPEIHEeW KUHETHYECKON »sHepruei
TEIUIOBOTO JBWKEHHS W KOHUEHTPALMEW €ro MOJIEKYJ, CBS3b TEMIIEPATYpPhI
BEIIECTBA CO CPEAHEN KNHETUUYECKOW SHEPTUEel TEILIOBOTO IBUKECHUS €TI0 YaCTHII,
CBSI3b JABJIICHUSA MJACATBHOIO Ta3a C KOHUECHTPAIMEH MOJIEKYJI H €ro
TeMmIeparypoi, ypaBHeHHe MeHaeneeBa—KnaneiipoHa, TEepBbII  3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHUSI SHEPTUHU B TEIJIOBBIX MPOIIECCAX), MPU ITOM
HCMOJIb30BaTh MAaTEMAaTHUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Knanenpona;

aHAIM3UPOBATh U OOBSICHATH DIJICKTPUYECKUE SIBJICHHS, MCIOJB3YS OCHOBHBIC
MOJIOKEHHSI M 3aKOHBI JJIEKTPOJAMHAMUKHU (3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsaa, 3akoH KysoHa, NOTEHIHAIBHOCTD JIEKTPOCTATUYECKOTO OIS, IPUHIIUIL
CYINEpIO3ULINA  DIEKTPUYECKUX TOJEH, TMpU ITOM yKa3blBasg YCJIOBUSA
MPUMEHUMOCTH 3akoHa KyJioHa, a Takyke MPaKTUYECKHA BAXKHBIE COOTHOIICHUS:
3aKoHbl OMa JJIsl ydacTKa Lenu U 71 3aMKHYTOM 3JIEKTPUYECKON 1IeTH, 3aKOH
Jxoynsi—Jlenna, mpasmna Kupxroda, 3akonsr dapases ais 371€KTpoIn3a);
OMUCBHIBATh (PU3NYECKUE TIPOILIECChl U  SBJICHUS, WCIOJB3Ys BEJIWYUHBIL:
MEepEeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMIYJIbC Te€la M CUCTEMBbI TEJ, CHIIA,
MOMEHT CWJIbI, JIaBJICHUE, MOTEHIMAIbHASI DHEPrus, KUHETUYECKas SHEprus,
MeXaHW4eCcKas dHEPrusi, padoTa CHIIbI, IICHTPOCTPEMHUTEIBHOE YCKOPEHUE, Cuila
TSOKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHUS, MOLIHOCTb, SHEPTUS B3aUMOACHUCTBUSA
Tena ¢ 3emui€id BOJMM3M €€ TOBEPXHOCTH, JHEpPrus ymnpyrou pepopmanuu
NPY>XKUHBI, KOJWYECTBO TEIJIOThI, a0COJIIOTHAs TeMmrepaTrypa Teina, paboTa B
TEPMOJIMHAMHKE, BHYTPEHHSS SHEPTUS UICATHHOTO OJJHOATOMHOTO Ta3a, paboTta
HJICAUTBHOTO Ta3a, OTHOCHUTEIbHAS BIAXHOCTh Bo3ayxa, KIIJ wnmeansHOTO
TEIUIOBOTO JBUTATEIIS; JJIEKTPUUECKOE MOJIE, HANPSHKEHHOCTh AJIEKTPUUYECKOTO
0JIs1, HAPSKEHHOCTB MOJISI TOYEYHOTO 3aps/ia Uilv 3apsKEHHOTO 11apa B BAKyyMe



U B JUDJIEKTPUKE, [MOTEHUHWANd 3JIEKTPOCTATHYECKOro IOJsl, pPa3HOCTh
ITOTEHIHAJIOB, JJIEKTPOABWKYIAS CWJIA, CUJa TOKA, HANPSKEHUE, MOIIHOCTH
TOKQ, DJIEKTPUYECKast EMKOCTb IJIOCKOI0 KOHAEHCATOPA, COMPOTUBIICHUE YYaCTKa
LEIH C TIOCJIEIOBATENIbHBIM U NTAPAJUIEIIbHBIM COEUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO OISl KOHAEHCATOPa;

OOBSCHATH OCOOEHHOCTH MPOTEKaHHUs (U3MUECKHUX SIBICHUN: MEXaHUYECKOE
IBWKECHHUE, TEIJIOBOE JBWKCHHME YaCTHUL[ BEIIECTBA, TEIUIOBOE PaBHOBECHUE,
OpOyHOBCKOE JBWXKEHUE, MudPy3usi, HUcCMapeHue, KUIECHUE M KOHICHCaIus,
IJIABJICHUE U KPUCTAJUIM3AalMs, HAPABICHHOCTh TEIUIONEPEIauu, FIEKTPU3ALU
T€J, SKBUMOTEHIUAJIBHOCTh MOBEPXHOCTH 3apSHKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3UUECKON BETUUYHHBI OT APYTrOn
C MCMOJB30BAHUEM MPSMBIX U3MEPEHHM, TP 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKCHpOBaTh PE3yJbTATHI MOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUZ€ Tpa@uKoB C y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEH H3MEpPEHUH, NenaTh
BBIBO/JIBI IO PE3YJITATAM UCCIIENOBAHNS;

MPOBOAUTH KOCBEHHBIC M3MEpEHUs (DU3NYECKUX BEJIMYUH, IIPU 3TOM BBHIOMpATh
ONTHUMAJIbHBIA METOJl U3MEPEHHUs, OLICHUBATh AOCOJIOTHBIE M OTHOCHTEJIbHBIE
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJNTH OMNBITHI IO TPOBEPKE MPEIOKEHHOW THUIIOTE3bl: I[UIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY, AaHAJIM3UPOBATH
ITOJTyYEHHBIE PE3YJIBTATHI U JAENaTh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIIOTESHI;
coOmofaTh mpaBuiia 0€30MacHOro TpyAa NpU NPOBEACHUM HCCIIEJOBAaHUNA B
paMKax y4eOHOTO JKCIIEpUMEHTA, MPaKTUKyMa M Y4eOHO-UCCIE0BATENbCKON U
IPOCKTHOM JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M
1a00paTOPHOTrO 000PYIOBAHUS;

pemath pacdy€THbIC 3a7a4ul C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (hU3WYECKOU
MOJIC/TBIO: Ha OCHOBAaHWHU aHaJW3a yCJIOBHUS OOOCHOBBIBATH BHIOOD (pu3HUECKOI
MOJICNIA, OTBEUAIOIMIed TpeOOBAaHUSAM 3aJa4yd, MPUMEHSITH (OPMYIIBI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYyJaThl (PU3UYECKUX TEOPUM MpPU HCIOJIH30BAHUU
MaTEMaTUYECKUX METOJOB PEIICHUs 3aa4, MPOBOAUTH PACUETHl HA OCHOBAaHUU
UMEIOIIUXCS JAHHBIX, aHAJTU3UPOBATH PE3YJbTAThl U KOPPEKTUPOBATH METOJbI
pelIeHUs ¢ YY4ETOM MOIYUYEHHBIX pPe3yJIbTaTOB;

pemaTh KadyeCTBEHHBbIC 3a7aud, TpeOyromne MPUMEHEHHUs 3HAHWN W3 Pa3HBIX
paszenoB Kypca (QU3MKH, a TaKKe MHTErpaluu 3HAHUM U3 JAPYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOI0 [IMKJIA: BBICTPAUBATh JJIOTHUYECKYIO LIEMOUYKY PACCYKIACHUN
C OIOPOl Ha 3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBIICHMUS,
WCIIOJIh30BaTh TEOPETUUYECKHUE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX MPUHITUIIOB
PpabOTHI U3MEPUTETLHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
IIPOLIECCOB;



MPUBOIUTH MPHUMEPHI BKJIAJa POCCHMCKUX MU 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE NPOLIECCOB OKPYKAKOUIETO0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBaTh M OILICHUBATh IOCIEACTBUS OBITOBOM M TMPOU3BOJCTBEHHOMN
JESTEIBHOCTH YEJIOBEKa, CBSI3aHHOM ¢ (DU3WYECKUMM MPOIECCaMU, C MO3ULIUN
JKOJIOTUYECKOU 0e30MacHOCTH, IIPEACTABICHUN 0 pPalMOHAIIBHOM
MIPUPOIONOIb30BAHNH, & TAKKE PA3yMHOM HUCIIOJIb30BAHUH JOCTH)KEHU HAYKH U
TEXHOJIOTUM JUIs TalbHEHIIIEr0 Pa3BUTHS YEI0BEUYECKOTo O0IIEeCTBa;

OPUMEHSTh pPa3jNYHble CHOCOObl paboThl ¢ HHPoOpManuend (HUINIECKOTO
coJiepKaHusl C UCIOJIb30BAHUEM COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJOTHUH,
IpU 3TOM UCIOJIb30BaTh COBPEMEHHBbIE WH(MOPMAIIMOHHBIE TEXHOJIOTHH IS
MOMCKA, NEepepadOTKU M MPEAbSIBICHUS Y4YE€OHOM U HAYYHO-TOMYJISIPHOU
UHpOpMaIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUUA UHPOPMAINH, TOTYyYECHHON
U3 PpA3NMYHBIX HWCTOYHHUKOB, KPUTHYECKH AaHAJIU3UPOBATH IOJy4aeMYHO
MH(pOpMaALMI0O U OLIEHHBaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIHUXCS
3HAHW, TaK 1 HA OCHOBE aHAJIN3a UCTOYHMKA HH(POPMALINH;

MPOSIBJISITh OPraHU3ALMOHHBIE W TO3HABATEIbHBIE YMEHHS CaMOCTOATEIbHOIO
OpUOOpETEeHUs] HOBBIX 3HAHUU B MPOLIECCE BBINOIHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTath B rpyIiIie ¢ UCIIOJHEHUEM PA3IMYHbIX COLIMATIBHBIX POJIeH, IIIaHUPOBATh
paboTy TpyNmbl, palMOHAIBHO PacHpelesaTh AEATENbHOCTh B HECTaHAAPTHBIX
CUTyalMsIX, aJ€KBATHO OLIEHMBATh BKJAJ KaXXJIOI'0 U3 YYACTHHKOB TIPYIIBI B
pellieHre paccMaTpuBaeMon poOIeMBl;

OpOSIBISATE MOTHMBALMIO K Oyaymied npoecCHOHanbHOM JESTENbHOCTH IO
CIEUUATBHOCTSIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.

K xonuy oOyuenusi B 11 Knacce npeAMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

NOHUMATh POJb (PU3UKH B HKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMAIBLHON U
ATUYECKON cdepax [eATeTbHOCTH YeJOBEKa, poJib W MeCcTo (U3UKUA B
COBPEMEHHOW HAy4YHOW KAPTHUHE MHUpPA, POJb ACTPOHOMHUHM B IPAKTUUYECKOMU
NEATEIIBHOCTH YEJIOBEKAa W JAIBHEWIIEM HAay4YHO-TEXHUYECKOM Ppa3BUTHH,
3HAUYEHHE  ONHCATENIbHOM,  CHCTEeMATH3UPYIOIIEeH,  OOBACHUTENBHON U
OPOrHOCTUYECKOW (PYHKIUN  (U3MYECKOM TEOpUHM — DIEKTPOAUHAMUKH,
CHeIUaIbHON TEOPUH OTHOCHTEIILHOCTH, KBAHTOBOM (DM3HKH, POJIb (PH3NUIECKOMN
Teopud B (POPMUPOBAHUU IMPEICTABICHUN O (U3NUYECKON KapTUHE MUPA, MECTO
(¢u3nyecKoil KapTUHBI MUpPa B 00ILIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
IIPEACTABJICHUN O IPUPOJIE;

pasznuyaTh yCIOBUS MPUMEHUMOCTH MoJieiell (DU3UYECKUX TelI M MPOLIECCOB
(sBnEHUI): OJHOPOJHOE SJIEKTPUYECKOE M OJHOPOAHOE MArHUTHOE TOJIA,



rapMOHHYECKHE KOeOaH!sl, MATEMaTHUECKUI MasiTHUK, UI€ATbHBIIN NPY>KUHHBINA
MasATHHUK, TAPMOHUYECKHE BOJIHBI, UJICAJIbHBIN KOJEOATEeIbHbIA KOHTYp, TOHKas
JIMH3a, MOJIEJIEN aToMa, aTOMHOTO S/{pa U KBAHTOBOM MOJIEIH CBETA;

pa3nanyaTth ycloBus (ITpaHULlbl, 00JaCTH) NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB,
IIOHMMAaTh BCEOOLIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBSCHATH SJICKTPOMArHUTHBIE TPOLECCHl U SIBICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUS M 3aKOHBI JJIEKTPOAUHAMUKH U CIIELUAIIBHON
TEOPUU OTHOCUTEJIBHOCTU (3aKOH COXPAHEHMs JJIEKTPUYECKOro 3apsja, Cuila
Awmrnepa, cwiia JlopeHna, 3aK0H 3JIEKTPOMarHUTHOW MHAYKUWH, paBuio JleHna,
cBa3b DJIC caMOMHIYKIMHU B 3JIEMEHTE AJIEKTPUYECKOM LENU CO CKOPOCTHIO
M3MEHEHUS! CUJIbl TOKA, IMOCTYJAThl CHEIUAIbHOW TEOPHH OTHOCHUTEIbHOCTU
OlHIITeHHA);

aHAJIM3UPOBaTh M OOBSACHATH KBAHTOBBIE IPOLECCHl U SIBICHUS, HCIOJIb3Ys
MOJIOKEHUSI KBAHTOBOM (u3MKM (ypaBHeHHE OiHmITEHHa g (oTodPdekra,
IIEPBBIM U BTOPOU MOCTYNAaThl bopa, MpUHIUIT COOTHOIIEHHS HEOTIPEAETEHHOCTEN
I'eit3enOepra, 3aKOHbI COXPaHEHUS 3apAJ0BOTO U MAaCCOBOTO YMCEN U DHEPTUU B
AJIEPHBIX PEAKLUAX, 3aKOH PaIMOAKTUBHOTO pacmania);

ONMHUCHIBaTh (U3UUECKHUE TPOLIECCHl U  SBJICHUS, HCIOJb3YyS BEJIMYMHBIL:
HaIpsSHKEHHOCTD JIEKTPUUYECKOTO TOJIsA, TOTEHIHA AIEKTPOCTATUYECKOTO TOJIA,
Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUla, UHIYKLIHUS MAarHUTHOTO MOJIS,
MarHUTHBIA TOTOK, cuia AMrepa, MHAYKTUBHOCTb, 3JEKTPOJBMXKYILAs CHIIA
CAaMOMHAYKIMM, DHEPrus MAarHUTHOIO TOJII  IPOBOJHUKA C  TOKOM,
PENATUBUCTCKUIA UMITYJIbC, TOJIHASL SHEPT UL, SHEPTUS TOKOSI CBOOOAHOM YaCTHIIBI,
SHEPrUs U UMITYJIbC POTOHA, MACCOBOE YUCIIO U 3apsi sApa, SHEPTHUs CBA3M SAPa;
OOBACHATH OCOOEHHOCTH MPOTEKaHUS (PU3HUECKUX SBJICHUMN: JIEKTPOMArHUTHAs
UHAYKLNSA, CaMOMHAYKLMSA, pE30HaHC, HHTeppEepeHLrs BOJH, AUPpPaKIUs,
JUCTIEpCHsi, TIOJHOE BHYTPEHHEEe OTpakeHue, (oTodnekrpudeckuii dhdexr
(botoaddexr), anpda- u Oerta-pacnagbl SAEp, TaMMa-U3JIydeHUE sfep,
(du3rYecKre NPUHILIMIBI CHEKTPATIBHOTO aHalIh3a U pabdoThI J1a3epa;

ONpeaeNsaTh HaNpaBlIeHUE WHAYKIMM MArHUTHOIO MOJISI TMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHia;

CTPOUTH H300pak€HUE, CO3/1aBaEMOE IUIOCKMM 3€pKajioM, TOHKOW JMH30M, U
PacCUUTHIBATH €TI0 XapaKTEPUCTUKH;

OPUMEHSTH OCHOBOIIOJIATalOIIMe aCTPOHOMUYECKUE MOHSATHUS, TEOPUU U 3aKOHBI
IUIA aHAJIU3a U OOBSICHEHUS (PU3HUECKUX MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX, B
3BE3AHBIX CHCTEMaX, B MEXKTaJaKTUYECKOW Cpeje; ABMXKEHUS HEOECHBIX Tel,
ABOJIIOIMH 3BE311 U BeelleHHoM;



NPOBOAWTH  HWCCJIENOBAaHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIUYUH  C
HCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(¢uKCcHpOBaTh Pe3yJbTATHl MOJYYCHHON 3aBHCHUMOCTH (DU3MUECKHX BEIWYHH B
BUJEe TpadukoB ¢ Y4y€TOM aOCOIIOTHBIX MMOTPEUIHOCTEH H3MEpeHUH, NenaTh
BBIBO/IbI 10 PE3YJIbTATAM UCCIIEAOBAHNUS;

MPOBOANTH KOCBEHHBIC M3MEPEHUsT (PU3NUECKUX BEIMYUH, MIPU 3TOM BBHIOMpPATH
ONTHUMAJIBHBIA METOJl U3MEPEHHUs, OLICHHUBATh AOCOJIOTHBIE M OTHOCHTEIIbHBIE
MOTPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJMTH OMNBITHI IO NPOBEPKE MPEAIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
ITOJTyYEHHBIE PE3YJIBTATHI U JAENAaTh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIIOTESHI;
OIMCBHIBATh METO/IBI ITOJIyYEHHNsI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOmofaTh mpaBwia 0€30MacHOrO TpyAa NpU NPOBEACHUM HCCIECJOBAaHUNA B
pamKax y4eOHOTO 3KCIEPHUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIIEI0BATENILCKON U
MMPOEKTHOW JIEATENBHOCTH C HCIIOJIB30BAHUEM H3MEPUTEIIBHBIX YCTPOWUCTB U
71a00paTOPHOTO 000PYIOBAHUS;

pemath pacdy€THBIC 3aJa4ul C SBHO 3aJaHHON M HESIBHO 3aJaHHOW (hU3WYECKOU
MOJIEIbIO: Ha OCHOBaHMM aHaIM3a YCJIOBHUS BbIOMpATh (PU3MUECKHE MOJIENH,
OTBEUalOLMEe TpPeOOBAHMUAM  3a/Jayd, MPUMEHATH  (HOPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYyJaThl (PU3UYECKUX TEOpPUM MpU HCIOIb30BAHUU
MAaTeMaTUYECKUX METOAOB PELICHUS 3a]ay, MPOBOAUTH PAacUEThl HA OCHOBAHUU
UMEIOIINXCS JaHHBIX, aHAJU3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOJbI
pelIeHNs C YY4ETOM IIOJIyYEHHBIX PE3yJIbTaTOB;

pelath KayecTBEHHbIE 3ajjaud, TpeOyrollne MPUMEHEHUs 3HAHUN U3 pPa3HbIX
pa3zenoB Kypca (PU3MKH, a TaKKe MHTErpalud 3HAHUM U3 JAPYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAUBATh JJIOTHUYECKYIO LIEMOUKY PACCYKIACHUN
C OIOPOI HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS;
HCIIOJIb30BaTh TEOPETHUUECKHE 3HAHMS JIJIsI OOBSICHEHHS OCHOBHBIX NPHUHIUIIOB
pabOThI U3MEPUTENLHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX
IIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAa/la POCCUHUCKUX M 3apyO€KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHAJIM3UPOBaTh M OLIEHUBATh IOCIEACTBUS OBITOBOM M TMPOU3BOJCTBEHHOMN
JEeSTEIBHOCTH YE€JIOBEKa, CBSI3aHHOM ¢ (DPU3MYECKMMM MPOLECCaMH, C MO3ULIUN
JKOJIOTMYECKOU 0€30MacHOCTH, IIPEACTABICHUN 0 palMOHAIBHOM
IIPUPOIOIIOIB30BAHUY, A TAKKE Pa3yMHOM MCIOJIb30BAHUM JOCTHKEHUN HAYKH U
TEXHOJIOTHI JUISI JAIbHENIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;



NPUMEHSATh pa3juyHble CHocoObl paboThl ¢ uHpopManueil QU3nIECKOro
COJIepKaHusl C UCTOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH,
IpU 3TOM UCIOJB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJOTUHU MJIs
IIOUCKa, NepepabOTKU U MperbsABICHUS Y4eOHOM UM Hay4HO-TOIYJISIPHOM
UH(pOpMaIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN UH(DOPMALMH, TOTYyYEHHON
U3 Pa3IUYHbIX HCTOYHHMKOB, KPHUTHYECKH aHAJIU3UPOBATh  IOJIY4YAEMYIO
uH(GOPMALIMI0O U OICHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIUXCS
3HAaHUH, TaK U Ha OCHOBE aHAJIN3a UCTOUYHUKA HH(OPMALINY;

IPOSIBISATh OPraHU3ALMOHHBIE U IMO3HABATEJIbHBIE YMEHHS CaMOCTOSTEIbHOIO
IpUOOpETEHUs] HOBBIX 3HAHUN B MPOLIECCE BBINOJIHEHUS MPOEKTHBIX U y4eOHO-
HCCIIEI0BaTENbCKUX padoT;

paboTaTh B rpyIiIie ¢ UCIIOJHEHUEM PA3IMYHBIX COLIMAIIBHBIX POJIEH, IIIAHUPOBATh
paboTy Ipynibl, PallMOHAIBHO PACHpElNesaTh JEATEIbHOCTh B HECTaHIAPTHBIX
CUTyalMsIX, aJCKBATHO OLICHMBAaTh BKJAJ KaXXIOI'O0 U3 YYACTHHKOB TIPYIIIBI B
pelIeHrue paccMaTpuBaeMoOn MPOOJIEMBI;

MPOSIBJISITh MOTUBALMIO K Oynymed npodecCHOHaIbHOU AESTENbHOCTUH 10
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO UIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazzen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPOIBI
11 Hayunslit MeTO O3HAHUS TPUPOLBI 6
Uroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TeNa 5
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10
Wroro mo pazneny 35

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15
3.2 Tepmonunamuka. TeniaoBble MalTuHbI 20
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1
TIEPEX0JIbI
Hroro no pazneny 49
Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DIEeKTpUYECKOe T0JIe 24
4.2 [TocTOSIHHBIN SEKTPUIECKUNA TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro mo pazaeny 54
Pa3zaen 5. PUSHYECKHM TIPAKTUKYM
5.1 | Du3nYeCcKuil TPAKTUKYM 32 16
Uroro mo pazneny 32
PezepBHOE Bpemst 28
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHasl MHIYKIHUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoieOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
93 MexaHu4decKre U 3JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcunoBbel CTO 5 1
Hroro mo pazneny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHo-BOJIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro mo pazaeny 12
Paszen 6. PU3MUYECKHUI MPAKTUKYM
6.1 ‘ Ou3nyecKuil MpakTUKyM 34 16
Wroro mo pazneny 34
Pazgen 7. OBOBIIAIOILIEE IOBTOPEHHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIbITa o5
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3yudeHnu kypca ¢usuku 10 — 11 kmaccon
Wroro mo pazneny 25
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 198 16







