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[Tpunoxxenune NelQ

116.1. Pa0Gouyass mporpamma mo y4yeOHomy mpeamery «Puszukar»
(yroiy0JIéHHBIIE YpOBeHb) coOCTaBlieHa Ha oOcHoBe PDenepanpHOM pabodeit
nporpaMMmbl 1o ydyeOHoMy mpeamery «®Pusuka» (yriayOna€HHBIA ypOBEHB).
(ITpunoxenue Nel0)

116.2. OepnepanbHas pabodas mporpamMma Mo y4yeOHOMY MpeaMeTy
«Dusuka» (yroyOn€HHbId ypoBeHb) (mpenMerHass o0mactb «EcTecTBEeHHO-
Hay4YHbIE TIPEIMETHI») (Aajiee COOTBETCTBEHHO - Mporpamma 1o ¢pusmke, Gusmka)
BKJIIOYAET TMOSICHUTENIbHYIO 3alMCKy, COAepKaHue oOOydeHHUs, IJIaHUPyEMBbIe
pe3yJbTaThl OCBOEHUS ITPOrPAMMBI IO (PU3UKeE.

116.3. IlosicauTenpHas 3aIMCKa OTPaKaeT OOIIKe MeNU U 3a1a9n (PU3UKH,
XapaKTepUCTUKY  TICUXOJOTHYECKUX  MPEANOChUIOK K €€  HM3YyYeHHUIO
00y4aroIHUMHCS, MECTO B CTPYKTYpeE y4eOHOTO IJIaHa, a TAKXKE MOJIX0/IbI K 0TOOpY
coJiep KaHMUsl, K OTNPeIeNICHUIO TUIAaHUPYEMBIX PE3yJIbTATOB.

116.4. Conepxanue oOydeHUS pPACKPBIBACT COACP)KATEIbHBIC JIMHHH,
KOTOpbIE Tpe/jiaraiTcs g 00sA3aTebHOTO HM3Y4YEHHS B KaXIOM Kiacce Ha
YPOBHE CpEJIHET0 O0IIero 00pa3oBaHus.

116.5. IInanupyemble pe3yabTaTbl OCBOCHHSI NPOrpaMMbl MO (U3HKE
BKJIIOYAIOT JJMYHOCTHBIE, METAIIPEIMETHBIE PE3YJIbTAThI 32 BECh IEPUOJT O0YUCHHUS
Ha YpOBHE CPEJHEro oO0Iero oopa3oBaHus, a TaKXKe MPEIMETHBIC JOCTIKCHHS
o0yuyaronierocs 3a KaxJplid 1o 00ydeHusl.

116.6. [TosicHuTeNbHAS 3aIUCKA.

116.6.1. IIporpamma no ¢pu3uKe HA YPOBHE CpeHEro oo1iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOXEHHMH -U TpeOOBaHMH K pe3yibTaTaM OCBOEHHS
OCHOBHOM 00pa3oBaTelbHOM Mporpammsl, npeacrasieHHbix B ®I'OC COO, a
Takxke ¢ yuérom (enepanpHoi paboueit mporpamMmsl BocriuTanus u Konuenimm
npenojaBaHusi yueOHOro

npeamera «@Pu3uka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
®enepanuu, peanu3yroIMX OCHOBHbIE 00pa30BaTENbHbIE IPOIPAMMBI.
116.6.2. IIporpamma mo ¢u3uke ompenesseT 00s3aTeabHOE MPEAMETHOE

COJZICPIKAHUC, YCTAHABIIMBACT PCKOMCHAYCMYIO MOCICAOBATCIIbHOCTD H3YYCHHA

Mporpamma - 03



2

TEM U pa3lenoB Yy4yeOHOro mpeaMera ¢ YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEJMETHBIX ~ CBSI3€W, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX
ocoOeHnHocTed oOyuvaromtuxcs. [Iporpamma mo ¢usuke naét mpeacTaBieHUE O
HEeNsIX, COJEep)KaHuU, OOmIel cTpaTeruu OOy4YeHUs, BOCIHMTAHUS WU Pa3BUTHS
oOyJarommxcsi cpeacTBaMu ydebHoro mpenmera «Pusnka» Ha yrayOn€HHOM
yYpOBHE.

116.6.3. M3yuenne kypca ¢u3uku yriayOJIEHHOTO YPOBHS TIO3BOJISIET
peann3oBaTh 3a1a4u MpodeccuoHaNbHONW OpUEHTAIINH, HAPABIEHO HA CO3/IaHUE
YCIOBUM IS TPOSBICHHUS CBOMX MHTEJUIEKTYalbHBIX M  TBOPYECKUX
CHOCOOHOCTEHN KaXKIbIM 00y4YaroIIUMCS, KOTOPbIE HEOOXOAUMBI JUISI TPOAOIKEHHUS
o0pa3oBaHUs B OpraHU3aUAX MPO(HECCHOHATHBOTO 00PA30BAHUS IO PAITUYHBIM
(U3NKO-TEXHIUECKAM U HHKEHEPHBIM CIETIHATEHOCTSIM.

116.6.4. B mporpamme 10 (HU3HKE OMNPEACISIIOTCS IUIAHUPYEMBbIE
pe3yabTaThl OCBOCHUS Kypca (PU3NKK Ha YPOBHE CPEIHETO OOIIETO 00pa3oBaHUs:
JUYHOCTHBIC, MeETallpeJIMETHbIE, TpeaMeTHbie (Ha YriayOJIEHHOM YpOBHE).
HaydHo-meTomomorndeckoidi  OCHOBOM  JiIsi  pa3paboTku  TpeOoBaHMHA K
JUYHOCTHBIM, METANpPEAMETHBIM H TPEIMETHBIM pe3ybTaTaM OOydYarolIuXcs,
OCBOUBIIIUX MPOTpamMMy 10 GU3HUKE HA YPOBHE CpeIHEro o0IIero oopa3oBaHus Ha
YTIyOJIEHHOM YpOBHE, SBIISETCS CHCTEMHO-ACSITETFHOCTHBIN TIOIXO.

116.6.5. IIporpamma o ¢pu3HUKe BKIIOYALT:

TUTAHUPYEMBIC Pe3yJIbTaThl OCBOSHHS Kypca (M3UKH Ha YTIyOJIEHHOM ypOBHE,
B TOM YHCJI€ MTPEeIMETHBIE PE3YJIbTATHI 10 roj1aM 00yUYEeHHUS;
cozepxanue yueoHoro npeamera «Puznka» o rogam o0ydeHusl.

116.6.6. IIporpamma no ¢u3MKe UMEeT MPUMEPHBII XapakTep U MOXKET
OBITh HCIIONB30BAHA YYHUTENSIMU (U3UKU JUIsI COCTABIICHUS CBOMX paboumx
porpamM.

116.6.7. [Iporpamma 1o (Qu3MKe MNPENOCTaBISET BO3MOKHOCTU IS
peanm3anuy pa3UYHBIX METOJUYECKHX TOIXOJ0B K IPETOAaBaHUI0 (U3UKUA Ha
yIIyOJIEHHOM ypOBHE NPH YCIOBUHU COXpPaHEHHs 00S3aTeIbHON YacTH COACPIKAHMS
Kypca.

116.6.8. ®dusuka kak Hayka o Hauboyee OOIIMX 3aKOHAX MPUPOIBL,

BBICTyTas B KA4eCTBE y4eOHOI0 MPEeAMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIA]
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B cucTeMy 3HaHWid 00 oOkpyxkaromeM wupe. llkompHbIi Kypc OGu3uKH -
CUCTEMOOOpa3yIomuid  UIi  €CTeCTBEHHO-HAYYHBIX  Y4YEOHBIX  MPEIMETOB,
MOCKOJIBKY (PU3MYECKHUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB M SIBJICHUIA,
U3y4aeMbIX XHMHUEH, Ouosoruen, ¢uzndeckoil reorpadueii W acTpoOHOMUEH.
Hcnonp3oBaHre M aKTUBHOE IMPUMEHEHUE (PU3MYECKUX 3HAHUN OMNPEESITHIIO
XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUN B cepe IHEPTreTUKH,
TPaHCIIOPTA, OCBOEHUsI KOCMOCA, IOJIYYEHHs] HOBBIX MAaTE€pPHAIOB C 3aJaHHBIMU
cBoiictBamu. l3ydeHue (u3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE
€CTECTBEHHO-HAYyUYHOUN KapTUHBI MUpa 00yvaroerocs, B GopMUpoOBaHUE YMEHUM
NPUMEHATh HAyYHbI METOJ TMO3HAHUS TpPU BBINOTHEHUHM HMHU YYEOHBIX
HUCCIIEIOBAHUN.

116.6.9. B ocHOBy Kypca W3HKHM Ha YpOBHE CpemHero oOIIero
o0pa30oBaHus MOJOKEH P UIEH, KOTOPhIE MOKHO pacCMaTPUBATh KaK MPUHITUTIBI
€ro MOCTPOCHHS.

WNnes unenoctHoctd. B COOTBETCTBUM C HEW KypcC SIBJISIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COJECPKHUT MaTepHall U3 BCEX pa3lesioB (PU3WKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Unes renepanuzanuu. B cooTBeTcTBUM ¢ Hel MaTepuan Kypca (HU3HKU
o0beMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce sBiseTcs
(dopMHUpoBaHHE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEIIECTBE U
ToJIe.

WNnes rymanutapuszanuu. Peanuzanus uaew INpeanonaraeT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (PU3NUYECKONH HAayKd, OCMBICICHHE CBSI3U Pa3BUTUA
¢bu3KKu ¢ pa3BUTHEM OOLIECTBA, a TAKIKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y 3KOJIOTHYECKUMU MPOOIeMaMH.

Wnes npuknaanoit HampaieHHocTU. Kypc ¢usuku yriyOonéHHOTO ypoBHS
IIPEANOJIAracT 3HAaKOMCTBO € IIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX
MPUJIOKEHUN N3YUYEHHBIX TEOpU U 3aKOHOB. [Ipn 3TOM paccmaTpuBarOTCs HA YpOBHE
OoOLIMX MPEACTABIECHUN U COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

WNnesa oxosormszanymy peaJM3yeTcss IOCPEACTBOM BBEACHUS DJIEMEHTOB
coJiep KaHMsl, OCBSIIEHHBIX KOJOTUYECKUM MpobdIeMaM COBPEMEHHOCTH, KOTOPbIE

CBs3aHBbI
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C pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXACHHSA MpodiieM
PalMOHAIBHOTO MPUPOAOIOIB30BAHMS U HKOJIOTUYECKON 0€3011aCHOCTH.

116.6.10. OcBoenne comepkaHUSI MPOTPAMMBI MO (PHU3UKE CTPOUTCS HA
HOPUHIUIAX CUCTEMHO-JIEATEIIbHOCTHOTO MoAXoAa. [ pU3uKy peaau3arus 3Tux
MPUHIUIIOB 0a3UPyeTCs Ha UCIIOB30BAHUH CAMOCTOATEIHHOTO SKCIIEPHUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIEro (akropa ydebHoro mpomecca. s yriay6aéHHOro
YPOBHS - O3TO CHUCTEMa CaMOCTOSITEIBHOTO YYCHHYECKOTO JKCIIEPHMEHTA,
BKJIIOYAIOIEr0 (DpOHTA]IbHBIE YUYEHHUYECKHE OIBITBI MPU H3YYEHUU HOBOIO
Marepuaa, JJabopaTopHble paboThl U pabOTHI IpakTUKyMa. [Ipu 3TOM BO3MOKHBI
aBa crmocoba peamm3anuyd  (U3UYECKOTO MpaKTUKymMa. B mepBoMm ciydae
MPaKTUKYM NpoBoauTcs jaubo B kKoHie 10 u 11 knaccos, 1ubo mocie nepBoro u
BTOPOTO MOJYTOJIMI B Ka’KJIOM U3 3THUX KJ1accoB. BTopoii ciocob - 3To HHTerparus
paboT mpakTHKyMa B CHUCTEMY JIaDOpaTOPHBIX padOT, KOTOpbIE MPOBOJSATCS B
npouecce u3ydeHus pasnena (temsl). Ilpu 3ToM mox paGoTamu mpakTHKyMma
MOHMMAETCSl  CaMOCTOSITENIbHOE  HCCIIEJJOBAHUE, KOTOPOE IPOBOAMUTCA IO
PYKOBOJICTBY CBEPHYTOT0, 00001IEHHOIO BUa 0€3 MOIIaroBoOi HHCTPYKIUH.

116.6.11. B mporpamme no Gpu3uKe CUCTEMa YYCHHYECKOTO SKCIIEPUMEHTA,
nabopaTopHbIX paboT U MpPaKTHKyMa Mpe/ICTaBlieHa eIUHBIM NepeuHeM. Brioop
TEMATHUKH ISl OTUX BUAOB YUCHHYECKHX MPAKTHUECKUX PaOdOT OCYIIECTBISCTCS
y4aCTHMKaMH 00pa30BaTEIbHOTO MIpoLiecca UCXO0/1 U3 OCOOCHHOCTEH OYypOUHOTO
IUTAaHUPOBAHUSL M OCHallleHus KabuHeta ¢(usuku. Ilpu sTOoM obecneunBaercs
OBJIaJIcHHE OOYyYaIOUIMMHUCA YMEHHUSIMU MPOBOAUTH NpSMble U KOCBEHHbBIE
W3MEpEHHUs, HCCIEe0BAaHUS 3aBUCUMOCTEH (DU3MUYECKUX BEIMYUH U MOCTAHOBKY
OTIBITOB TI0 IPOBEPKE MPEATIOKEHHBIX THITOTES.

116.6.12. bonpiioe BHUMAaHUE YAENSETCS PEIICHUI0 PACUYETHBIX U
Ka4eCTBEHHBIX 3a7ad. [Ipu 3TOM 11 pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS
3aladl C SBHO 3aJlaHHOM W HESBHO 3a/IaHHON (U3HYECKOW MOJCIbIO,
MO3BOJISIONIIE MPUMEHSITh U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszzena Kypca, Tak 1 HHTETpUpys IPUMEHEHHE 3HAHUN U3 pa3HbIX pas3aenos. Jlis
KayeCTBEHHBIX 3aja4 IPUOPUTETOM ABIISIOTCS 3aJaHus Ha
00BsSICHEHUE/TIpEe/ICKa3aHne TPOTCKaHMsT (PU3MUECKUX SIBICHUH W TPOIECCOB B

OKpYXalolle ®Ku3Hu, Tpedyromue BpIOOpa PU3NIECKON MOAETH ISl CUTYaIluH
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MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
116.6.13. B cootBerctBuu ¢ TpedboBanusmMu OI'OC COO k maTepraibHO-
TEXHUYECKOMY O00€CHeUeHHIO0 y4eOHOro mporiecca Kypc U3k yriayOaEéHHOTO
YpOBHS Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHus JOHKEH U3YYaThCs B YCIOBUSAX
npeAMETHOrO KaOuHeTra. B kabuHete ¢U3MKHU JOKHO OBITH HEOOXOAMMOE
naboparopHoe 000pyJIOBaHUE Ji BBINOJHEHHS YKa3aHHBIX B MporpamMMme I0
(¢u3MKe yYEeHMUYECKHX OIIbITOB, JIA0OPAaTOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe JeMOHCTPAIIMOHHOE 000pYy/10BaHHUE.

116.6.14. JlemoHcTpanioHHOe  oOopyaoBaHue  (opMupyercs B
COOTBETCTBUU C TPUHIUIIOM MHHHMAJIBHON JOCTATOYHOCTH W OOECIeYHBACT
MOCTAHOBKY IMEPEUYUCIIEHHBIX B MporpamMme Mo GU3HNKe KIIOYEBBIX JEMOHCTPAIUI
JUTSL  WICCIICJIOBAHMSI HW3YYaeMbIX SBJICHUH UM TIPOIECCOB, JMIMPUYECKUX U
dbyHIaMeHTaJIbHBIX 3aKOHOB, X TEXHUUYECKUX MTPUMEHEHHIA.

116.6.15. JlabopartopHOoe 000pyaOBaHUE ISl YICHHYECKUX MPAKTHUICCKIX
paboT Qopmupyercs B BHAEC TEMAaTHYECKUX KOMIUIEKTOB U OOECIIEUYMBACTCS B
pacuére 0JIHOTO KOMIUJIEKTa Ha JABYX oOydaromuxcs. Temarnueckre KOMIUIEKTHI
1abopaTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH TOCTPOEHBI HAa KOMIUJIEKCHOM
MCIIOJIb30BAHUH AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITHBIOTEPHBIX

WU3MEPUTENIBHBIX CUCTEM B BUIC IIU(PPOBBIX Ja00OPATOPHil.

116.6.16. OcHoBHBIMU TeNSIMH H3y4YeHUsT (GU3MKU B 00IIeM o00pa3oBaHUU

ABIIAIOTCS: (POPMHUPOBAHUE UHTEPECA U CTPEMIICHUS! 00yHarOIINXCs K HAyYHOMY

U3YYEHUIO

MPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TIPEACTABICHUA O HAYYHOM METOJ]E TO3HAaHWA U (HOpPMUPOBAaHUE
UCCIIEZI0BATEIHCKOIO OTHOMICHUS K OKPY’KAIOLIUM SIBIICHUSIM;

(dbopMHUpOBaHNE HAYYHOTO MUPOBO33PCHHS KaK pPe3yJbTaTa M3YYCHHUs OCHOB
CTPOCHHUS MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (DH3UKU;

(dbopMupoBaHUE YMEHHI OOBSCHATH SIBICHHUS C UCTIONB30BAHUEM (DU3HUYCCKUX
3HAHUI U HAyYHBIX JIOKA3aTEIIbCTB;

dbopmMupoBaHHE NPEACTABICHUI O poiud (QU3UKUA JUISL PA3BUTHS JAPYTUX
€CTeCTBEHHBIX HAayK, TEXHUKHU M TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN 0 BO3MOJKHBIX cdepax Oyny1eit
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npoeCCHOHAIIBHON ~ NEeSTENbHOCTH, CBA3AHHBIX C (PU3UKOW, TOATOTOBKA K
NanbHeNIeMy 00y4eHUIo

B 9TOM HAaIIPaBJICHUHU.

116.6.17. [doctmxkeHne OTHX IeJIed  Oo0eCleuynBaeTcs  PEIICHHEM
CIIEYIONMUX 3a/a4 B TPOIecce M3ydeHUs Kypca (U3MKH Ha YPOBHE CPEIHETO
ob1rero oOpa3oBaHMs:

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00X PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUSAX,  BKIOYas  MEXaHUKy,  MOJEKYJSpHYI0  (QU3UKY,
AIIEKTPOJAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPU3UKH;

(dbopmMupoBaHUEe YMEHUI IPUMEHATH TEOPETUIECCKIE 3HAHUS 111 OOBSICHEHHUS
dbuznueckux SBICHUN B NPUPOJAE U JUIS MPUHSATUS MPAKTUYECKUX PEIICHHUN B
MMOBCETHEBHOM JKU3HU,

OCBOCHHE CMOCOOOB pEIIEHUs pa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
¢u3nyeckoll MoOneNbIo, 3a7ad, MOJAPa3yMEBAIONINX CAMOCTOSTEIBFHOE CO3aHHE
dbusznueckoil Mo, COOTBETCTBYIOIICH YCIIOBUSIM 3aJlayd, B TOM YHCIE 3ajad
WHKEHEPHOTO XapaKTepa;

MOHUMaHue (U3WYECKUX OCHOB W MPHHIMUIOB ACHCTBHA TEXHHUYECKHUX
YCTPOUCTB ¥ TEXHOJIOTMUECKUX MPOLIECCOB, UX BIUSHUS HAa OKPY)KAIOILYIO CPENY;

OBJIQJICHWE METOJaMH CaMOCTOSITEIbHOTO TUTAHWPOBAHUS M TPOBEACHUS
¢u3nYeCKNX OSKCIEPUMEHTOB, aHajiW3a W HUHTEepOpeTanuu UHGOpMAaIHH,
OTIpe/ieJICHNs JOCTOBEPHOCTH TOJTYUYCHHOTO Pe3yiIbTaTa;

CO3/IaHUE YCJIOBUM JJISI PA3BUTHUS YMEHHUHM IPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOM JEATETbHOCTH;

pasBuTHe HHTEpeca K cdepaM mpodecCHOHAIBHONW JACSATEIBHOCTH,
CBSI3aHHOM ¢ (DU3UKOM.

116.6.18. B cootBetrctBuuM ¢ TpeboBanusmu ®PI'OC COO yrnyOnéHHbIN
yYpOBEHb M3ydeHus: yueOHnoro mpeamera «dusnka» Ha ypoBHE CpPeTHETO OOIIETo
o0pa3oBaHusl BEIOMpaeTCS OOYYAIOIIUMUCS, TUIAHUPYIOIIAMHU TPOJI0DKECHHUE
00pa30BaHus MO CHEIHATBHOCTAM (PU3UKO-TEXHUIECKOTO MPOQHIIS.

116.6.19. OGmee yncno yacoB, PEKOMEHIOBAHHBIX ISl U3y4YEHUS (PU3UKH
(yriyonennsiit ypoBeHs) - 340 yacos: B 10 kitacce - 170 yacoB (5 yacoB B HezIeI0),

B 11 xmacce - 170 gacoB (5 4acoB B HEJIEIIO).
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[Ipennaraemslii B mporpamme 1o (U3MKE IepedyeHb J1ab0paTOpHBIX U
NPAaKTUYECKUX paboT SBISETCS PEKOMEJIOBAaHHBIM, YUUTENb [elaeT BbIOOp
IpOBEJIEHUS 1a00PaTOPHBIX

paboT 1 OIBITOB C YYETOM MHIUBUAYAIbHBIX OCOOCHHOCTEN 00yUYarOLIIXCS.

116.6.20. B mporpamme mo (pu3HuKe KaK0ro Kiacca mpeiaracTcs pe3eps
BPEMEHM, OTBOJAUMBIN Ha BAPUATUBHYIO YaCTh IIPOIPAMMBI, COAEPKAHUE KOTOPOU
dbopmupyeTcst yyacTHUKaMu oOpaszoBaTelbHOro mpouecca. Jlobas pabouas
oporpaMma JIOJDKHa IIOJHOCTBIO BKJIIOYAaTh B ceOsd cojepKaHME JaHHOU
OpOrpamMMBbl 10 (pU3UKE.

116.6. Conepxxanue ooyuenus B 10 kiacce.

116.6.1. Pasnmen 1. HayuHblit MEeTOI MMO3HAHUS TTPUPOIBIL.

®dusuka - yHaameHTanbHas Hayka o npupoje. HayuHslii MeToa nmo3HaHus U
METO/Ibl UCCIeA0BaHUS (PU3NIECKUX SBICHUM.

DKCHepUMEHT U Teopusl B Ipolecce NMo3HaHus npupoabl. Habmonenue u
HKCHEPUMEHT B (PU3HKE.

Crioco6bl m3MepeHus: (U3MYECKUX BEJIUYMH (aHAJOroBble M LU(POBBIE
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemrHocTy U3MepeHuit PU3NUECKUX BEIUYUH (A0COMIOTHAS U OTHOCUTENbHAS).

MonenupoBanre pU3NYECKUX SBJIEHUHN U MPOILIECCOB (MaTepUalibHAs TOUYKA,
a0CcoIIOTHO TBEP/OE TEJIO, UACATbHAS KHUJIKOCTh, JICAIbHBIN Ta3, TOUSUHBIN 3apsi).
['unore3a. ®U3nUECKUi 3aK0H, TPAHULIBI €TO0 TPUMEHNMOCTH. PU3nUecKas TeopHusl.

Ponp 1 Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapPTHHBI
MUPa, B IPAKTUYECKOHN AEATEIBbHOCTH JIIOJEH.

Y4yeHnuecKHil SKCIIepUMEHT, J1abOpaTOpHbIE pabOThI, MPAKTUKYM.

N3mepeHue cuiabpl TOKa M HANpsSOKEHUS B IEMM INOCTOSHHOTO TOKAa IIpU
MOMOUIY aHAJIOTOBBIX U HU(POBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1U(poBoil maboparopueii mo ¢usuke. [Ipumeps n3mepenus
(bu3MUecKUX BEIUYMH MPU MOMOIIN KOMIBIOTEPHBIX JaTYUKOB.

116.6.2. Pasuen 2. MexaHuka.

116.6.2.1. Tema 1. Kunemaruxka.

Mexannueckoe aBukeHHe. OTHOCUTENBHOCTh MEXaHWYECKOTO JIBUKEHUS.

Cucrema orcuéra.
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[Ipsimast u oOpaTHas 3a1a4 MEXaHUKHU.

Pannyc-BekTop MatepuanbHON TOUKH, €T0 IPOEKLIUH Ha OCU CUCTEMBI KOOPIUHAT.

Tpaexropus.

[lepememienue, cKOpocTh (CpelaHsii CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepUaIbHON TOYKH, UX MNPOCKIMHU HA OCHU CHUCTEMBbI KOOpJUHAT.
CrnoxxeHue nepemMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOIUHEUHOE IBMKEHUE. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTE€pUaIbHON TOYKU OT BPEMEHU U UX
rpaduku.

CBoOogHoe maneHue. YCKOpeHre CBOOOAHOTO majaeHus. J[BukeHue Tena,
OpOILIEHHOTO TOJ[ YIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaibHON TOUYKH OT BPEMEHU U UX TpadUKH.

KpuBonuneitnoe nBukeHuwe. /J[Br>keHHME MaTepHAIbHOM TOYKH IO
OKPY>KHOCTU. YTJOBasi M JHMHEHHas ckopocTh. [lepron u yvactora oOpaiieHwus.
[lenTpocTpemMuTensHoe (HOPMaJIbHOE), KacaTelbHOE (TaHTEHIIMAIBHOE) U TOJTHOE
YCKOpPEHUE MaTepUaIbHON TOUKH.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: CIUIOMETD,
JBI)KEHHE CHAPSAJIOB, LIEMTHBIE, IIeCTepEHYATHIE U PEMEHHBIE Mepe/lauyn, CKOPOCTHbBIE
JUQTHL.

JleMoHCTparuuy.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALIUS KUHEMAaTHYECKUX XapaKTEPUCTUK
JIBU>KEHHUSL.

CriocoObI Hccne0BaHUsT IBUKEHU.

Nnmroctpanus npeneasHoro nepexoa u usMepeHre MrHOBEHHOM CKOPOCTH.

[Ipeobpa3oBanre TBMKEHHUH C HCTIOJIb30BaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3pe’KeHHOM MPOCTPAHCTBE.

HabGmronenne ABWXeHHs Tena, OPOIIEHHOTO TOJ[ YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTu Mpu ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBanme yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPAaeKTOPUA, CKOPOCTEH ABUKEHHUS OJTHOTO M TOTO XK€ Tea

B Pa3HbIX CUCTEMaX OTCUETA.
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Y4eHHUeCKHi HKCIIEPUMEHT, 1ab0paTopHbIe paboThI, MPaKTUKyM. M3ydeHue
HEPaBHOMEPHOTO JBUKEHHUSI C LIEJIbIO ONPEIETICHNS MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHus Ipu MPSAMOJMHENHOM PaBHOYCKOPEHHOM JIBUKECHHUU
10 HAKJIOHHOM IJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHUU.

N3mepenune  yckopeHuss ~ cBOOOAHOro  maaeHUs  (PEKOMEHIOBAaHO
UCII0JIb30BaHKe IUGPOBOIL 1abopaTopun).

N3yyenne pABWKeHHs Tena, OpOLIEHHOTO TOpu3oHTalbHO. I[IpoBepka
TUIIOTE3bI O MPSAMOM MPOMOPLMOHATIBHON 3aBUCUMOCTH MEXY ajJbHOCTBHIO MOJETA
Y Ha4YaJIbHOW CKOPOCTBIO TeNa.

N3yueHne NBUKEHUS Tela MO OKPY>KHOCTH € MOCTOSSHHOM 1O MOJIYJIIO0 CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH MEpUOia OOpaIIeHUsI KOHUYECKOT0 MassTHUKA OT
€ro napamMeTpos.

116.6.2.2. Tema 2. JlunaMuKa.

IlepBblii 3akoH HproTona. HMHeprumanbHble cucTeMbl oTcuéra. llpuHnun
otHocuTenbHOCTH [anunes. HemnepumanbHble cUCTEeMBI OTCYETa (OIpeneseHue,
IIPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu CHil.

Bropoii 3akon HeroToHa U151 MaTepUaibHOW TOYKH.

Tperuii 3akoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TSTOTEHUSA. OKBHUBAJECHTHOCTh T'PAaBUTAIIMOHHOW U
WHEPTHOU MacCCBhI.

Cuna TspKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TMaJCHUS OT BBICOTHI
HaJ[ OBEPXHOCTHIO TUTAHETHI M OT reorpaduueckoit mupoThl. [IBrkeHne HeOECHBIX
TeJ U UX ciyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1Buxynierocs ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuina TpeHHMs] CKOJIbKEHUS M CHUJIa TPEHUs
nokosi. Koaddumuent tpenus. Cuna CONpPOTUBICHUS TPU JABUKEHUU Tela B
JKUJIKOCTH WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO IBUKECHHUSI.

HNasnenue. ['uapocratuyeckoe gasienue. Cuna Apxumena.

TexHuueckne YCTpOWCTBA M TEXHOJIOTUYECKHWE TPOLIECChl:  MOIUIMITHUKH,

ABMKCHNEC NCKYCCTBCHHBIX CITYTHHUKOB.
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JleMOHCTparumu.

HabGnionenne ABMXKEHHS Tel B WHEPIHAIBHBIX UM HEMHEPLHUAIbHBIX CHCTEMax
OTCYETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByx MUIMHAPOB WIH IIAPOB Pa3HON MACChl C OJJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbBHO HEMHEPLIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE DPABHOJEHCTBYIOUIEH NPUIOKEHHBIX K TEIy CHUJ C NPOU3BEICHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHUE B UHEPIUATbHON CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJACICTBHUS TEIL.

N3mepenne Macc no B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U MaICHUU.

LlenTpoOekHbIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUSI TIOKOSI, KAYEHUS U CKOJIbKECHHUS.

Y4yeHHUeCKHil SKCIIEpUMEHT, JIa0OpaTOPHBIE paOOThI, MPAKTUKYM.

N3mepenne paBHOACHUCTBYIOIIEH CHUII TIPU JBUKEHUM OpyCKa IO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3AaBUCUMOCTH BPEMEHH JIBIKEHHUS OpycKa M0 HaKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCChI.

UccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pe3uHOBOM o0pasiie, OT uX aedopMaiium.

N3ydenue ABUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBHIO, IEPEKUHYTOM Yepes3 JErKUi

OJI0K.

N3mepenue koadduimenta TpeHHs MO BEIWYUHE YIJIOBOro KoddduimeHTa
3aBucumoctu F,p(N).

HccnenoBanue nBuxkeHUs Opycka IO HAKJIOHHOW IJIOCKOCTH C IEPEMEHHBIM
KO3 PHUIIMEHTOM TPEHUS.

N3yueHnue nBMKEHUS Tpy3a Ha BaTy C TPEHUEM.

116.6.2.3. Tewma 3. Craruka TBEPIOTO TeNA.

Ab6comotHo TBEpHoe Tenmo. IloctymarenbHOe M BpaliaTteiabHOE JBHXKEHUE

TBEpAOro Tena. MOMEHT CHUJIbl OTHOCHUTEIBHO OCH BpaieHus. llineyo cuibl.

CrnoskeHue cuil, NPUJIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxkecTu Tena.
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YcnoBust paBHOBECHs TBEPAOIO TEA.

YcToitunBoe, HeyCTOuUNBOE, 0€3pa3InyHOE PAaBHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIUTEWH,
CTPOUTEIIbHBIN KPaH, pEIIETYAThIe KOHCTPYKIIUH.

JleMoHCTparuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeCHS.

Y4yeHHuecKHil SKCIIEpUMEHT, JIa0OpaTOPHbIE padOThI, MPAKTUKYM.

HccnenoBanue ycinoBUi paBHOBECHS TBEPIOIO TeJa, UMEIOIIETO OCh BPAILICHHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacy€T CHII yIPYTOCTH.

N3yueHne ycTONYMBOCTH TBEPAOTO TENA, UMEIOLIETrO IIOMIAAb OMOPHL.

116.6.2.4. Tema 4. 3akOHBI COXpaHEHUS B MEXaHHKE.

Nmnynsc MaTepuanbHON TOYKH, CUCTEMBI MaT€pUaIbHBIX ToUeK. LIeHTp mMacc
CHCTEMBI MaTEpUAIbHBIX TOYEK. Teopema 0 IBHKEHUH LIEHTPA Macc.

NMnynbsce cuibpl 1 U3MEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE OBMOKEHHE.

MoMeHT uMIlyabca MaTepuaibHOW TOYKH. [IpencrtaBieHne O coOXpaHEHHH
MOMEHTA UMITYJIbCa B LIECHTPAJIbHBIX MOJISIX.

PabGora cunbl Ha MaloM M Ha KOHEYHOM IepeMeiieHuH. | paduueckoe
npesicTaBjIeHue paboThl CUIIBIL.

MoOIHOCTH CUIIBL.

Kunernueckas sHeprusi MarepualibHOW TOYKU. TeopeMa 00 H3MEHEHHH
KMHETUYECKON SHEPTUH MaTEPUaIbHON TOUKHU.

[ToreHmanbHble W HENOTEHIMUAJIbHbIE CHIbl. [loTeHUManbHAs >HEprus.
[ToTennuanpHas sHEpTHst ynpyro aedopMUpoBaHHON mpyxkuHBL. [loTeHIMambpHas
SHEPrus

TeJa B OJHOPOJHOM IpaBUTAIMOHHOM nosie. [loTeHnmanpHas sHeprus tena
B TPaBUTAIMOHHOM IIOJi€ OJHOPOJHOTO Iapa (BHYTpHM U BHe miapa). Bropas
KOCMMYECKasi CKOPOCTh. TpeTbst KoCMUYECKasi CKOPOCTb.

CBsi3b pabOThl HEMOTEHIUMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruu

CHCTEMEI TeJ. 3aKOH COXpaHCHUA MEXaHMYECKOM SHCPIUH.
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Yipyrue u Heynpyrue CTOJIKHOBEHHS.

YPaBHeHI/Ie BepHynJ’II/I JUIsL HUJeallbHOM KMIKOCTH Kak CIICJACTBHE 3aKOHa

COXpaHCHUA MEXaHUYECKOM SHCPIUH.

TexHuueckue YCTpOﬁCTBa U TCXHOJJIOTHYCCKUC IIPOLHECCChI: ABHUKCHHC PAKCT,

BOJOMET, KONEP, NPy KUHHBINA MTUCTOJIET, TMPOCKOII, (PUTYpHOE KaTaHHE Ha KOHbKaX.

JlemoHcTpamuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE NBM)KEHUE.

N3MepeHne MOUTHOCTH CHUITBI.

N3meneHue sHepruu Tena npu COBEPIICHUN PabOTHI.

Bzaumnbie IMpCBpalICHUA KHHETUYECKOM U IMOTCHIMAILHON 3Hepr1/1ﬁ IIpu

I[CflCTBHH Ha TCJIO0 CUJIBI TAKCCTHU U CUJIbI YIIPYT'OCTH.

CoxpaHeHue YHepruM Mpu CBOOOTHOM IMaJICHUU.

VY4yeHnuecKkHil SKCIIepUMEHT, JIaOOpaTOPHbIE pabOThI, MPAKTUKYM.

N3mepenue uMmityinbca Tena 1o TOpMO3HOMY MYTH.

N3mepenune CUibl TSI, CKOPOCTH MOJIEITH JIEKTPOMOOUIISE U MOIITHOCTH CHIIBI TSTH.
CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBL.

HccenenoBanue cOXpaHeHU UMITYJIbCaA IIPU YIIPYTOM B3aUMOJEHCTBUH.
N3mepenne KNHETUYECKOM DHEPTHUH TEJIa [0 TOPMO3HOMY ITyTH.

CpaBHEeHHE U3MEHEHHMs TMOTEHIIMAIBHOW HSHEPTUU TPYKHUHBI C PabOTON CHIIBI

TPEHUS.

Omnpenenenrie pabOTHl CHIBI TPEHUS TPU JBUKEHUM Tella TO HAKIOHHOU

IIITOCKOCTH.

116.6.3. Paznen 3. MonekymsipHas pu3uka U TepMOJUHAMUKA.
116.6.3.1. Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

OcHOBHbBIE TOJIOKEHUSI MOJEKyJsapHO-KuHeTHnueckoir Teopun (MKT), ux

onbITHOE 00ocHOBanue. uddysus. bpoyHoBckoe nBrxeHne. XapakTep ABHKEHUS
Y B3aWMOJICHCTBHS YacTHUIl BellecTBAa. MoJenu CTPOEHHsI Ta3oB, JKUIKOCTEH M
TBEPJBIX TEJ U 0OBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3Mepsl Mouiekya (atomoB). KonnuectBo BemecTsa. [locrossHHas ABoraapo.
TemnoBoe paBHOBecue. TemmepaTypa u crmocoObl e€ usmepenus. Illkama

teMrieparyp Llenscusi.
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Mopgenb uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPUU: YaCTULIbI
ra3a JBUKYTCSl XaOTHUECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

['a3zoBbie 3akoHbl. YpaBHeHue MenaeneeBa-Knaneiipona. AOcomoTHas
temreparypa (mkana temrepatyp KensBuna). 3akon [lanpTona. M3omporeccsl B
UJealbHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduueckoe
Ipe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, H30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M CpEeIHEW KHUHETHYECKOM  SHeprueit
MOCTYNATENIbHOTO TEIUIOBOTO JBM)KEHHMSI MOJIEKYJ HJCAIbHOTO Ta3a (OCHOBHOE
YpaBHEHHE MOJIEKYJIIPHOKHHETUYECKON TEOPUH UICATBHOTO T'a3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpEHEM
KMHETUYECKON IHEPTUEN MOCTYNATEIbHOIO TEIJIOBOTO ABUKEHHUS €€ YaCTHII.

TexHudeckne yCTpOHMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: TEPMOMETD,
O6apomeTp, MoJyuyeHne HAaHOMATEPUAIOB.

JleMoHCTpauu.

Mopenu IBUKEHUS 4YaCTHUI] BELIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO IBHKEHUS.

Huddy3us KUAKOCTEH.

Mogens onbita [lITepHa.

[Iputsxkenne Moiiexky:i.

Mopenu KpUCTaJNINYECKUX PEIETOK.

Habmionenue u uccienoBaHue U30IPOIECCOB.

Y4eHHueCKHi SKCTIEPUMEHT, JIa00paTOPHBIE pa0OThI, MPAKTHKYM.

MEXKy TOpSTYEN U XOJIOTHOU BOJIOM.

N3yyeHne H30TEpMUYECKOr0 Mpolecca (PEKOMEHAOBAHO MCIOJIb30BaHNE
nudposoit mabopatopun).

N3ydenue n30XopHOro mporecca.

N3yuenune nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHHUS COCTOSIHUS.

116.6.3.2. Tema 2. TepmoauHamuka. TenaoBbie MallIUHBbI.

Tepmonunamuueckas (TJ]) cucrema. 3amaHue BHENIHUX  YCIOBUM s

TEPMOJAMHAMUYECKOW CHUCTEeMbl. BHemHue u BHyTpeHHHe napamerpsl. Ilapamerpsl
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TEPMOJUHAMUYECKON CHCTEMBbl KaK CpEJAHHME 3HAUYEHUS BEJIWYHMH, ONUCBHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hauano  TepMOAMHAMMKH. CamonpousBoiibHas  penakcauus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens wuaeanbHOro raza B TEPMOAMHAMHMKE - CHUCTEMA YpaBHEHMIA:
ypaBHeHHe MeHneneeBa-Knanelipona U BbIpaXX€HUE JUIsi BHYTPEHHEH SHEpPrUU.
VYcnoBus NPUMEHMMOCTH 3TOM MOJENU: HU3Kas KOHLIEHTpAIMs YacTHII, BBICOKHE
TeMIlepaTypbl. BelpaxkeHue st BHYTPEHHEW SHEPIHMM OJHOATOMHOIO HJIEAJIBHOTO
rasa.

KBazucraTuueckue 1 HeCTaTUYECKUE TPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAMHaMuKe. Beruucienne paboTsl 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Temnonepenaya  kak  cmoco0  M3MEHEHHsS  BHYTPEHHEW  SHEpruu
TEPMOJUHAMUYECKON  cucTeMbl  0e3  coBepuueHuss  pabotsl.  KonBekuws,
TEIJIONPOBOIHOCTD, U3ITyUECHHE.

KonmunuectBo Ttemnotel. TemnoéMkocTs Tena. YaenbHas U MOJIApHas
TEIIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maliepa. YenpHas TEIIOTa CrOpPaHHUs
toruiiBa. Pacuér KkonudecTBa TEIIOTHl Mpu  Teruionepenade. llonstue o006
aguabaTHOM Tpolecce.

[TepBrIi1 3aK0H TepMOIUHAMUKU. BHYTpeHH:s dHEprusa. KoamuecTBo TEeIIOTh
U paboTa Kak Mepbl HU3MEHEHUS BHYTPEHHEW OHHEPTHH TEPMOIUHAMUYECKOM
CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKHM U1 PABHOBECHBIX MIPOLIECCOB: 4Yepes3
3a/laHHO€ PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOH CHUCTEMbI MPOXOJIUT
eIMHCTBEHHAs afinadaTa. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3akoH TepMOAMHAMMKH Ui  HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOXHO TepeaaTh TeIIoTy OT 0ojiee XOJOJHOro Tena K Oosiee HarpeToMmy 0e3
komneHcauu (Knaysuyc). Heo6paTuMocTh MpUpOIHBIX TPOLIECCOB.

[Tpunnune! nerictBus TernoBbix MamuH. KT/,

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTHYECKHE aCMEKThl MCIOJIb30BaHMs TEIUIOBBIX JBUraTenei. TersoBoe

3arpsi3HEHUE OKPYKAIOUIEH cpebl.
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TexHuueckne yCTpOHWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJOAWIBHUK,
KOHIUIIMOHEP, AW3EIbHBIA M KapOIOpaTOpHBIA JBUTATeNId, IapoBasi TypOuWHa,
IIOJIyYEHUE CBEPXHU3KUX TEMIIEPATYp, YTWIM3ALMSA «TEIIOBBIX» OTXOIOB C
HCIOJIb30BAHUEM TEIJIOBOI'O HACcOCa, YTHIIM3AIMs OMOOpraHMYEeCKOTo TOIUIMBA IS
BbIPA0OTKHU «TEIJIOBOW» U 3JIEKTPOIHEPTUU.

JlemoHcTpamuu.

N3menenne teMiiepaTypsl IpH a11abaTHYECKOM PacIIMPEHUU.

Bo3ayuinoe oruuso.

CpaBHEHUE yIETbHBIX TEIUIOEMKOCTEMN BELIECTB.

CrniocoObl U3MEHEHUs! BHYTPEHHEN SHEPTUU.

UccnenoBanue agnabaTHOTO MpoIiecca.

KomMmmnbroTepHbIe MOIENN TEIJIOBBIX JBUTATEIIEH.

Y4yeHHueCKHil SKCIIEpUMEHT, JIa0OpaTOPHBIE pa0OThI, MPAKTUKYM.

N3mepenue ynenpHON TEII0EMKOCTH.

UccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHOTO Ipolecca.

N3ydeHne B3aMMOCBSA3M JHEPIMU MEKMOJEKYJSIPHOTO B3aWMOJCHUCTBUS H
TEMIIEPATYPbl KMIIEHUSI JKUJKOCTEM.

116.6.3.3. Tema 3. ArperatHbie cCOCTOSAHUS BelecTBa. Ma30Bble MEPEXOBI.

[TapooOpazoBanue u KoHAeHcanus. VcmapeHwe W KumNeHHe. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUS.

HacpllieHHble ¥ HEHachllleHHble napbl. KayecTBeHHass 3aBHCHMOCTH
IUIOTHOCTH U JaBJIEHUS HACBILIEHHOIO [apa OT TEMIEPATYPbI, UX HE3aBUCUMOCTb OT
o0Béma

HACBIILIEHHOT0 Mapa. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT JABJICHUS B
KUAKOCTH. BraxxHOCTh BO3/1yxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucrammueckue u amop¢Hbie Tesa. AHU30TPONHUS CBOWCTB
kpuctayuioB. llnaBineHue m Kpuctamnuzanus. YaenbHas TEIJIOTa IUIaBJICHUS.
Cybnumanusi.

Hedopmariuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacmupeHue KUIKOCTeH U TBEPABIX TN, 00bEMHOE U JIMHEHHOE
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pacumperre. AHrapMOHHM3M TEIIOBBIX KOJIEOAHHM YacTUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOT'O pacIIupeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue 3Heprun B PazoBbIX NEPEXOAAX.

VYpaBHeHHe TeroBoro OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadPUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanwmnsapuele siBneHus. JlaBiaeHue noa MCKpPUBIEHHON MOBEPXHOCTBIO HKUIKOCTH.
®opwmyia Jlannaca.

TexHuueckne yCTpOWCTBA M TEXHOJOTHYECKUE IIPOLIECCHI:  JKUJIKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPUAJIBI.

JleMoHCTparuu.

TemnoBoe paciupeHue.

CBolicTBa HACHIIICHHBIX MAPOB.

Kunenue. Kunenue npy NnOHMKEHHOM JTaBJICHUH.

N3mepenue cumibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITBHI ¢ MBUIBHBIMU TIJIEHKAMH.

CmauuBaHue.

Kanunnsapueie siBneHus.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

CniocoOb1 U3MEpeHUs BIAXKHOCTH.

HccnenoBanue HarpeBaHusl U MJIaBJICHUS KPUCTAUIMUECKOTO BEILECTBA.

Buasl nedopmarnuid.

Hab6mronenne maneix nedopmanuii. YUeHUUECKUN IKCIIEPUMEHT, J1TaOOopaTOpPHBIE
paboThI, TPAKTUKYM.

N3ydeHne 3akOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

HN3mepenne yaenbHOM TeIIOThI MIABJICHUS JIbJIA.

N3yueHne cBOMCTB HACKHIIICHHBIX MAPOB.

N3mepenne aOCOMIOTHON BIAKHOCTH BO3AyXa M OIIEHKA MacChl MapoB B
MOMEIICHUH.

N3mepenne kordduiinenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenune monyns FOnra.

UccnenoBanne 3aBHUCHUMOCTH JAepopMalid  pPEe3UHOBOro oOpasma oT

IIPUJIOKEHHOU K HEMY CHJIBI.
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116.6.4.  Pazpen 4. DnekTpouHAMHUKA.
116.6.4.1. Tewma 1. DaekTpuueckoe moJie.

OnexTpu3auus Tea U €€ MposIBICHUS. DJEeKTpuueckuil 3apsia. /[Ba Buma
ANEKTPUYECKUX 3apsfaoB. [IpoBOOHUKH, OUANIEKTPUKH U  MOJYIPOBOJHHUKH.
DneMEeHTapHbIN 3JIEKTPUYECKUI 3apsf. 3aKOH COXpPaHEHMS JIEKTPUUECKOTO 3apsiia.

B3aumopetictBue 3apsaaoB. Toueunsie 3apsaasl. 3akoH KyioHa.

Onextpuueckoe noisie. Ero nelicTBre Ha AIEKTpUYECKUE 3aps/Ibl.

Hanpsokéanocts  anektpuueckoro mojis. IlpoOwbeiii  3apsan.  Jluawuum
HaIpPsHKEHHOCTHU AJIEKTPUYECKOro noisi. OqHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTD 3IEKTPOCTATHYECKOIO MOJA. Pa3HOCTH MOTEHIMAIOB M
HanpspbkeHue. l[loTeHnmanbHash SHeprust 3apsiga B DIIEKTPOCTATHYECKOM IIOJE.
[ToTennman 31eKTpOCTaTUIECKOro NojsA. CBA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMAJIOB [JJIsl JJIEKTPOCTATHUUECKOro MoJjig (KaKk OJHOPOJHOTO, TaK U
HEOJHOPOJHOTO).

[IpuHUUI cynepno3ulivy 3JIEKTPUUECKUX MOJIEH.

ITone Ttoueunoro 3apsaa. [lone paBHOMepHO 3apspkeHHOU cdephl. [lome
paBHOMEpPHO 3apsiKeHHOro mo o0béMy 1mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOW TIOCKOCTH. KapTuHbl JNHHMA HANpsHKEHHOCTH HJTUX TONEH U
AKBUITOTCHIIMATIbHBIX TOBEPXHOCTEM.

IIpOBOAHMKH B DIIEKTPOCTATUYECKOM I10JIE€. Y CIIOBUE PAaBHOBECUS 3apsII0B.

JIMDIEKTPUKH B DJIEKTPOCTaTUYECKOM M0J€e. J[MdIeKTpruuecKas IpOHUIAEMOCTh

BEILIECTBA.

Kongencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa.

[TapamnensHOE COCIMHEHUE KOHJIEHCAaTOPOB. ITocnenoBarenbHOE
COEIMHEHUE KOHIEHCAaTOPOB.

OHeprus 3apsyKEHHOT0 KOHAEHCATopA.

JIBrKeHHE 3apsKEHHOM YaCcTULIBI B OJHOPOJHOM 3JIEKTPUUECKOM TIOJIE.

TexHudeckne ycCTpOHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AIEKTPOCKOIL,
AIIEKTPOMETP, DIIEKTPOCTAaTHUECKas 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB,
KOHJIeHCaTOphI, TeHepaTop Ban ne ['paada.

JleMoHCTpauu.
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Y CTpOUCTBO U IPUHIUI AEUCTBUSA dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DNEeKTpUUECKOE MOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogpens anekTpocraTueckoro reseparopa (Ban ne ['paaga).

[IpoBOIHMKH B DJIEKTPUUECKOM IIOJIE.

DnexTpocTaTudecKas 3amura

YCTpOUCTBO U 1EUCTBUE KOHIEHCATOPA OCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAAU
IUTACTHH, PACCTOSHUSA MEXAY HUMU U IUIJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus MEKTPUUYECKOrO MO 3apSKEHHOT0 KOHAEHCATOPA.

3apsanka 1 pa3psaka KOHAEHCATOpa Yepe3 pe3ucTop.

VY4eHnueckuil SKCIepUMEHT, JIa0OpaTOPHbIE pabOThI, MPAKTUKYM.

Onenka cui B3auMOJIEUCTBYS 3apsKEHHBIX TEII.

HaGmionenne mnpeBpallleHusi SHEPrUM  3apsyKEHHOTO KOHJIEHcaTopa B
DHEPTUIO U3ITyYEHHUs CBETOANO/A.

N3yuyeHune npoTekaHus TOKa B €U, COAEpKaIIel KOHAEHCATOP.

Pacnpenenenune Pa3HOCTH MTOTEHIINAJIOB (HampsKEHU) pu
IIOCJIEI0BATEILHOM COEIMHEHUH KOHICHCATOPOB.

NccnenoBanne pa3psia KOHIEHCATOPA YEPE3 PE3UCTOP.

116.6.4.2. Tewma 2. IloCTOSHHBIN EKTPUIECKUI TOK.

Cwuta Toka. [1oCTOSTHHBIN TOK.

VYcnoBus CylmecTBOBaHUS MOCTOSHHOIO 3JIEKTPUYECKOro Toka. McTouHMKH
toka. Hanpsbxenne U u DJIC £.

3akoH Oma Jy1sl yyacTKa LEIH.

DneKkTpuiecKoe COIIPOTHUBIICHHUE. 3aBUCUMOCTD COIIPOTHUBIICHHUS
OJIHOPOJHOI'0 IPOBOJHHMKA OT €ro JUIMHBI WM IUIOMIAJN MOMNEPEYHOr0 CEYECHUSI.
VY 1enpHOE CONPOTHUBIIEHHUE BEIIECTBA.

[TocnenoBarenbHOE, MApAIIIENBHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBnéHHBIX dekTprudeckux nenei. [Ipasuna Kupxroga.

Pabora snextpuyeckoro Toka. 3akoH Jlxoymnsa-Jlenna.

MOMHOCTh 3JEKTPUYECKOr0 TOKA. TemnioBas MOIIHOCTB, BbIAENIsIEMas Ha

pesucrope.
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OJIC u BHyTpeHHee CONPOTHUBIICHHME HMCTOYHHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTO#) AJIeKTpUUYecKoi enu. MoiHocTh ucTouHnka Toka. Kopotkoe
3aMbIKaHUE.

KongeHncatop B 11enu mocTosIHHOTO TOKA.

TexHnyeckrne yYCTpPOMCTBA M TEXHOJOTMYECKUE TIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPTUH.

JleMoHCTparuu.

N3mepenune cuiibl TOKa M HAMIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS ISl PE3UCTOpa,
JIaMIIbI HAKaJIMBaHUS U CBETOJUO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS LWJIWHIPUYECKUX MPOBOJHUKOB OT JUJIMHBI,
TJIOIAIM TTOTIEPEYHOr0 CEUCHHS M MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT CONTPOTUBIICHUS ITPU TOCTOSTHHOM
HaIPSHKEHUH.

[Ipsimoe uzmepenue IJ1C. KopoTkoe 3aMblkaHUE ralbBAHUUECKOT0 3JIEMEHTA
U OILICHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

CrniocoObl coeiMHEHHs] ICTOYHUKOB Toka, DJ[C Oarapeil.

TOKA B LIETH.

YueHnyeckuil SKCepUMEHT, J1abopaTOpHbIE PAOOTHI, MPAKTUKYM.

HccnenoBanne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

UccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXAY IMOTOCAMH HCTOYHHMKA TOKAa OT
CHJIBL.

N3mepenue ynenbHOro COnpoTUBIEHUS TPOBOAHUKOB.

UccnenoBanue 3aBUCMMOCTY CUJIBI TOKA OT HATIPSDKEHUS JJIsI JTAMITBl HaKaJIMBaHUSI.
VBenuueHue npejesia u3MepeHus ammnepMerpa (BoJIbTMETPA).

Nzmepenue 3/1C 1 BHyTpPEHHETO COMPOTUBIICHHUS UCTOYHHUKA TOKA.

Uccnenoanue 3aBucumoctu DJIC raibBaHUUECKOrO 3JIEMEHTa OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

UccnenoBanue pa3HOCTH TOTEHIIMATIOB MEXY MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETH.

UccnenoBanre 3aBUCUMOCTH MOJE3HONW MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

116.6.4.3. Tewma 3. Toku B pa3nIu4YHBIX Cpeaax.
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OnekTpuueckass NPOBOAMMOCTb  PA3IMYHBIX  BELIECTB. DJIEKTPOHHAS
IIPOBOAMMOCTb TBEPIBIX METAJUIOB. 3aBHCHUMOCTH COINPOTUBJICHUS METAJJIOB OT
temneparypsl. CBEpXIpOBOAUMOCTb.

DneKTpUYecKHil TOK B BakyyMe. CBOWCTBA 3IEKTPOHHBIX ITyYKOB.

[lonynpoBoguuku.  CoOcTBeHHass M NIpUMECHas  MPOBOJUMOCTh
NOoJyNpoBOAHUKOB. CBOMCTBa p-n-niepexoja. [lonynpoBoIHUKOBbIE TPUOOPHI.

DNEKTPUUECKUI TOK B 3JEKTPOJIUTAX. IDNEKTPOIUTHYECKAsT TUCCOLIMALIMSL.
Onexrpoinus. 3akoHsl Papanes 1 dIEKTPOIU3a.

OnexTpudeckuii TOK B razax. CaMOCTOATENBHBI M HECAMOCTOATEIbHBIN
paspsan. Pasnuunble THITBI caMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHnueckne ycCTpOHCTBa M NPAKTHUECKOE INPUMEHEHHUE: Ia3opas3psHbIE
JamIbl, 3JIEKTPOHHO-Ty4yeBas TpyOKa, MOJYyNpPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (OTOANO, CBETOINO]I, TaJbBAaHUKA, pa)UHUPOBAHUE ME/U, BHIIIJIaBKa
AIIOMUHUS, JIEKTPOHHAS] MUKPOCKOIIHSL.

JlemoHcTpamuu.

3aBUCUMOCTH COIIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOAUTOB. 3aKOHBI dNeKTponn3a Papazes.

HckpoBoli pa3psia ¥ IpOBOAUMOCTD BO31yXa.

CpaBHeHue IPOBOAMMOCTH METAJJIOB U MOJYTPOBOIHUKOB.

OaHOCTOPOHHSS TPOBOJUMOCTD TUO/1A.

Y4yeHnuecKHil SKCIIepUMEHT, J1abOpaTOPHbIE pabOThI, MPAKTUKYM.

Hab6monenue anexkTponmsa.

N3mepenue 3apsia 0THOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTHBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsiTUE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH THOJIA.
116.6.5. ®usuueckuil NpakKTUKYM.
CriocoOb1 m3MepeHus GU3HUECKUX BEITUYHH C HCIIOIh30BAHUEM aHATOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIIOTHBIE ¥ OTHOCHUTEINILHBIC MOTPEITHOCTH M3MEPEHUN (DU3MUECKUX BEITUYHH.
OlieHKa rpaHull MOTPEIIHOCTEH.
[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUNA  3aBUCUMOCTEU

¢u3nYecKNX BETUYMH, MPOBEPKA MPEIJIOKEHHBIX Tumore3 (BBIOOp U3 pador,

Mporpamma - 03



ONMCAHHBIX B  TEMAaTHMYECKUX  pa3fenax  «YUYEHHYECKUH  HKCIEPUMEHT,
nabopatopHbie pabOThI, IPAKTUKYM),
116.6.6. MexnpeaMeTHbIE CBSA3H.

N3yuyenne «kypca Qusuku yriyonénHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUYETOM COZAEPKATENbHBIX MEXIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu ¥ TEXHOIOTHH.

MexnpeaMeTHble MOHATHUS, CBS3AHHBIE C M3YYEHHUEM METOJIOB HAyYHOT'O
MO3HAHUS: SIBJICHHE, Hay4yHbI (akT, rumote3a, (pusmyeckas BeIUYMHA, 3aKOH,
Teopus, HaONIIOJCHHE, SKCIEPUMEHT, MOJIEJIUPOBaHUE, MOJIeNb, HU3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIbHBIE MPUOOPHI, IU(pOBast 1abopaTopusi.

Maremarnka: Pemenne cucrempl ypaBHeHUW. JImHeWHas QyHKIUS,
napaOouia, runepOosa, ux rpaduku U cBOMCTBA. TpUroHOMETpUYecKue (PyHKIIMH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
BekTopsl 1 uX MPOEKIMU HA OCU KOOPJUHAT, CJI0KEHNE BEKTOPOB.

buonorus: Mmexannyeckoe IBUKEHUE B KUBOH mpupoe, auddysusi, ocMoc,
TEIIO0OMEH JKUBBIX OPTraHU3MOB, TEIIOBOE 3arps3HEHHE OKPYKAIOIICH Cpelbl,
yTHIN3alKsT OMOOPraHMYECKOr0 TOIUIMBAa ISl  BBIPAOOTKH  «TEIUIOBON» H
AJIIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSHKEHUE U KANUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SBJICHUS B )KUBOU mpupo/e.

XUMUS: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIpHAas Macca, MOJyYyeHHEe HaHOMAaTepuasoB, TEIJIOBbIE CBOWCTBA
TBEPJBIX TeJl, KUJKOCTEU U Ta30B, KUAKUE KPUCTAIIbI, JIEKTPUUECKUE CBOICTBA
METaJUIOB,  DJIEKTPOJUTUYECKAs]  JAUCCOLMAIMs, TalbBaHUKA, AJIEKTPOHHAs
MUKPOCKOTIHSI.

['eorpadusi: Bna>xHOCTH BO3/AyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonorus: npeoOpa3zoBaHue ABMKEHUI C MCIOIb30BAaHUEM MEXaHU3MOB,
y4€T CYXOro U IKHUIKOrO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKIUU
(KpOHIITEHH, peleTyaTble KOHCTPYKIMHU), HCIIOJIb30BAaHUE 3aKOHOB COXpaHEHUS
MEXaHUKU B TEXHHKE (THMPOCKOI, BOJOMET M JPYTHUE), ABUTATEb BHYTPEHHETO
Cropanusi, mapoBasi TypOruHa, OBITOBOW XOJIOJWIBHHUK, KOHJAUIIMOHEDP, TEXHOJIOTUU
MOJIyYeHUS. COBPEMEHHBIX MAaTE€pUaIOB, B TOM YHCIE HAHOMAaTepHallOB, H

HAaHOTCXHOJIOTHUH, BJICKTPOCTATHYCCKAA 3alluTa, 3a3C€MJICHUC 3JICKTpOHpPI60pOB,
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ra3opa3psIHbIC JIAMIIBI, TOJYITPOBOJHUKOBBIC PUOOPHI, TAIbBAHHUKA.
116.7. Conepxanue odyuenus B 11 kiacce.
116.7.1. Paznmen 4. DnexTpoauHaMUKA.
116.7.1.1. Tema 4. MarauutHoe moJe.

B3aumopelicTBiie TMOCTOSIHHBIX MarHUTOB W MPOBOAHUKOB C TOKOM.
MarnutHoe mnose. BekTtop MarHUTHOW HHAYyKUMH. lIpuHIMO Cyneprno3unun
MAarHUTHBIX MMOJIEH. JINHUM MarHUTHON MHIYKITUU.

MarautHoe 1oJjie IPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuna Ammepa, e€ HarpaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HanpaBjIeHUE U MOAYJIb. J[BIKEHUE 3apsKEHHOM YaCTULIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cunel Jlopenna.

MarunuTHoe noJie B BeniecTBe. @eppoMarHeTuky, napa- U JuaMarHeTUKH.

TexHudeckne yCTPOMCTBA W TEXHOJOTMYECKHUE TMPOIECCH: MPUMEHEHHE
MOCTOSIHHBIX MarHUTOB, JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, SJIEKTPOABUTATEND
SAxobu, yCKOpUTETH 3JIEMEHTAPHBIX YACTHII.

JleMoHCTparuu.

Kaptuna nuHWMHA  MHOIYKIMM  MAarHUTHOTO  MOJS  TIOJIOCOBOTO M
MOIKOBOOOPA3HOT'O MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHuit MAarHUTHOM MHAYKUUHU MOJISl JJIMHHOTO IPSIMOTO MPOBOJHUKA
¥ 3aMKHYTOTO KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBre cuiibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

Habmronenne nBukeHUs Mydka 3JeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHUMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npubdopa
MarHUTORJIEKTPUUYECKON CUCTEMBI.

YyeHn4yeckuil SKCIEpUMEHT, JTabopaTOpHBIe PAOOTHI, MPAKTUKYM.

UccnenoBanrne MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

UccnenoBanue neiicTBUS MTOCTOSTHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl Amnepa.
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N3ydenue 3aBUCUMOCTH CHIIBI AMITEpA OT CHJIBI TOKA.

OnpeneneHre MarHUTHOM MHIYKIIMM Ha OCHOBE U3MEPEHUSI CUIIbI AMIiepa.

116.7.1.2. Tema 5. DneKTpoMarHuTHasT UHITYKIIHSL.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKIMUA. [loTOK BEekTOpa MArHUTHOMN
uaaykuud. JOJIC uHAyKIUU. 3aKOH JJIEKTPOMAarHUTHOW wuHAyKuuu Dapazes.
Buxpeoe anekrpuueckoe nose. Toku Dyko.

OJ1C uHAYKIIUY B IPOBOJAHUKE, JBUXKYIIEMCS B OJJHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTyiika WHIYKTUBHOCTH B 1€MW IOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. 3/]C caMOMHIYKIIAH.

DHEPrusi MarHUTHOTO TOJIsl KaTYIIKA C TOKOM.

DIJIEKTPOMAarHuTHOE MOJIE.

TexHuueckrue yCTpOWCTBA M TEXHOJOTUYECKUE MPOILECChl: MHAYKIIMOHHAS
M€4Yb, COJICHOMI, 3aIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUU B MAarHUTHOM I0JIE
3emin.

JlemoHcTpamuu.

HaGmtonenue saBieHus 2IEeKTPOMAarHUTHOM UHIYKITHH.

UccnenoBanue 3aBucumoctd IJC HMHAYKIHMM OT CKOPOCTH HU3MEHEHUS
MarHMTHOTO MOTOKA.

[IpaBuno Jlenna.

[Tamenue MaruuTa B alFlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIAH.

Uccnenoanue 3aBucumoctr DJIC caMOMHIYKIIMA OT CKOPOCTH W3MEHEHUS
CHJIBI TOKA B IICTIH.

Y4eHHUeCKHi SKCIIEPUMEHT, JIa0OpaTOPHBIE padOThI, MPAKTHKYM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHON MHYKIIUH.

Ornpenenenne HAYKIUKA BUXPEBOI'O MATHUTHOTO MOJIS.

HccnenoBanue siBIEHUS CAMOUHIYKIIHH.

COopka MOJIeNIH AIEKTPOMArHUTHOTO TeHEPaTopa.

116.7.2. Pasnen 5. KoneOaHust 1 BOJIHEL
116.7.2.1. Tema 1. Mexanndeckue KoJcOaHHs.

Konebarensuasg cucrema. CBOOOIHBIE KOJIEOAHNS.
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["apmonmnueckue konebanus. Knaemarnueckoe ¥ TUHAMUYECKOE OTMICAHHE.
DHepreTUYecKoe onucaHue (3aKOH COXpaHCHHS MEXaHW4YeCKOW 3Hepruu). BriBon
JTUHAMHUYECKOTO OMHCAHUS TapPMOHUYECKUX KOJEOAHUN M3 MX SHEPreTUYECKOro U
KHHEMaTUYSCKOTO OMMHCAHMSI.

Ammuntyna u ¢gaza kosebanuil. CBsi3b aMIUIMTY/bI KOJIEOAHUM HMCXOAHOU
BEJIMYUHBI C aMIUTHTYIaMH KOJICOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m yacrora konebanuid. Ilepuon ManbIX CBOOOJIHBIX KoJeOaHUU
MaTeMaTHYEeCKOTO MasTHHKA. llepron CBOOOMHBIX KOJIEOAHWH MPYKUHHOTO
MasTHHUKA.

[lonsatne o 3aryxaromux KojeOaHUsAX. BbIHYXIEHHBIE KoJieOaHUS.
Pe3onanc. PezonancHas kpuBas. BnusHue 3aTyxaHusi Ha BUJ p€30HAHCHOW KPUBOU.
ABTOKOICOaHUS.

TexHuueckre ycTporucTBa U TEXHOJIOTHUYECKUE MPOIIECChl: METPOHOM, YaChl,
Kaueln, My3bIKaJIbHbIe MHCTPYMEHTHI, cericmorpad.

JlemoHcTpamuu.

3ammchk K0ae0aTeILHOrO JBHKCHHS.

Habmronenne He3aBUCMMOCTH NIEPHO/Ia MAJIbIX KOJIEOAHU rpy3a Ha HUTHU OT
aAMILUTATYTBI.

HccnenoBanue 3aTyxarolmux KoseOaHMM M 3aBUCHMOCTH  IEepHOJa
CBOOOHBIX KOJIEOAHUI OT COMPOTUBIICHHUS.

UccnenoBanue koneOaHWii TIpy3a Ha MACCUBHOM MpPYXHHE C LEJbIO
dbopMHUpOBaHUS TIPEACTaBICHUI 00 HIeaTbHON MOICIH MPY>KMHHOTO MasTHHKA.

3aK0oH COXpaHEHHsI SHEPTUHU MPH KOJICOAHUAX TPy3a Ha IIPYKHUHE.

UccnenoBanue BoIHYKACHHBIX KOJICOAHUM.

HabGmonenne pesonanca.

YueHn4yeckuil SKCIEpUMEHT, JTabopaTOpHbBIE PaOOTHI, MPAKTUKYM.

N3mepenue neproaa cBOOOTHBIX KOJICOAHUI HUTSHOTO U TPYKUHHOTO MAasiTHUKOB.

N3yueHne 3akOHOB JBUKECHHS TeJla B X0/ KOJIeOaHHI Ha YIIPYyTroM MojBece.

N3yueHne NBUKEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTATYAbI 3aTYXaIOIINX KOJICOaHUH.

HccnenoBanue BEIHYKISHHBIX KOJIEOAHUH.
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116.7.2.2. Tema 2. DneKTpOMarHuTHbBIE KOJIEOaAHUS.

Konebarenpupiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHUS B
uaealbHoM KoseOarenbHoM KoHType. Dopmyna Tomcona. CBs3b aMILTUTYIbI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHUIIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUS YHEPTUH B UJI€AJIbHOM KOJIe0aTeIbHOM KOHTYPE.

3aTyxaromue AIEKTPOMAarHUTHBIE KoJeOaHus. BriHyX1eHHbBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUS.

IlepeMenHblli TOK. MOIIHOCTH TNEPEMEHHOIO TOKA. AMIUIUTYJHOE U
NEUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKAa M HANpPSDKEHUS TpH pa3indHoil (opme
3aBUCHMOCTH [TIEPEMEHHOT0 TOKAa OT BPEMEHH.

CuHycouganbHbIil IEpeMEHHbIN TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTHBHOCTH B II€NM CUHYCOHWJAJIBHOIO NEPEMEHHOIO TOKa. Pe3oHaHC TOKOB.
Pe3onaHc HamnpsKeHU.

Wneanbubiii  Tpanchopmarop. [lpousBoacTtBo, mnepenaya u  moTpeOIeHHE
AIEKTPUUECKON IHEPTUH.

DKOJIOTMYECKHE PHUCKH TpU MPOU3BOJACTBE  3JeKkTposHepruu. Kynbrypa
WCITOJIb30BAaHMS DJIEKTPOIHEPIUH B TOBCEIHEBHOM KU3HU.

TexHruueckrne yCTpOMCTBA M TEXHOJIOIMYECKUE IPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUU DIIEKTpOIepeiay.

JlemoHcTpamuu.

CBO0OO/IHBIE 3TIEKTPOMATHUTHBIE KOJICOAHMUS.

3aBHCHMOCTb YaCTOTHI CBOOOHBIX KOJI€OaHH OT MHAYKTUBHOCTU U EMKOCTH
KOHTYDA.

OcuusiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarIMUX EKTPOMATHUTHBIX KOJeOaHU.

Mopenb 31eKTpOMarHuTHOTO FeHepaTopa.

BriHyX/1eHHBIE CHHYCOHIATbHBIE KOJIeOaHusI.

Pesucrop, kaTylika THAYKTUBHOCTH U KOHJIEHCATOP B LIEMN TEPEMEHHOIO TOKA.

Pesonanc mnpu 1ocCiIenOBAaTEIBHOM COCAMHEHUM PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHAECHCATOPA.

YCTpoicTBO M MPUHIIUIT ACUCTBUS TpaHC(hOopMaTopa.

Mopens TMHAN 2IEKTpOIepeaadH.
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Y4eHn4eCcKHi SKCIIEPUMEHT, 1Tab0paToOpHbIe PabOThI, MPAKTUKYM.
W3ydenue Tpancopmaropa.

HccnenoBanue NEPpEMCHHOTO TOKa 4YCpE3 IMOCICAOBATCIBHO COCIMHEHHBIC

KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmionenne 21eKTpoMarHuTHOTO pe30HaHCA.
HccrenoBanne paboThl HICTOYHUKOB CBETA B IIETH IEPEMEHHOTO TOKA.
116.7.2.3. Tema 3. MexaHU4YeCKHE U DJICKTPOMArHUTHBIE BOJIHBI.

MexaHu4yecKkue BOJIHBI, YCIOBHA HX PaClpOCTpaHCHUA. HonepeqHLIe )41

IMPpOJOJIbHBIC

BonHbl. [lepuon, ckopocTh pacnpocTpaHeHHs U JUIMHA BosHbL. (CBoiicTBa

MCXAaHHUYCCKHUX BOJIH: OTPAXCHUC, ITPCIIOMIICHUC, I/IHTep(bepeHI_II/IH n ,Z[I/I(bpaKHI/IH.

3Byk. CkopocTsk 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.
[ITymoBOE€ 3arpsi3HEHNE OKPYIKAIOIIEH CPEIbI.
DIIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.

Bzaumnas OpucHTalusAg BEKTOPOB —» —» B BHCKTpOMaFHHTHOﬁ BOJIHE.
E, B,v

CBoiicTBa  DNEKTPOMArHUTHBIX  BOJH:  OTPa)XXE€HHWE,  MPEJIOMIIECHUE,

noJisipu3anus, uHTepPepeHns u Juppaxius.

[IIxana 3J1eKTPOMAarHUTHBIX BOJH. [[puMeHEeHNE 3IEeKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY.

[TpunIUIIBI paguOCBsI3K U TeneBUaAeHUA. Paanonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC

MHCTPYMEHTHI, pajap, paIuonpuéMHUK, TeJIEBU30p, aHTeHHA, Tene@oH, CBY-neus,

YIbTpa3BYKOBasg AUArHOCTHKA B TCXHUKE U MCIAHULIMHEC.
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CBolicTBa yJIbTpa3ByKa U €ro IpUMEHEHHE.

HabGmronenue cBs3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KoJieOaHMil.

UccnenoBanne  CBOICTB ~ 3JEKTPOMAarHUTHBIX  BOJIH:  OTpPa)KE€HHUE,
IpeIoMIIEHUE, TOJIApU3aLus, TUPpaKuus, HHTephepeHIus.

O6Hapy>xeHne nH(ppaKkpacHOTo U yIbTPahHOIETOBOTO U3TyUYCHHUH.

Y4yeHnueCcKHil SKCIIEpUMEHT, JIaOOpaTOPHBIE pabOThI, MPAKTHKYM.

N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHue pacrpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

116.7.2.4. Tema 4. OnTuka.

[IpsiMonuHeNiHOE pacpocTpaHEHUE CBeTa B OAHOpoAHOU cpene. JIyu cBera.
To4euHbIil ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OTpaxkeHUsi cBera. [locTpoeHne n300paxeHNit B
wiockoM 3epkaiie. Chepudeckue 3epkaia.

[Ipenomienue cBera. 3aKOHBI PETOMIICHHS cBeTa. AOCOTIOTHBIN MMOKa3aTelNb
npenomieHnsa. OTHOCUTENbHBIN MOKa3aTelb MnpeiaoMiieHus. [IoCTOSTHCTBO 4acTOThI
CBETA U COOTHOIIECHUE JJIMH BOJIH IIPHU IIEPEX0]I€ MOHOXPOMATHYECKOT0 CBETA YEPe3
I'PaHUIly pa3zesa AByX ONTUYECKUX Cpel.

Xon nyuelt B npusme. JJucnepcus ceeta. CiioxHbli cocTaB Oeoro cera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yrojl MOJHOrO BHYTPEHHETO
OTPaKEHHUS.

CobOuparormue © paccewBamoIue JUH3BL. ToHkas nuH3a. DoKycHOe
paccTosiHME M ONTHYECKash cuja TOHKOW JIMH3bl. 3aBUCUMOCTb (POKYCHOTO
paccTOsIHUSI TOHKOW cQepuyecKod JMH3bI OT €€ T€OMETPUM M OTHOCUTEIBHOIO
IIOKa3aTels IPEIOMIICHUS.

@dopmyiia TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xop nyda, MpOUIEALIETrO JUH3Y MOJ NPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne u300pakeHU TOYKM U OTpe3Ka MpsIMOi B
coOnparoux U paccenBarOUINX JMH3aX U UX CUCTEMAX.

Ontuueckue mpudopsl. Pazpemaromas cnocoOHocTh. [1a3 kKak onTHyueckas
cucTeMa.

[Ipenenbr TPUMEHUMOCTH T€OMETPUYECKON OTITHUKH.
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BonnoBast ontuka. Hatepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBust HaOMIOACHNUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHOM KapTUHE
OT JIByX KOT€PEHTHBIX UCTOUHHUKOB. [IpuMeps! kilaccuueckux nHTEpGEepEeHIIMOHHBIX
CXEM.

Hudpakius cBera. [Audpaknumonnas pemérka. YciaoBue HaOIIOICHUS
[JIaBHBIX ~MAakCUMyMOB TpHU MAaJ€HUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHUE TIPOLECCHl: OYKH, JIyIa,
MEepUcKoI, ¢oToanmapar, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MPOCBETICHHE
OTNTHUKH, BOJIOKOHHASI ONITUKA, TUDPAKITMOHHAS PEHIETKA.

JleMoHCTparuu.

3aKOHBI OTPAXKEHUS CBETA.

UccnenoBanue npeaomMiieHus CBETa.

Habnroienne moiHoro BHyTPEHHETo OTpaykeHus. MoJienb CBETOBO/IA.

HccnenoBaHne xoJa CBETOBBIX IYYKOB Ye€pe3 IUIOCKOINApaJUICNIbHYIO
MJIACTUHY U TPU3MY.

HccnenoBanue cBOMCTB N300paKeHU B INH3AX.

Mopenn MUKpOCKONa, TEJIECKONA.

Hab6monenne natepdepeHium ceera.

HaGmtoieHre nBeTOB TOHKUX TUIEHOK.

Hab6mronenue nudpaxiuu ceera.

Nzyuenne nudpakiimoHHON peméTKu.

HabGmonenue nudpakiinoHHOTO CHIEKTpa.

HabGmonenue nqucriepcuu cBera.

Hab6mronenue nmonsipuzamuu cBera.

[IpuMeHeHre MONAPOUAOB JUJISI HU3YUEHUS MEXAHWUYECKUX HAMPSHKEHUI.
YueHnYeCKHil SKCIIEPUMEHT, J1a00paTOpHBIC PAOOTHI, TPAKTUKYM.

N3mepenue nokaszaTesns NpeoMICHUs CTEKIIA.

UccnenoBanne 3aBuUCHUMOCTH (DOKYCHOTO PACCTOSIHHSI OT BelecTBa (Ha
npuMepe KUAKUX JIMH3).

N3mepenne hoKyCHOTO pACCTOSIHHSI PACCEUBAOIINX JIMH3.
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[Tonyuenue n3o0paxeHust B CUCTEME U3 ILIOCKOTO 3€pKalia U JIUH3HI.

[Tonyuyenue n300paskeHUs B CUCTEME U3 JBYX JIMH3.

KonctpyupoBanue TenecKOMUYECKUX CUCTEM.

Hab6monenune mudpakuuu, nHTepdEepeHInu 1 Noaspu3aliy CBeTa.

N3yuenue nomnsipusaiu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JIUAJICKTPHUKA.
Nzydenne nurepdepeHIny Ja3epHOro U3ITyYeHHUs Ha IBYX IIEsIX.

HabGmonenue nucnepcuu.

Hab6monenue u uccrnenoBanue AUQPPaKIMOHHOTO CIEKTpa.

N3mepenue AJIMHbI CBETOBOW BOJIHBI.

[Tonyuenue ciekTpa U3IydeHHUs CBETOAMOIA MPU MOMOIIN AUGPAKITTOHHON
PELIETKH.

116.7.3. Pazgen 6. OCHOBBI CIICIHAILHON TEOPUH OTHOCHTEIHLHOCTH.

I'panunpl mpuMEHMMOCTH — Kjaccuuecko — MexaHuku.  [loctynarsl
CIEUATEHON TEOPUH OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBaid. IIpeoOpazoBanus JlopeHiia.
VYcnoBue npuurHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKPAILICHUE JITTUHBI.

DHeprusi U UMITYJIbC PEJISITUBUCTCKOM YaCTHUIIBIL.

CBs3b MacChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPTHUS MTOKOSI.

TexHuueckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLIECChl: CIyTHUKOBBIE
MPUEMHHUKY, YCKOPUTEIN 3apsKCHHBIX YaCTHII.

Y4yeHHUeCKHi SKCTIEPUMEHT, JIa0OpaTOPHBIE padOThI, MPAKTHKYM.

Onpenenenrie UMIYJIbCa W DSHEPTrUM  PENATUBUCTCKUX YacTHUI] (IO
doTorpadusiMm TpEKOB 3apsIKEHHBIX YACTULl B MArHUTHOM I10JIE).

116.7.4. Pazgen 7. KanToBas usuka.

116.7.4.1. Tema 1. KopnyCkyJIapHO-BOJHOBOM AyaJIU3M.

PaBHOBecHOE TerioBOE M3NydeHHe (M3TydeHUEe aOCOIOTHO YEPHOTO TEma).
3akoH cmenieHus Buna. ['munoresa [1naHka o kBaHTax.

@DoTOHBI. DHEPTHS U UMITYJIHC (POTOHA.

dotoapdexr. OnbiTel A.I'. CroneroBa. 3akonsl poTorddexra. YpaBHeHHE
OitamreitHa s Gororddexra. «Kpacuas rpanuna» gorosrddexra.

JlaBnenne cBera (B YaCTHOCTH, JaBJICHWE CBeTa Ha abCONIOTHO
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MOTJIOMIAONIYI0 U a0COMIOTHO OTpakarollyro mnoBepxHocTh). Ombitel [1.H.
JleOenena.

Bonnosele cBoicTBa yactull. Bonnsl ne bpoius. J{nuHa BonHbl ne bpoiuis u
pasMepsl 00JlacTH JIOKQJIM3allMKM  JIBIDKYyIIeWcs vacTuilpl. KopmyckymnsipHo-
BOJIHOBOH nyanusM. Judpakuus 37€KTpOHOB HA KpUCTALIax.

Crneuuduxa nzmepenuit B Mukpomupe. COOTHOIIEHUS HEOIPEAeIEHHOCTEH
['eit3enOepra.

TexHuueckne yCTpONCTBA M TEXHOJOTHYECKHE TIPOLECCHI:  CIEKTPOMETP,
dbotornement, GOTOIATUUK, TYHHEIBHBIH MHUKPOCKOII, COJTHEYHasi OaTapesi, CBETOAHO/I.
JemoHCTpanuu.

®dotor(deKkT Ha yCTaHOBKE C ITMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeLIHETo (oTodddexra.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJICHUSA  TOJIYNPOBOJHUKOB  OT
ocBemEHHOCTU. CBETOIHO.

Conneunas OGaTapes.

Y4yeHHUeCKHil SKCIIEPUMEHT, JIa0OpaTOPHBIE pa0OThI, MPAKTUKYM.

Uccnenosanue ¢poTopesucropa.

N3mepenune noctosHHoM [lmanka Ha ocHoOBe mcciemoBaHus GoTodddexTa.
HccenenoBanue 3aBUCMMOCTH CUJIBI TOKA Y€pE3 CBETOAMO OT HAIPSIKEHUS.

116.7.4.2. Tema 2. ®u3uka aToma.

OnbITEl MO HCCIEIOBAaHUIO CTpPOeHMs aroma. llnanerapHas Mopens artoma
Pesepdopna.

[Toctynatst bopa. M3nyuenue u nornomieHue (GOTOHOB MPU NEPEXOJIC aTOMa
C OJTHOTO YPOBHS DHEPTUM HA IPYTOM.

Buasl ciektpoB. CekTp ypOBHEH 3HEpruu aroMa BOgopoa.

CnoHTaHHOE U BBIHYKJICHHOE M3JIyuyeHue cBeTa. Jlazep.

TexHudeckne yCTpoMCTBa U TEXHOJIOTMYECKUE MPOLECCHI: CIIEKTPAJIBbHBINA aHAIIN3
(cmiekTpockon), Ja3ep, KBaHTOBBIM KOMITBIOTED.

JleMoHCTparuu.

Mopnens omnbita Pezepdopna.

Habmonenne nuHeiyaThIX CIEeKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA HOHUZUPYIOIIMX YACTHLL.
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Ornpezenenue ATMHBI BOJIHBI JA3€PHOTO U3JIYUYCHUS.

Y4yeHHuecKHil SKCIIEpUMEHT, JIa0OpaTOPHbIE padOThI, MPAKTUKYM.

HaGmroienne nuHeiyaToro crekTpa.

HccnenoBaHue crieKTpa pa3pekeHHOT0 aTOMApHOIO BOJOPOJA U U3MEPEHUE
nocTostHHOM Punbepra.

116.7.4.3. Tema 3. ®u3uka aTOMHOTO 5]Ipa U SJIEMEHTAPHBIX YaCTHII.

Hyxnonnas monens sapa ['eiizenbepra-MBanenko. 3apsia siapa. MaccoBoe
qucIo sapa. M3oTonsl.

PamuoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIA W TO3UTPOHHBIN OeTa-
pacman. I aMmma-u3iryyeHue.

3aKOH paJuOaKTUBHOrO pacnaja. PaauoakTHUBHBIE H30TOINBI B MPUPOJE.
CBoiicTBa MOHMU3UPYIOUIETO H3Ty4deHHs. BiusHue paaroaKTHBHOCTH Ha JKUBbBIC
opranu3Mel. EctecTBeHHBIN QoH n3nydenus. Jlo3umerpusi.

DHeprus CBsI3U HYKJIOHOB B sifpe. SnepHsle cuibl. JledekT maccsl sapa.

Snepusie peakuuu. Jlenenue u cunres siaep. Saepusie peaktopsl. [Ipo6ieMbr
YOPaBJISIEMOIO0 TEPMOSIAEPHOTO CHHTE3a. OKOJIOTMYECKHE AaCHEKThl Pa3BUTHS
AJIEPHON YHEPTETHUKHU.

Metoabl perucTpaiu 1 UCCIEI0BAHMS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJICUCTBUS. bapuoHbBI, ME30HBI M JICNTOHBI.
[IpeacraBnenue o CrannaptHoil Mmojaenu. KBapk-ritooHHast MOAENb aIpOHOB.

®usuka 3a npeaenamu CranaaptHoil Mmoaenu. TEMHast maTepus U TEMHAs SHEPTHUsL.

EnuncTBO (husmveckoil KapTUHBI MUpA.

TexHruueckre ycTporucTBa U TEXHOJIOTMYECKHUE MTPOLECCHI: TO3UMETP, KaMmepa
Bunbcona, saepHblii peakTop, TEpMOSIEPHBINA peakTop, aToMHas 6oM0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

YueHn4yeckuil SKCIEpUMEHT, JTabopaTOpHbBIE PaOOTHI, MPAKTUKYM.

HccnenoBanne TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenue nornouieHns 0era-4yacTull aTlOMUHUEM.

116.7.5. Pazgen 8. DneMeHTHI aCTPOHOMUU U aCTPOPHU3HKH.
Otansl pa3BUTHS acTpoHOMUM. [[puKIiIaHOE U MUPOBO33PEHUYECKOE 3HAUCHUE

actpoHomuH. [IpuMEeHMMOCTH 3aKOHOB (U3UKH ISl OOBSICHEHUS IPUPOJBI
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KOCMHUYECKUX O0OBEKTOB.

Meroasl acTpoHOMUYECKUX uccieaoBaHui. COBpPEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PaIMOTEIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3B€3aH0r0 Heba. Co3Be3aus, sipkue 3BE3/IbI, IUIAHETHI, UX BUANMOE ABUKCHHE.

Conneynas cucrema.

Connue. Conneuynast akTUBHOCTb. McTounnk sHeprun ConHIa U 3BE31.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. J(narpaMma «CreKTpalbHbIN Ki1acc -
CBETHUMOCTb». 3BE31bl TJABHOW MOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca -
CBETHUMOCTb» [UIsl 3BE3] TJIAaBHOW IOCIENOBAaTEIbHOCTH. BHyTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUU U 3Boonnu CoiHIa 1
3BE3]1. DTAIbl )KU3HU 3BE3]I.

Mineunbiii [Iyte - Hama I'anaktuka. Ilonoxenue m aBmxkenue CosHIa B
lNanaktuke. Tunsl ranaktuk. PaguoramakTiku U kBa3apbl. UEpHBIE IBIPBI B AIpax
rajgakTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa606ma. Paz0eranue rajakTuk.
Teopust bosbioro B3peiBa. PEMUKTOBOE U3ITyUYEHHUE.

Macmtabnas cTpykTypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUM.

Yuennueckue HaOIIOICHHUS.

Hab6mronenus 3B€3HOr0 HEOGa HEBOOPYIKEHHBIM TJIA30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPUJIOKEHUN JJIsI OTIPEIeTICHUSI TTOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c03Be31usi CeBEpHOT0 MOIyLIapus U PKUE 3BE3/bI.

Hab6mronenus B reneckon JIyHbI, TUTaHET, TYMAaHHOCTEH U 3BE3/THBIX CKOTLJICHUH.

116.7.6. ®uznyeckuii IPaKTUKYM.

CriocoObl n3MepeHus: GU3MUECKUX BEIIMYUH C UCTIOIb30BAaHUEM aHAJIOTOBBIX
U 1IU(POBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCHTEIBHBIC TIOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITUYHH.
O1nieHKa rpaHuI] NOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEIOBAaHUNA  3aBHCUMOCTEMN
¢u3nYecKNX BENIWYMH, MPOBEpPKa MNPEAIOKEHHBIX Trumnore3 (BeIOOp u3 pador,
OTMHMCAHHBIX B TEMAaTHYECKUX pa3jiesiaX « Y YUeHHYECKUN SKCIIEPUMEHT, J1a00paTOpHBIC

paboThL, TPAKTUKYM»).
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116.7.7. O6o6mIaroIiee MOBTOPEHNUE.

O0o01eHre 1 cucTeMaTH3alysl CoAepKaHNs pa3esioB Kypca «MexaHuKay,
«MonekynsipHas pU3MKa U TEPMOJMHAMUKA», « DIEKTpoAMHAMUKay, «Konebanus
u BOJHBD, «OCHOBBI CIELUAIBHOW TEOPUH OTHOCHUTENbHOCTHY», «KBaHTOBas
¢uznkay, « NEMEHTBl aCTPOHOMHH U aCTPODUIUKIY.

Pone Qu3uku M acTpoHOMHM B 3KOHOMMYECKOM, TEXHOJIOIMYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax AesTEIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU
Y ACTPOHOMHUU B COBPEMEHHOM Hay4HOM KapTHHE MHMpA, 3HAYEHHE OIMCATEIBHOM,
CHUCTEMAaTH3UPYIOIIEH, OOBSICHUTEIBHOW W  MPOTHOCTUYECKOW  (pyHKIUi
¢u3nuecko Teopuu, posib PU3NYECKON Teopur B (HOPMHUPOBAHUU MPEACTABICHUN
0 (u3nueckoil kKapTuHE MHUpaA, MECTO (U3NYECKON KapTUHBI MUpPA B OOILIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IPUPOJIE.

116.7.8. MexnpenMeTHBIC CBSI3H.

WN3yuenne kypca ¢usuku yrioyonénHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJEPIKATEIbHBIX MEXIPEIMETHBIX CBA3EH € KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Feorpaduu U TEXHOJIOTUH.

MexnpeaMeTHble TOHSTHS, CBA3aHHBIE C M3YYEHHUEM METOJOB HAy4YHOI'O
NO3HAHUA: SBJIEHUE, HAy4HBIM (akT, rumoresa, (u3nyecKas BEJIUYMHA, 3aKOH,
Teopus, HaOIIOJEHNE, SKCHEPUMEHT, MOJIEIUPOBAaHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUH, U3MEPUTETbHBIE TPUOOPHI, ITUdpOBast 1adopaTOpus.

Maremaruka: PemieHne cuctembl ypaBHEHUW. TpUroHomeTpudeckne
(YHKIMU: CHHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO. BEKTOpBI M MX MPOEKIMHM HAa OCU KOOpPAMHAT, CIOKEHHE BEKTOPOB.
[TpousBonHble aneMeHTapHBIX (yHKIMA. IlpusHaku nogo0us TPEyroJbHUKOB,
oTpeiesieHre TUTONIAIN IITIOCKUX (puryp u o6néma Tel.

buonorus: snexTpuyeckue SBIEHUS B KUBOM MpHUpoje, KosieOaTeabHbIe
JBUKEHUS B OJKUBOM IHpPUPOJIE, DKOJOTMUECKHE PHUCKH IpU IPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE 3arpsi3HEHHE  OKpyXKaroulel  cpensl,
yJIbTPa3BYKOBasl JAMATHOCTHKAa B MEAMIMHE, ONTUYECKUE SBJICHHUS B IKUBOU
pHUpPOJIE.

XUMHUS: CTPOEHHE aTOMOB M MOJIEKYJI, KpUCTANIMYECKasi CTPYKTypa TBEPIBIX Te,

MeXaHU3MbI 00pa30BaHUs KPUCTAITNIECKON PEIIETKH, CIICKTPaIbHBIN aHATIH3.
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l'eorpadusi: MarHuTHBIE TmOMIOCA 3€MIIM, 3ajJ€KH MArHUTHBIX DY,
dhoTOoChEMKA 36MHOM TOBEPXHOCTH, cericMorpad.

TexHomorusi:  NPUMEHEHHWE  TOCTOSHHBIX  MAarHUTOB,  AJICKTPOMArHUTOB,
AIIEKTPOABUTATENh SIKOOM, TeHepaTOp MEPEMEHHOTO TOKa, MHAYKIIMOHHAS Me4b, JTUHUU
AIIEKTPOIEpead, JIIEKTPOJBUTATENb, paaap, PaAUONPUEMHHUK, TEIEBU30p, AHTCHHA,
tenedpon, CBYU-neus, yapTpa3ByKoBasi JUAarHOCTUKA B TEXHUKE, IPOCKIIMOHHBIN anmapar,
BOJIOKOHHAS ONITUKA, COJTHEUHast 6aTtapesi, CTy THUKOBBIC TIPUEMHUKH, SiZICpPHAS SHEPTCTHKA
U DKOJIOTUYECKHE aCTIEKThI €€ pa3BUTHS.

116.8. Ilmanupyemble pe3ynabTaThl OCBOCHHS MpOrpaMMbl Mo (H3UKE Ha
YPOBHE CPETHETO O0IIero 00pa3oBaHus

116.8.1. OcBoenue yueOHOTO npeameTa «DPuU3MKa» HA YPOBHE CPEIHETO
obirero oOpa3zoBanus (yriayOaeHHBIN YPOBEHB) TOHKHO 00ECIIEUUTh JOCTHKECHUE
CJIEIyIONINX JUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIM4HOCTHBIE PE3YJIBTATHl OCBOCHUS Y4eOHOTO npeaMeTa « DU3nKay TOJKHBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHON BHYTPEHHEW TMO3UIIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIui, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBA, PACIHIUPCHHE >XU3HCHHOTO
OTBITA W OTBITA JESITEILHOCTH B TPOIECCE peau3allii OCHOBHBIX HaIpaBIICHUN
BOCIIUTATEIILHOM JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD TPAKTAHCKON MO3UIIUN 00yUaIONIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIIECTRA;

NPUHATHE  TPAJAUIMOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHHUCTHYECKHX U
JIEMOKPATHUYECKHUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEPECax TPa)KITaHCKOTO
o0IiecTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIIbLHON OpraHU3aIliH;

YMEHHUE B3aUMOJICHCTBOBATH C COI[MAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uX QyHKIUSMU ¥ HA3HAUCHHUEM;

TOTOBHOCTh K TYMaHUTApPHOH M BOJIOHTEPCKOM JCATCIIBHOCTH;

2) TATPHOTHYECKOTO BOCITUTAHUSI:
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c(OPMHUPOBAHHOCTH POCCUHUCKOHN IPayKIAHCKON MACHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTUKEHUSIM
POCCUICKHMX YYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE;
3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:
c(OpMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBE/ICHNUS;
CIIOCOOHOCTh OLIEHHWBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIC pEIEHUS,
OpUEHTHUPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
JEATEIbHOCTU YYEHOT0; OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTONYMBOTO
Oyymiero;
4) >CTETHYECKOTO BOCITUTAHUSI:
ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npHUCylIero Gu3nYecKon HayKe;
5) TpyaoBOTO BOCITUTAHHS:
MHTEpEC K pa3IUyHbIM cepaM MpOPECCHOHATBHON NEATEIbHOCTH, B TOM
YHCIie CBA3aHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oyayuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBI;
TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
Gbu3MKY Ha POTSHKEHUH BCEH KU3HU,
6) SKOJIOrMYECKOro BOCIUTAHUS:
c(OPMHUPOBAHHOCTh HKOJOTUYECKON KYJbTYpbl, OCO3HAHHE TIJI00AIBHOTIO
XapakTepa IKOJIOTHUECKUX MPodIieM;
IUIAHUPOBAHUE U OCYIIECTBIICHUE ICUCTBUI B OKPYKAIOIIEN CPEJIC HA OCHOBE
3HAHUS LEJEH YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;
Pacmmmpenue ombiTa AEATENBHOCTH 3KOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE MMEIOIMXCS 3HAHUHU 10 (PU3HKE;
7) NECHHOCTH HAyYHOT'O TIO3HAHMUS:
c(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI (PU3NYECKOI HAYKH;
OCO3HAHME ILIEHHOCTU HAay4YHOM J€ATEIbHOCTH, TOTOBHOCTH B IIpoLEcce
U3y4eHUs! PU3UKU OCYIIECTBIIATH MPOCKTHYIO M UCCIIEOBATEIBCKYIO eI TEILHOCTh
WHJMBHUIYaJIbHO U B TPYIITIC.

116.8.2. B mpouecce MOCTHKEHHS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
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mporpaMMmbl 10 (U3HMKE Uil YPOBHS CpEIHEro oO0mero oOpa3oBaHHs Yy
00y4aromuxcs COBEPIIEHCTBYETCS AMOIIMOHATBHBIN WHTEJUIEKT,
Mpeanoaaraumi copMUPOBaHHOCTS:

CaMOCO3HaHU4, BKJIIOYAIOIIIETO CIIOCOOHOCTH MOHUMATD cBOE
OMOIMOHATBHOE COCTOSIHME, BHUAETH HANpPABICHHUS PA3BUTUS COOCTBEHHOMN
AMOITMOHAIBHOU cephl, OBITh YBEPEHHBIM B ceO¢;

CaMOPETYJTUPOBAHUS, BKIIOYAIOIIEIO CaMOKOHTPOJIb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJanTUPOBAThCA K
AMOLIMOHANTBHBIM U3MEHEHHSIM U MPOSIBISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOMIEH CTPEMIICHHE K JOCTIDKEHUIO TENN U
ycrexy, ONTUMU3M, MHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh, HCXOMAS M3 CBOUX
BO3MOXKHOCTEH;

SMMATHH, BKIIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh SMOIIMOHATILHOE COCTOSIHUE
JIpYTUX, YYHUTHIBATH €ro TMpH OCYIIECTBICHWU OOMICHHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COLIMANIBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIOCOOHOCTH  BBICTpPAWBaTh
OTHONICHHSI C JPYTUMH JIFOJIbMHU, 3a00TUTHCS, MPOSBISAThL UHTEPEC M pa3periarh
KOH(ITUKTHI.

116.8.3. MeranpenMeTHble pe3yibTaThl OCBOEHUS MPOrPaMMbl CPETHETO
o011ero oOpa3zoBaHus JTOKHBI OTPAXKATh:

116.8.3.1. OBnagenve yHUBEpCaIbHBIMU TO3HABATEIILHBIMU JEUCTBUSIMU:

1) Ga3oBbIC JIOTHYECKUE ICHCTBUS;

CaMOCTOSITENIBHO  (DOPMYNUPOBATh M aKTyallM3UpOBaTh  MpoldiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpeeNaTh UeIN JeATeTbHOCTH, 3aJlaBaTh MapamMeTpbl H KPUTEPUU HX
JOCTHXKCHUS;

BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTHUBOPEUYUST B  PacCMaTPUBAEMBIX
(bU3HYECKHX SBICHUSIX;

pa3pabaTeIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEFOIIINXCS

MaTepHAIbHBIX U HEMATEPHAILHBIX PECYPCOB;

BHOCHTBH KOPPEKTHBEHI B ICATEIHHOCTH, OLICHUBATH COOTBETCTBHE PE3yIHTATOB

neiisiM, ONCHUBATh PUCKHU HOCJIGZ[CTBI/Iﬁ ACATCIIbHOCTH,
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KOOPJMHUPOBATH U BHIIOJIHATE pa0d0TY B YCIOBUSX pE€aIbHOT0, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOI'O B3aUMO/IEHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEILICHNUN KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe UCCIICOBATEIbCKUE ICHCTBHS:

BJIaJCTh HAyYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH IOHATUSMU U METOAAMM
bu3nvecKoi HaAyKH;

BJIaIETh HABBIKAMU y4e€OHO-HCCIEA0BATENBCKON U MPOEKTHOM JESITEIbHOCTH
B 0051aCTH (U3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IOMCKY
METOZIOB pelIeHHs 3aJady (U3NYECKOrO COJIEpKaHUs, MPUMEHEHMIO Pa3INYHbIX
METOJIOB IIO3HAHMUS;

OCYILECTBIISITh Pa3IUYHbIEe BUABI JEATEIBHOCTU [0 MOJYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEpPIpEeTalud, NPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX CUTyalUsX, B TOM YHCJE MPH CO3AaHUU YYEOHBIX NMPOEKTOB B 00JIACTH
buzuKy;

BBISIBJIATH TNPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUT'aTh TUIIOTE3Y €€ pelIeHus, HAXOIUTh apIyMEHTHI JUIsl JOKa3aTeIbCTBA CBOUX
YTBEPKIAEHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJYyYEHHbIE B XOJ€ PpELICHUS 3a7adyd pPe3yJIbTaThl,
KPUTHUYECKHU OIIEHUBATh UX JAOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (QOpPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00Opa3oBaTEIbHOU
NeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYallUsSIM, OLIEHUBATh NIPUOOPETEHHBIN OIIBIT; YMETh
NEPEHOCUTh 3HAHUS MO (PU3KKE B MPAKTUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JacTel; BBIIBUraTh
HOBBIE HJIEU, MpeAJiaraTh OpUTrHHANbHbBIC MOAXOAbl U PEUICHUS; CTaBUTh POOJIEMbI
Y 33]]a4M, JOIYCKaOINE albTEPHATUBHBIE PELICHUS.

3) pabota ¢ uHbOpMAITHECI:

BJIQ/IETh HABBIKAMH TOJY4YeHHsS HHPOpMAMH (U3NIECKOTO COACPKAHUSA U3
UCTOYHUKOB DPa3HbIX THUIOB, CaMOCTOATEIBHO OCYILECTBIATh IIOMCK, aHAaJu3,
CUCTEMaTH3allMI0 W HHTEpHpeTalnrio WHGOpPMAMM pPA3TUYHBIX BUIAOB U (QopM

MpCACTABJICHUA

Mporpamma - 03



3

OLIEHMBATh JIOCTOBEPHOCTh HH(POpMALUY;

UCIIONIB30BAaTh  CpeICTBAa MH(MOPMAIMOHHBIX W KOMMYHHMKAIMOHHBIX
TEXHOJIOTUI B PEUICHWU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a/1a4 ¢ coOII0IeHUEM TPeOOBaHHM SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepeXeHns, MPAaBOBBIX M ATHYECKMX HOPM, HOPM HH(POPMAIMOHHOU
0€30I1aCHOCTH;

co3laBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUS B Pa3IMYHBIX (QopmaTax C
y4€TOM Ha3zHAYeHHs] MHPOPMAIUU U LIEJIEBOI ayJUTOPHH, BHIOMpPAs ONTUMAIbHYIO
dbopMy npeacTaBICHUS U BU3yaIU3aIHH.

116.8.3.2. OBnageHve yHUBEpPCATTbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

1) oOmieHue:

OCYLIECTBJIATh OOIIEHHE HAa YpOKaX (PU3MKM M BO BHE-YPOUHOU NEATEIbHOCTU;
pacrmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyalldid M CMST4aTh KOH(IIUKTHI;
pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEIICTB;

2) cOBMECTHas JCATCIbHOCTH:

MMOHUMATh M UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUYaTbHOMN
paboThI; BEIOUpATh TEMATUKY U METOABl COBMECTHBIX JIEUCTBUI C y4E€TOM OOIINX
MHTEPECOB, U BO3MOKHOCTEHN KaX/I0Tr0 WiIeHa KOJUIEKTHBA;

MPUHUMATh 1IEJIM  COBMECTHOM  JAESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh JACUCTBUS MO €€ JIOCTHKEHUIO: COCTAaBIISITh IUIAH JCHCTBUH,
pacupenensTh pojid € y4€TOM MHEHHH YYacTHHKOB, OOCYXXIaTh pPe3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KaYECTBO CBOETO BKJIaJ]a M KaXKJIOT0 yYaCTHUKA KOMaH/1bl B OOIIHI
pe3yJbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

MpejyiaraTb HOBBIC MPOEKTHI, OIICHWBATh HJACH C TIO3UIIMH HOBU3HBI,
OPUTMHAIILHOCTH, TPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBJIATH MO3UTUBHOE CTPATErMUYECKOE MOBEACHHUE B PA3IUYHBIX CUTYAIUsX,

MPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

116.8.3.3. OBnanenue yHUBEPCAIbHBIMU PETYISTUBHBIMU JICHCTBUSIMHU:
1) camoopraHu3anus:

CaMOCTOSTCIBbHO OCYHICCTBIIATH MO3HABATCIIbHYIO ACATCILHOCTL B obnactu
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¢u3MKHn W acTPOHOMHUH, BBISBISATH MNPOOJIEMBI, CTaBUTh M (HOPMYJIHNPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IJIaH PELIEHUS PACUETHBIX M KaYECTBEHHBIX
3aj1ay, TJIaH BBIIOJIHEHUS IIPAKTUYECKONW pabOThI C y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaIHsIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
JieNlaTh ~ OCO3HAaHHBIM  BBIOOp, apryMeHTHpOBaTb €ro, OpaTb Ha ceds
OTBETCTBEHHOCTbH 3 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OMIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIMU B 00JacTu
(Gu3MKY, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTeNbHbII U KYJIbTYpPHBII YPOBEHbD;

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJaJeTh HABbIKAMHU I[IO3HABaTEIbHOW pedieKCMM KakK  OCO3HaHMS
COBEpIIAEMBIX JCHCTBUI M MBICIUTENbHBIX MPOIECCOB, HUX PE3YyIbTATOB U
OCHOBaHMUIA;

MCIOJIb30BaTh MPUEMBI peIeKCHH 7Sl OLICHKU CUTYalllU, BIOOpa BEPHOIO
peLIeHNs;

OLICHUBATh PUCKH M CBOEBPEMEHHO PUHUMATH PELICHUS M0 UX CHUKEHHUIO;
OPUHMMATh MOTUBBI M AapryMEHThl Jpyrux TMpU aHAIM3€ pPE3yJbTaTOB
NEeATENBHOCTH;

3) mnpunsATHE ceOsl U IPYTHX:

IIPUHUMATh ce0sl, MOHMUMasi CBOM HEJJOCTATKU M IOCTOMHCTBA;

NpUHUMATh MOTUBBI M apryMEHThl JpPyTrUX TMpU aHalIu3e pe3yJbTaToOB
NESATENBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIUOKY.

116.8.4. IlpenmeTHbIE pe3yabTaThl OCBOEHHUS MPOrpaMMbl Mo (usnke. B
npoliecce M3y4eHUs Kypca Kypca (u3uku yriayOsieHHoro ypoBHs B 10 kiacce
00yyJaromuincs

Hay4UTCH:
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MOHUMATh  pOJIb  (U3UKK B DKOHOMHYECKOW,  TEXHOJOTUYECKOM,
HKOJIOTMYECKOMU, COIIMAIbHON U 3THYECKOU cdepax NesTeabHOCTH YeI0BeKa, Poib U
MeCTO (PU3UKU B COBPEMEHHON Hay4yHOW KapTUHE MUpa, 3HAUCHHE OMUCATEIbHOM,
CHUCTEMAaTH3UPYIOIIEH, OOBICHUTEIBHON U TPOTHOCTHYECKOW PYHKITNHA Ppr3nuecKkoi
TEOPHUH - MEXAHUKU, MOJICKYJISIPHON (U3UKU U TEPMOJUHAMUKHU, POJIb PU3NUECKOM
Teopuu B (GOPMHUPOBAHUU MIPEICTABICHUH O (PU3NUECKON KapTUHE MUDA;

pa3nuyaTh yCJIOBHS MPUMEHUMOCTH Mojelield (PU3nuecKux Tell U MPOIIECCOB
(sBeHMIA): WHepUUaJbHas cUcTeMa OTcu€ra, alCONIIOTHO TBEPIOE TEJo,
MaTepuaibHas TOYKA, pPaBHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE TMaJieHue,
abcooTHO ympyras aedopmalivs, adCOIIOTHO YIPyroe U abCOIIOTHO HEYyNpyroe
CTOJIKHOBEHHUSI, MOJENU rasa, >XKUJAKOCTH U TBEPAOro (KPUCTAIMUECKOr0) Tena,
UJICATIBHBIN a3, TOUCUHBIN 3apsil, OJJHOPOJIHOE IIEKTPUUECKOE TTOJIE;

paznuyath ycloBUs (TpaHUIlBl, O0JIACTH) NPUMEHUMOCTH (PHUIUYECKUX
3aKOHOB, TIIOHUMATh BceoOIMU XapakTep (yHIAMEHTAIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCIIOIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBATH U OOBACHATh MEXAaHUUECKHE TTPOLIECCHI U SBJICHUS, UCTIONB3YS
OCHOBHBIC TOJIOKEHHUS M 3aKOHBI MEXaHHKU (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, GOPMYJIbl KHHEMATUKU PABHOYCKOPEHHOTO JIBIXKEHUS, TPeoOpa3oBaHUs
lanunes payus  CKOPpOCTM W TEepeMelleHus, 3akoHbl HplooTOHa, mnNpUHIUN
OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMHUPHOTO TATOTEHMS, 3aKOHBI COXPAaHECHUS
UMITyJIbCA M MEXAaHWYECKOW DJHEPruu, CBs3h pabOThl CHIBI C U3MEHEHUEM
MEXaHUYECKOW DSHEpPruu, YCIOBHS paBHOBECHS TBEPAOTO Tejia), MHpH ITOM
UCIIONIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUSA
MPUMEHUMOCTU (U3UYECKUX 3aKOHOB: mpeoOpa3zoBanuii [amuies, BTOporo u
TPEThETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHUS HUMITYJbCA U MEXaHUYECKOU
SHEPIruM, 3aKOHA BCEMUPHOTO TATOTECHHUS;

aQHAIM3UPOBATH M OOBSICHITH TEIUIOBBIE TMPOIECCHl M SIBICHUS, UCIIOIB3YS
OCHOBHBIC  TMOJIO)KEHUSI ~ MOJICKYJISIPHO-KMHETUYECKOM  TEOPUM U 3aKOHBI
MOJIEKYJISIPHON (DM3WKU U TEPMOJMHAMHKHU (CBS3b JABJICHHS HJICATHLHOTO Traza Co
CpeHEl KUHETUYECKOM JHEPrHEd TEIUIOBOTO JABMKEHUS M KOHUEHTpALMEH €r0
MOJIEKYJI, CBSI3b TEMIIEPATYPbl

BEIIECTBA CO CPEAHEH KMHETHYECKOW SHEPrUEH TEIUIOBOTO JBUKECHUS €ro
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YacTHILl, CBA3b JABJIEHUS MJI€AJIBHOIO Tra3a C KOHLEHTpAalMEed MOJIEKYJI U €ro
TeMmrnepatypo,  ypaBHeHue  MengeneeBa-Knaneiipona, mepBbld  3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHUsSl PHEPIUU B TEIUIOBBIX MPOLECCaX), IPH 3TOM
HCIIOJIb30BAaTh MAaTEMAaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS
IIPUMEHNMOCTH ypaBHeHHs1 MenaeneeBa-Knanelpona;

aHAJIM3UPOBATH U OOBACHATH JIEKTPUUECKUE SIBJICHUS, UCIIOJIb3YsS OCHOBHbIE
MOJIO)KEHUSI M 3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH COXPAHEHUsS 3JIEKTPUYECKOTrO
3apsana, 3akoH KyloHa, MOTEHIMAaIbHOCTh 3JIEKTPOCTATUYECKOrO MOJIsA, MPUHIUII
CyHEpHO3ULMN  DJIEKTPUUECKUX TOJIEM, TpH HATOM  yKa3blBas  YCJIOBUS
npUMEHUMOCTU 3akoHa KynoHa, a Takke MpPaKTHYECKH Ba)KHbIE COOTHOILEHUS:
3akoHbl OMa Uil yyacTKa LeNu W JUIsl 3aMKHYTOM 3JIEKTPUYECKON 1EMNu, 3aKOH
Hxoyns-Jlenna, npaBuna Kupxroda, 3akonst apases 11 2JI€KTpoIn3a);

OMUCHIBaTh (U3MUECKHE IMPOLECCHl M SIBICHUS, HCIOIb3ys BEIHUMHBI:
nepeMeIeHue, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA, MOMEHT
CUJIbL, 1aBJICHUE, IOTCHI[MAIbHASL SHEPTUs, KWHETUYECKasl SHEPTrusl, MEXaHU4YeCcKas
AHeprusi, paboTa CHIIbI, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE, Chjla TSHKECTH, cuia
YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPTHs B3aUMOAECHCTBUS Tena ¢ 3eMIEN
BOJIN3M €€ TOBEPXHOCTH, SHEPTHUs YNPYyro Aegopmanuu MpyKUHbI, KOJIHYECTBO
TEIUIOThI, aDCOMIOTHAs TeMIiepaTypa Tejia, paboTa B TEpMOAMHAMUKE, BHYTPEHHSIS
SHEPIUs UJIeaTbHOT0 OJIHOATOMHOIO ra3a, paboTa H1ealbHOI0 ra3a, OTHOCUTEIbHAS
BJIQXKHOCTh BO3/1yXa, KOO(PGUIUEHT MOJIE3HOTO JACUCTBUS UACAIBHOIO TEMJIOBOTO
JBUTATENSA; DJIEKTPUYECKOE II0JIe, HaNpsKEHHOCTh AIEKTPUUECKOro IO,
HaIpsHKEHHOCTD TOJIS TOYEYHOTO 3aps/ia WK 3apsSKEHHOIo 11apa B BaKyyMe U B
JURJIEKTPUKE, MOTEHIMAT AJIEKTPOCTATHYECKOTo TOJs, Pa3HOCTh MOTEHIIMAJIOB,
AIIEKTPOABMKYLIAs CUJIA, CUJIA TOKA, HAIIPSKEHNE, MOLITHOCTh TOKA, dJIEKTpUYECcKas
E€MKOCTh  IUIOCKOTO  KOHJEHCATOpa, CONPOTHBJIEHHE  ydacTka Ienu ¢
NOCJIEZIOBATENbHBIM M MapaJyIebHBIM COEIMHEHUEM DPE3UCTOPOB, SHEPIHUs
AIIEKTPUYECKOTO OISl KOHACHCATOPA;

OOBSICHITH OCOOCHHOCTH MPOTEKaHU (PU3UUECKUX SBICHUN: MEXaHUYECKOE
JBUKEHUE, TEIUIOBOE [BHKEHUE YaCTHI] BEILIECTBA, TEIJIOBOE pAaBHOBECHE,
OpoyHOBCKOe JABWXeHHe, Tuddy3us, HCMapeHHe, KUIEHHEe U KOHICHcallus,

IJIaBJICHUC W KPUCTAJUIM3AallHs, HAIIPABJICHHOCTL TCIUIOIICPEAAYN, DJICKTPU3AIUA
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TeJ, SKBUIMOTEHIIMAIIbHOCTh MIOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

IPOBOAMUTH MCCJEIOBAaHKE 3aBUCUMOCTH OAHOW (hM3MUECKOW BEIMYUHBI OT
JIPYroil ¢ HCMIOJb30BAaHUEM IMPSMBIX HM3MEPEHUN, MPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHUPOBATh pE3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3UUECKUX
BEJIMYUH B BUJE TpapuKOB ¢ y4y€TOM aOCOIIOTHBIX MOTPEIIHOCTEH H3MEpPEHU,
JIeNaTh BHIBOJBI IO PE3yIbTaTaM UCCIIE0BAHMUS,

MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (UBUUYECKUX BEIUYHMH, TP STOM
BbIOMpATh ONTUMAJBHBI METOJ W3MEpPEeHHs, OLEHUWBAaTh aOCOJIOTHBIE W
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEITI0KEHHOM THMOTE3bI: IMJIaHUPOBATH
AKCIIEPUMEHT, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYEHHBIE PE3yJIbTAThI U JEJIaTh BBIBOJ O CTATyCE MPEITI0KECHHOM TUIIOTE3bI;

coOirofaTh mpaBuia 0€30MacHOro TpyJla MpU MPOBEICHUN HCCIICOBaHU B
paMKax y4eOHOro SKCIEpPHUMEHTa, MPAKTUKyMa M Y4eOHO-HCCIIETOBATEIHCKOU U
MPOEKTHON JIEATETbHOCTH C HKCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOMCTB U
71a60paTOPHOTO 00OPYIOBAHNS;

peraTh pacy€THBIC 33/1a4U C SIBHO 3aJaHHOM 1 HESIBHO 3aaHHON (hU3UYECKOn
MOJIETIbIO: Ha OCHOBAaHHWH aHalu3a yCIIOBUS OOOCHOBBIBaTH BBHIOOP (pu3mUecKoit
MOJIETIH, OTBevarollell TpeOOoBaHUSAM 3a/layd, MNPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYyJaThl (U3MYECKUX TEOPUH TIPU HUCIOJIb30BAHUH
MaTeMaTHYEeCKUX METOJIOB PEIICHHS 3a]ad, MPOBOIAUTH PacuéThl HA OCHOBAHHUH
UMEIOIUXCS JTAHHBIX, aHAJIM3UPOBATH PE3YJIbTaThl U KOPPEKTHPOBATH METOIBI
pelieHus ¢ yu€ToM MOITYUYEHHBIX pe3yJIbTaTOB;

peraTh KaueCTBEHHBIC 3a7jauH, TPeOyIolue MPUMEHEHHS 3HAHUHN U3 pa3HbIX
pa3nenoB Kypca (U3HMKH, a TaKXKe HHTETpalid 3HAHUW U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA: BRICTPAUBATh JJIOTUUECKYIO IIEMTOYKY PACCYKICHUMN C
MCIOJIb30BAHUEM M3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3NYECKUX SIBIICHHUIA,

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
NPUHIAIIOB PabOThl HM3MEPUTEITBHBIX MTPHOOPOB, TEXHUUYECKHX YCTPOUCTB W
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOUTH MPUMEPHI BKJIa/Ia POCCUICKHUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B

pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO MHpAa, B Pa3BUTHE
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TEXHUKHU U TEXHOJIOTHIA;

aHaAJIM3MPOBaTh M OLIEHMBATH IOCJEICTBUS OBITOBOM M IPOU3BOACTBEHHOU
NESATENBHOCTH YEJIOBEKA, CBA3AaHHOW C (PU3NYECKHMMM IPOLIECCaMM, C TMO3MIMMA
DKOJIOTMYECKOU 0e3011acHOCTH, IIPEICTABICHUI 0 palMOHAIIEHOM
IPHUPOIONOJIB30BAHUH, @ TAK)KE Pa3yMHOM HCIIONIb30BAaHUU JOCTHKEHUU HAYKH U
TEXHOJIOTUH JJIs JajdbHEHUIIEro pa3BUTHUS YEJI0BEYECKOro OOIIECTBa;

NPUMEHATh pa3IudHble CHOCOObI paboThl ¢ MH(pOpMalMel (pusndecKkoro
COJIEpKaHMsI C UCIIOIb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOT UM, IPH
TOM HCHOJIb30BaTh COBPEMEHHBbIE HMH(OPMAIMOHHBIE TEXHOJOIMM JUIsl TOMUCKA,
nepepadoTKU W TMPEeabsBICHUS YYeOHOM W Hay4HO-TOMYJSIpHOM HH(pOpMAaLNH,
CTPYKTYPUPOBAHMsSI M HUHTEpPIIpPETaluu MHGOpMAIUH, MOJYyUYeHHONH W3 pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIyYaeMyl0 HHPOPMALIMIO U OLIEHUBATh
€€ JTOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHMM, TaK M HAa OCHOBE aHAJIM3a
MCTOYHUKA UH(DOpMALINH;

IIPOSABIIATH OPTAaHU3ALMOHHBIE U [I03HABATEIBHBIE YMEHHS CAMOCTOATEIBHOTO
OpUOOPETEeHNsT HOBBIX 3HAHUM B IPOLIECCE BBINOJHEHMS MPOEKTHBIX M y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTath B TIpymme C UCHOJIHEHHEM pa3INYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh palbOTy TPyNIbl, PAMOHAJIBHO pACHpENessaTh MACSITeNbHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, OLEHUBATh BKJIAJ KaKJIOTO M3 YYaCTHUKOB TPYIIHI B
pelieHre paccMaTpuBaeMon MpoOIeMbl;

MPOSIBIATh MOTHBAIMIO K Oynymiedl mpoecCHOHAIBHOM NeATEIbHOCTU 10
CIIEUATTBHOCTSAM (PU3HKO-TEXHHIESCKOTO TTPOQHIIS.

116.8.5. IIpenMeTrHble pe3ynbTaThl OCBOEHHUs IporpaMmbl mo ¢usuke. B
npoliecce M3y4eHHs Kypca Kypca (QU3MKu yriayOsieHHoro ypoBHs B 11 kiacce
00y4Jaromuics HAyYnuTCS:

MOHUMATH POJIb (PU3UKH B IKOHOMUYECKOU, TEXHOJIOTHUECKOU, COITUATBHON U
ATUYECKON cpepax AesTeIbHOCTH YeJIOBEKa, pOJIb U MECTO (PU3UKHU B COBPEMEHHOMN
HAy4YHOU KapTUHE MUPA, pOJIb ACTPOHOMUHU B TPAKTUUECKOM AE€SATEIBHOCTH YEIOBEKA

U JajJbHENIIEM Hay4YHO-TEXHUYECKOM pPa3BUTHH, 3HAUEHUE OINCATEIbHOM,
CUCTEMATH3UPYIOIIEeH,  OOBSICHUTENIbHOM M  NPOrHOCTUYECKON  (pyHKIMiA

¢du3nUecKoi TEOpPUH - IITEKTPOJAUHAMUKY, CTIEHUATBHON TEOPUU OTHOCUTEIBHOCTH,
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KBAaHTOBOU (DPM3UKH, POJH PU3NIECKON TeOopuH B (HOPMUPOBAHUY TPEICTABICHUHA O
¢u3nyeckoil KapTHHE MHpa, MECTO (PU3NYECKON KApTHHBI MHpa B OOILEM psny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O PUPOJIE;

pa3nuyaTh yCIOBUS IPUMEHUMOCTH MOJIeTeH (pU3NYECKHUX Tell U MPOLIECCOB
(ABIIEHUIT): OOHOPOAHOE OJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IO,
rapMOHUYECKHE KOJIeOaHMs, MaTeMaTHUECKUN MasTHUK, UJCAJIbHBIA MpYy>KUHHBIN
MasiTHUK, TApMOHHYECKHE BOJHBI, MACATBHBINA KOJIEOATEIbHBIN KOHTYp, TOHKas
JMH3a, MOJIeJIel aToMa, aTOMHOTO si/jpa ¥ KBAaHTOBOM MOJIENIU CBETA;

pa3nuuaTh ycJIOBHs (IpaHMIbI, 00JacTH) NPUMEHMMOCTH (HU3MUYECKUX
3aKOHOB, TIOHMMaTh BCeoOmMA XapakTep (yHZaMEHTAIBHBIX 3aKOHOB W
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB,;

aHATM3UPOBAaTh U OOBSICHATH DJEKTPOMArHUTHBIC TMPOLECCHl W SBJICHHSA,
UCMOJIb3ysl OCHOBHBIE IOJOXKEHHSI M 3aKOHBI JIEKTPOJUHAMHMKHU M CHELHaIbHON
TEOPUH OTHOCUTEITHHOCTH (3aKOH COXpPAaHEHHS JICKTPUYECKOrO 3apsnia, Chiia
Awmnepa, cuna JlopeHna, 3aKOH 3J€KTPOMAarHUTHON HHIYKIUH, MpaBuio JleHuma,
cBi3pb DJIC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUUYECKON IIeNMH CO CKOPOCTHIO
W3MEHEHHsI CHJIBI TOKa, TOCTYJAaThl CHEIHATbHOW TEOPUH OTHOCHUTEIbHOCTH
OWHIITEMHA);

aHaATM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOIECCH U SBJICHUSA, UCIOIB3YS
MOJIOKEHUSI KBAaHTOBOW (u3uku (ypaBHeHHEe OuHIITEHHAa 11 (doTodddekTa,
IIEPBBI ¥ BTOPOU MOCTynarsl bopa, IpUHIMII COOTHOLIEHHS] HEONPEAEIECHHOCTEN
[eiizenOepra, 3aKOHBI COXpaHEHMs 3apsIOBOTO U MAaCCOBOI'O YMCENI M SHEPrHH B
SJICPHBIX PEAKIIUAX, 3aKOH PATUOAKTUBHOTO pacnaia);

ONUCHIBATh (U3WYECKUE TPOLECCHl W SIBICHUS, HCIONB3YS BEIWYHHBL:
HaNPsHKEHHOCTh AJIEKTPUYECKOTO MO0JISA, MOTEHIMAN 3JIEKTPOCTaTUYECKOrO IOJIS,
pPa3HOCTh TMOTECHIIMATOB, 3JCKTPOABIDKYINAS CHUJIA, WHIYKIUS MarHUTHOTO TIOJS,
MarHuTHBIA TOTOK, cuia Amrmepa, HHIYKTUBHOCTb, 3JCKTPOABIDKYINAS CHIIA
CaMOWHAYKIIUHU, SHEPTUS MAarHUTHOTO TIOJISI IIPOBOJTHUKA C TOKOM, PEISITHBHCTCKHNA
UMITYJIbC, TTOJTHAS SHEPT U,

SHEPrus MOKOsi CBOOOHON YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MaCCOBOE
YHCIIO ¥ 3apsI SApa, SHEPTHS CBSI3U SI/IPa;

OOBSICHATD 0COOEHHOCTH IPOTEKAHUS ¢buzngecKux SIBJICHUIA:

Mporpamma - 03



4

DJICKTPOMArHUTHAS WHIYKIWS, CAMOWHIYKIIHS, PE30HAHC, HHTEP(EPEHIUS BOJIH,
mudpakiys, AUCIIEPCUs, MOJHOE BHYTPEHHEE OTpakeHHe, (HOTOIIEKTPUUECKHIt
abdext (botorddext), anbda- u Oera-pacmanbl saep, raMMma-u3IydeHHE sIIEp,
buznueckre MPUHIUIBI CIEKTPAIBHOTO aHAIN3a U palboTHI Jia3epa;

ONpENENsATh HAMpPaBICHUE HWHIYKIMM MAarHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CUJIbl AMIiepa 1 cuiibl JlopeHna;

CTPOUTH U300pAKEHHE, CO3/]aBAEMOE INIOCKUM 3€pKaJiOM, TOHKOU JIMH30H, U
PacCCUMTHIBATh €r0 XapaKTEPUCTHKU;

IPUMEHSTh OCHOBOIIOJIATAIONIUE ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI NIl aHajuu3a M OOBACHEHUS (U3NYECKHUX IPOILECCOB, MPOUCXOASIINX B
3BE371aX, B 3BE3AHBIX CUCTEMAX, B MEKTAAKTUUECKOHN cpejie; NBIKEHHsI HEOECHBIX
TEJI, DBOJIIONMY 3BE31 U BeeneHHoM;

MPOBOJUTH  HCCIEJOBAaHUE 3aBUCUMOCTEH  (PU3UYECKUX BEIMYMH C
HCIIOJIb30BAaHUEM TMIPSIMBIX H3MEPEHUM, MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKcUpoBaTh pe3yabTAThI MOJTYYECHHONU 3aBUCUMOCTH (PU3NYECKUX BEIHYMH B BHJIC
rpadukoB ¢ y4ETOM aOCOIIOTHBIX MOTPENTHOCTENH M3MEpPEHUH, eNaTh BBIBOJBI 1O
pe3yJibTaTaM UCCIEI0OBaHUS;

MPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (UINYECKUX BEIUYHH, TPU ITOM
BHIOMpATh ONTHUMAJbHBI METOA W3MEpPEHUs, OILICHHBAaTh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MMOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITHI MO TMPOBEPKE MPEIOKEHHONW TUIOTE3bl: TIAaHUPOBATh
DKCIIEPUMEHT, COOMpaTh OSKCIEPUMEHTAIbHYI) YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYEHHBIE Pe3yJIbTAThl U JEJaTh BBIBOJ O CTATyCe MPEITI0KEHHOM TUIIOTE3bI;

OMHCHIBATh METO/IbI MOTYUYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOirofaTh mpaBuia 0€30MacHOTo TPyJla MpU MPOBEICHUU HCCIIECOBAaHUH B
paMKax y4eOHOIro HKCIEpUMEHTa, MPaKTUKyMa M y4eOHO-HCCIIeJOBATEeIbCKOW U
MPOCKTHON JESITENBbHOCTH C HCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U
1ab60paTopHOro 000PYI0BaAHUS;

pemarb pacu€THbIE 3aJayd C SIBHO 3aJlaHHOM M HESBHO 33JaHHOU
¢u3nyeckoil MOJENbIO: HA OCHOBAaHUHM aHAJIN3a YCJIOBUS BHIOMpaTh (pu3Hueckue
MOJIETIH, OTBEYarolre TpeOOBaHUAM 3a/layd, MPUMEHATH (OPMYJbl, 3aKOHBI,

3aKOHOMEPHOCTH ¥ TOCTyJaThl (PU3MYECKUX TEOPHH MpU HCHOIb30BAHUH
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MaTEMaTHYECKUX METOJIOB PEIICHHS 3aJ]lady, MPOBOAWTH PAcUEThl HA OCHOBAHHH
UMEIOIUXCSl JaHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJIbI
pEIICHUS ¢ yIETOM MOTYyUYEHHBIX PE3yJIbTATOR;

penaTh KaueCTBEHHBIE 3a/1a4H, TpeOYIoIe TPUMEHEHHSI 3HAHUM U3 Pa3HbBIX
pa3nenoB Kypca (QU3WMKH, a TakKe WHTETpalliy 3HAHWUN W3 JPYTHX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BEICTPAUBATh JIOTHUECKYIO IIEMIOYKY PACCYKIECHUH C
WCIIOJIb30BAHUEM M3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3NICCKUX SIBIICHHIA,

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS I OOBICHEHHS OCHOBHBIX
NPUHIMIIOB PA0OThl M3MEPHUTENbHBIX NPHUOOPOB, TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTUYECKUX MTPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIIAZa POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHC HAayKH, B OOBSICHCHHE TPOIIECCOB OKPYXKAIOMIETO MHpa, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLCHWBATH TOCJCACTBHS OBITOBOW M MPOU3BOJICTBEHHOMN
NESITENPHOCTH YeJIOBEeKa, CBSA3aHHOW C (PU3UYECKUMHU MPOIECCaMH, C TO3UIUI
HKOJIOTHYECKON 0e30MacHOCTH, npeICTaBIeHUMN 0 paIlMOHAILHOM
MIPUPOJIOTOIE30BAHNH, a TAK)KE Pa3yMHOM HCIOJIb30BAHUN JOCTHKEHUH HAYKU U
TEXHOJIOTHH JJIS TaJbHEUIIIEr0 pa3BUTHS YEIOBEYCCKOT0 OOIIECTBA;

MPUMEHTh pPa3IUyHble crocoObl padoThl ¢ HMH(OpMalueil ¢Gpu3nueckoro
COJIep>)KaHMsI C HMCTOJIB30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH,
IIPH 3TOM HCITOJIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKa,
nepepadoTKH W TMPEAbSIBICHUS y4eOHOM W HAay4YHO-TIOMYJISIPHOW HH(pOpMAIUH,
CTPYKTYPUPOBAHUSI ¥ WHTEPIPETAIIMU WH(DOpMAIH, TTOTYYCHHON U3 Pa3TUYHBIX
HUCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJTydaeMyt0 HHPOPMAITHIO ¥ OTICHUBATH
e IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHHM, TaK U HA OCHOBE aHaIU3a
UCTOYHUKA WH(DOPMAIIHH;

MPOSIBJIATH OPTaHU3AIMOHHBIC U TTO3HABATEIILHBIC YMEHUSI CAMOCTOSI TEIIHHOTO

MPUOOPETCHUST HOBBIX 3HAHWUH B MPOIIECCE BBIMOJHCHHUS TPOCKTHBIX H
y4e0HO-HUCCIIeI0BATEIBCKUX PadoT;

paboTaTh B Tpymnme ¢ HUCHOJHEHHWEM pa3jIUYHbIX COIUATBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYNIbI, PAIMOHAIBLHO pacHpelessTh JACATCIBHOCTh B

HCCTAHAAPTHLIX CUTyallUAX, OHCHUBATL BKJIAJ KaXKXJIO0TO M3 YUACTHUKOB I'PDYIIIILI B
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pelieHue paccMaTpuBaeMon MPoOIIeMBbl;
IPOSIBIISATh MOTHUBALMIO K Oyaymieil nmpodeccroHaabHOU ACSITENIbHOCTH IO

CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.
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