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MOSICHUTEJBbHASA 3AIINCKA

[Iporpamma mo (usuke Ha ypoBHE CpPeIHETO OOIIeT0 0Opa3oBaHus pa3pabdo-
TaHa Ha OCHOBE IOJOXEHUW W TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOMU
oOpazoBarensHOM Tporpammbl, npeactaBieHHbIX B DI'OC COO, a Takxke ¢ yué-
ToM (henepasibHON pabouelt mporpammel BociuTanus U KoHuenuu npenogaBaHus
yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTeNbHBIX OpraHuzaiusx Poccuiickoi
denepanuu, peali3yOIINX OCHOBHbBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTHUKM Y4eOHOTo Ipoliecca, BO3pacTHBIX OcoOeHHocTed oOywaromuxcs. [Ipo-
rpamma 1o (usuke Aa€T MpeacTaBICHUE O LENIX, COAEPKaHUH, OOIIE cTpaTeruu
OoOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHsI, OOYYAIOIINXCS CPEICTBAMHU y4eOHOTO Mpei-
Mmeta «Duszuka» Ha yriy0iaEHHOM YpOBHE.

N3yyenue kypca Gpu3MKH yriry0JIEHHOTO YPOBHSI MO3BOJISIET Peaiu30BaTh 3a-
Jna4u Mpo¢eCCUOHAIILHON OpPUEHTAIlMU, HAMpaBJICHO Ha CO3JaHWE YCIOBUW IS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH KayKIbIM
00yYaronIMMCsi, KOTOpbIe HEOOXOIUMBI JJI TIPOJOJKEHUSI 00pa30BaHUs B OpraHHU-
3a1usiX MpoeCCHOHAIIBHOTO 00Pa30BaHUs M0 PATHYHBIM (PU3UKO-TEXHUYECKUM U
WHKXCHEPHBIM CITCIIHATLHOCTSIM.

B nporpamme no Qusuke omnpenensiorcs IUIAHUPYEMBbIE PE3yJIbTaThl OCBOE-
HUS Kypca (U3UKH HA YPOBHE CpeHEero oluiero oOpa3oBaHusi: JUYHOCTHbBIE, Me-
TanpeaMeTHble,  TpeaMeTHble  (Ha  yriayOonéHHoMm — ypoBHe).  Hayuho-
METO/IOJIOTUYECKON OCHOBOM JJIsi pa3pabOTKH TPEOOBAHWM K JTUYHOCTHBIM, METa-
MPEAMETHBIM M TIPEIMETHBIM pe3yiibTaTaM O0O0YYaroluXCsl, OCBOMBIINX MPOTpaM-
My mo (u3uKe Ha YpOBHE CpeaHero ooOimero oOpa3oBaHUs Ha YriayOJaEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-IEATEILHOCTHBIN TTOIXOI.

[Iporpamma 1o gpu3rke BKIIOYAET:



IUTAHUPYEMbIE PpEe3yibTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yuyeoHoro npeamera «Dusmka» mo rogam o0yyeHusl.

[TporpamMma no ¢usrke UMeeT MPUMEPHBINA XapaKTep U MOXKET OBITh UCIIOJIb-
30BaHA YUUTENIAMH (PU3UKH I COCTABICHUS CBOMX PAO0YUX MPOTPaAMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
IIPEIOCTABISIET BO3MOKHOCTH JJI PealIU3allii Pa3InYHbIX METOJINYECKHUX MOIXO0-
JIOB K MPEnoJIaBaHui0 (PU3UKKU Ha yriIyOJIEHHOM YPOBHE MPHU YCIOBUM COXPAHEHUS
00s13aTeIbHON YacTH CONIEPKaHUs Kypca.

du3nka KaK Hayka 0 HauOosiee O0IUX 3aKOHAX MPUPOIbI, BHICTyIIAs B Kaue-
CTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIAJl B CUCTEMY 3Ha-
HUM 00 okpyxatomeM Mupe. IIKoIbHBI Kypc (PU3HKH — CHCTEMOOOpa3yroIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE MPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMHEH, Ouonoruei, gpusude-
ckoi reorpadueit u actpoHomueid. Mcnonb3oBaHue U aKTUBHOE MPUMEHEHUE (u-
3UYECKUX 3HAaHUU ONpPENEINIO XapakTep U OypHOE pa3BUTHE pa3HOOOPa3HBIX TEX-
HOJIOTHH B c(hepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA, MOJTyUYE€HHSI HOBBIX
MaTepHalioB C 3aJaHHBIMH CBOMCTBaMu. M3ydyeHue (Qu3MKM BHOCHUT OCHOBHOM
BKJIaJ B (hOpMHpOBaHHE €CTECTBEHHO-HAYYHOM KApTHUHBI MHUpa OOydarolerocs, B
(dbopMHpoBaHWE YMEHUN MPUMEHATh HAYYHBIA METOJ MO3HAHUS NPHU BBIMOJIHEHUU
UMU YYEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeHEr0 001Iero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea yenocmnocmu. B COOTBETCTBUHM C HEU KypC SABIJISIETCS JIOTUYECKU 3a-
BEpPUIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3AesioB (U3MKU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepual Kypca QU3NKU 00b-
eANHEH BOKPYT (u3MUecKux Teopuid. Benymum B Kypce sBisgercs: (popmMupoBaHue

MIPEJICTABJIEHUIN O CTPYKTYPHBIX YPOBHSIX MAaT€PUH, BEIIECTBE U TOJIE.



Hoea zymanumapuszayuu. EE peanusanus NpeAonaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3HUECKON HAayKH, OCMBICICHHUE CBSI3H Pa3BUTHUS
($U3MKKN ¢ pa3BUTUEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPAaBCTBEHHBI-
MU U SKOJIOTHYECKUMU IPOOIeMaMHu.

Hoen npuxnaonoit nanpagnennocmu. Kypc ¢puzuku yriayOia€HHOIO ypoBHS
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUI U COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, U TEX-
HOJIOTHH.

Hoea rkonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB CO-
JiepKaHUsl, TOCBSILEHHBIX SKOJIOIMUECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPhIE
CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHI, a Takxe 00CykaeHus mpobdieM pa-
UOHAJILHOTO MPUPOAO0INOJIB30BaHUS U SKOJIOTUYECKON O€30MacHOCTH.

OcBoeHUe coJepKaHusl MPOrpamMmbl 1O (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. g guanku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTA Kak
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — 3TO CUCTEMa CaMOCTOATEIBHOIO YYEHHUYECKOIO 3KCIEPUMEHTA, BKIIIO-
YAIOIIEro (PPOHTANIbHBIE YYEHUUECKHUE OMBITHI IPU MU3yYEHUH HOBOI'O MaTepHana,
nabopaTopHble pabOThl U pabOThI MpakTUKyMa. [Ipu 7TOM BO3MOXHBI JiBa criocoda
peannzanuu GU3NUECKOro MpakTukyma. B mepBoM citydyae npakTuKyM IpOBOAUTCS
1160 B koHIle 10 u 11 kimaccos, 1100 MocIe NepBOro U BTOPOro MOJYTrOANM B Kax-
JIOM U3 3THX KJ1accoB. BTopoil cnoco0 — 310 uHTerpamus padoT npakTuKyma B CH-
cTeMy J1JabopaTOpHBIX padOT, KOTOPbIE MPOBOJATCS B MIPOLIECCE M3YUECHUS pa3jiena
(temsl). IIpu 3TOM Mo paboTaMu MpPaKTUKyMa MOHUMAETCS] CAMOCTOSATEILHOE HC-
ClIeJOBaHHE, KOTOPOE MPOBOJIUTCS MO PYKOBOJCTBY CBEPHYTOrO, 0OOOIIEHHOTO
BUJa 0e3 MOIIaroBoi HHCTPYKIUH.

B nporpamme no ¢usuke cucreMa y4eHH4EeCKOro sKCIepuMenTa, 1adbopaTop-

HBIX pabOT W TpPAKTHKyMa MpeACTaBICHA €IWHBIM MepedyHeM. BpiOop TemaTtuku



JUISL 3TUX BHJIOB YYEHHYECKUX MPAKTHYECKUX paldOT OCYILECTBIISETCS YYaCTHUKA-
MU 00pa30BaTEIHLHOTO MPOIEcca UCXOs U3 0COOCHHOCTEH MOYPOYHOIO TUIAHUPO-
BaHUsl U OCHalleHUsd KaOuHera Qu3uku. [Ipm 3TOM OobecrneunBaeTcsi OBJa/eHUE
00y4aIOIUMHUCS YMEHUSMU TPOBOJUTDH NPSIMbIE M KOCBEHHBIE U3MEPEHUSI, UCCIIE-
JOBaHMs 3aBUCUMOCTEN (PU3MUECKUX BEIMUMH U IOCTAHOBKY OIIBITOB 110 IIPOBEPKE
IPEJI0AKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yIENsSeTCs PEUICHUI0 PAacUETHBIX M KaYECTBEHHBIX 3a-
nad. ITpu sToM juis pacu€THBIX 3ajja4 NPUOPUTETOM SIBIISIFOTCS 33Ja4u C SIBHO 3a-
JAHHOM M HESBHO 3a/laHHOM (PM3MYECKOW MOJEIIBIO, MO3BOJIIOIINE MPUMEHSATH
M3YYEHHBIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3 OJJTHOTO pa3fena Kypca, Tak U UHTe-
IpyUpysl IPUMEHEHUE 3HAaHUM W3 Pa3HbIX pa3AeiioB. /[ KauecTBEHHBIX 3a/1a4 MpH-
OpPUTETOM SIBJISIIOTCA 3a/laHUsl Ha 00bACHEHHE/TIPEICKa3aHue NpoTeKaHus pu3nye-
CKHUX SIBJIEHHM M IIPOLECCOB B OKPYXKAIOUIEH KU3HU, TpeOyromue Bpioopa pusnue-
CKOM MOJIENIU JJI CUTyalluy IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUUYECKOMY OO€ecleyeHHI0 Y4eOHOro mporecca Kypc (U3MKH yriayOJa&éHHOTo
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
nmpeaMeTHOro kabuHera. B xaOunere Gu3uku MOKHO OBITH HEOOXOIMMOE J1a0o-
paTopHOoe 00OpyOBaHUE JUIsl BHIIOJHEHHs] YKA3aHHBIX B Mporpamme mno (Qusuke
YUYEHHUYECKUX OMNBITOB, JJA0OPATOPHBIX pabOT M pabdOT MpaKkTUKyMa, a Takxke Je-
MOHCTpaIlMOHHOE 000pyAOBaHKE.

JleMoHCTpalMoHHOE 000pynoBaHKue (popMUpYETCS B COOTBETCTBUU C MPHUH-
LUIIOM MUHUMAJIBHON JTOCTATOYHOCTH M OOECIEYHMBAET MMOCTAHOBKY MEPEUYHCIICH-
HBIX B IIporpamme no (pu3mnke KIOYEeBBIX AEMOHCTPALUN AJIsl UCCIEIOBAHUS U3Y-
YaeMbIX SIBJICHUH U MPOLIECCOB, YMIUPUUYECKUX U (QYyHIAMEHTAIBHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 060opy0BaHUE ISl YUCHUYECKUX MPAKTHUYECKUX padoT ¢dop-
MUPYETCS B BUJI€ TEMATUYECKUX KOMILJIEKTOB U 00€CIeunBaeTCsl B pacu€Te OJJHOTO

KOMIUIEKTa Ha JBYX oOywarouuxcs. TeMaTHdyeckue KOMIUIEKTHI J1JabopaTOpHOIo



000py10BaHUS JOJHKHBI OBITH MMOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BaHUU aHa-
JIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPHUTEIbHBIX CHU-
CTEM B BHJI€ IU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(opMHUpOBaHKE UHTEPECA U CTPEMJICHUS O0y4aroUMXcsd K HAyYHOMY H3yue-
HUIO IPUPO/JIbI, PA3BUTUE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHHUS K OKPYKAIOILUM SIBJICHUSIM;

dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4YE€HUS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPU3HKU;

(dopMupoBaHKE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(GbopMUpOBaHKE NPEICTABICHUNA O posid (GU3MKH JUIsl pa3BUTUSA JPYTHUX €CTe-
CTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUIL;

pa3BUTHE NPEACTABIECHUA O BO3MOXHBIX cdepax Oyayuied npodpeccuoHalib-
HOW JESTENbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOArOTOBKA K JanbHeWiieMy oOyue-
HUIO B 3TOM HAlpPaBJICHHH.

JlocTrxeHne 3TUX Lened 00ecreuynBaeTCsl pelieHneM CIIEeIyIoMMX 3a1ad B
npoluecce u3yyeHus Kypca GU3NKH Ha YpOBHE CPEIHEro 00111ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, FIEKTPOAUHAMMU-
KY, KBAHTOBYIO (DH3UKY U AJIIEMEHTBI aCTPO(PU3UKH;

(dbopMHpOBaHUE YMEHHI TPUMEHSATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
(bu3nyeCcKuX SIBICHUN B MPUPOJIEC U AJISl MPUHATUS MPAKTUUECKUX PELICHUH B 1MO-
BCEJIHCBHOM JKU3HU;

OCBOEHHUE CIIOCOOOB PEIICHUsI Pa3UYHbIX 33]a4 C SBHO 33JaHHON (pu3mue-
CKOM MOJENbI0, 3a7a4, MOJpa3yMeBalOINX CaMOCTOSITEIbHOE CO3AaHue (u3uue-
CKOM MOJIENH, aJICKBaTHOM YCJIOBHSM 3aJauyd, B TOM YHUCIE 3a7a4 WHKEHEPHOTO

XapaKkTepa;



NMOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSIHUS HAa OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMHU CaMOCTOSTENIbHOTO IJIAHUPOBAHUS U MPOBEACHUS Pu-
3MYECKUX IKCIIEPUMEHTOB, aHAJIM3a ¥ MHTEPIPETAIIy WH(POpMAITUH, OTIPEIEICHIS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO37aHUE YCJIOBHM [JIsi pa3BUTUS YMEHHU MPOEKTHO-UCCIEI0BATEIBCKOMH,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE UHTEpeca K chepaM npodeccuoHaTbHON AeSTENbHOCTH, CBA3AHHON
¢ pU3UKOH.

B cootBercTBUM ¢ TpeboBanusimu @I'OC COO yrinyOnEHHbIA ypOBEHb U3Y-
yeHus: yueOHoro npeaMera «Ou3nka» Ha ypoOBHE CpeHEro oOiiero oopa3oBaHus
BbIOMpaeTcs OOy4aroUMMUCS, MUIAHUPYIOIMIMMU TPOJOHKEHHE 00pa30BaHMs 10
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TIPODUIIS.

Ha uzydenue puzuku (yriayOiaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 xiacce — 170 gacoB (5 4yacoB B HEJIEIIO).

[Ipennaraemseiii B mporpamMmme 1no ¢Gpu3MKe NnepeyeHb J1abOpaTOPHBIX U TMPaK-
TUYECKUX pabOT SBIAECTCS PEKOMEHIOBAaHHBIM, YUWUTENh JIeTIaeT BHIOOp MpoOBele-
HUs JTa0OPATOPHBIX PadOT M OMBITOB C YYETOM MHAMBUAYAITBHBIX OCOOEHHOCTEM

00y4Jarommxcs.



COAEPKXAHUE OBYUEHUSA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas Hayka o mpupoje. Hayunslii MeTos mo3HaHus u
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CrniocoObl n3mepenus GU3NUEeCKUX BEJIMYHUH (AaHAJIOTOBBIE U IM(PPOBHIE U3ME-
pUTENBbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATIUKOBBIC CUCTEMBI).

[Torpemnoctu u3MepeHuil (pU3NYEeCKUX BeIUYUH (a0COJIIOTHA M OTHOCH-
TeJIbHAs).

MopenupoBanue QU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepHalibHasi TOUKA,
abCoOIOTHO TBEPIIOE TENO, WcaIbHAs JKUJIKOCTh, UACAIbHBINA Ta3, TOUCUHBIN 3a-
psan). ['unore3a. Ousznueckuit 3aKOH, TPAHUIBI €T0 MPUMEHUMOCTH. Duznveckas
TEOpHUs.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEIbHOCTH JIFOCH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHre cuiibl TOKA M HAIIPSIKEHUS B LIETIH MMOCTOSIHHOTO TOKA MPU MTOMO-
[ QHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEITHHBIX MPHUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BEIUYHUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBHUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop mMaTepuanibHOW TOYKH, €r0 MPOEKIIMA Ha OCU CUCTEMbI KOOP-

nuHat. Tpaekropus.



[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MAaTEPUATIbHOM TOUYKU OT BPEMEHHU U UX
rpaduKu.

CBoOomHOe majeHre. YcKopeHne CBOOOMHOTO majacHus. JIBHKeHHE Tena,
OpOIIEHHOr0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUATILHON TOYKH OT BPEMEHHU U MX TPpaUKH.

KpuBosnmHeHOE OBMKEHUE. [[BH>KEHME MAaTEPUATbHOM TOYKH IO OKPYXKHO-
CTU. YTJIOBasg W JMHEWHas ckopocTh. llepuon m dacrota obOpamienus. LleHTpo-
CTpEMUTENbHOE (HOPMAJIBHOE), KacaTeJIbHOE (TaHTEHIIUAJIBHOE) U MOJHOE YCKOpe-
HUE MAaTEpUAIIBbHOU TOUYKH.

TexHuyeckne ycTpOCTBAa U TEXHOJOTUYECKUE MPOLECCHI: CIUIOMETP, IBU-
YKEHHUE CHApSIJIOB, IICTIHbIC, IIECTEpEHYAThIe U PEMEHHbBIC Tepeaady, CKOPOCTHbIC
JTUQTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

Cnoco0bI ucclief0BaHNs IBKEHUH.

Nnnroctpanus npeiesibHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUMN C UCTIOI30BAHUEM MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6nronenune nBmkeHus Tena, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPHU-
30HTAJIBHO.

HamnpapieHnue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTeH, TPACKTOPUI, CKOPOCTEN ABHXKEHHUSI OJJHOTO U TOTO K€ Te-

Jla B Pa3HbIX CUCTEMAX OTCHUETA.



Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydyeHne HEpaBHOMEPHOTO JBHKEHUS C LIEJIBbIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

N3Mepenne yCKOpeHusl MpU MPSAMOJIMHEWHOM PABHOYCKOPEHHOM JBHKEHUH
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBU-
KEHUU.

H3mepenne yckopeHust CBOOOJHOTO MajJieHus (PEKOMEHI0OBAHO HCIOJIb30Ba-
HUE ITU(POBOI TaOOpaTOpHN).

N3yuenue nBuxKeHUS Tea, OpOIIEHHOI0 ropu30HTaIbHO. [IpoBepka runote-
36l O MPAMON MPOMOPILMOHAIBHON 3aBUCUMOCTH MEXIY NajJbHOCTBIO TOJIETA U
HA4YaJIbHOM CKOPOCTBIO TEa.

N3ydeHne nBUKEHUS Tela 110 OKPYKHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPO-
CTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalleHus KOHMYECKOro MasiTHUKA
OT €r0 apaMeTpoB.

Tema 2. /lunamuxa.

IIepBeiit 3akoH HeroroHa. MlHepumnanpHble cucteMsl oTcuéTa. [IpuHnmn oTHo-
cutenbHOcTU ['anmunes. HeunepuuaneHbie cucTeMbl oTcuéTa (OmpeneneHue, mpu-
MEpBHI).

Macca tena. Cuna. [IpuHIUI CyTIepHO3UILIMU CHUJL.

Bropoii 3akoH HproTOHa 111 MaTepuanbHOM TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. JKBUBAJIEHTHOCTh TPABUTAIMOHHON U UHEPT-
HOW MacCCBhlI.

Cuna TsoKkecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOJHOTO TAJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO TUIAHETHI M OT reorpaduyueckor MUpoThl. J[BrkeHue Hebec-

HBIX TEJ U UX CIYTHUKOB. 3aKkoHbl Keriepa. [IepBast kocMuyeckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBumxynierocs ¢ yckope-
HUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHUS U CHIJIA TPEHUS I0-
kosi. Koappuument tpenusi. Cuna conpoTuBIEHUS NMPU BUKEHUH TeJa B KHUAKO-
CTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: NOAMINMITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

KaueHne NByX IMIMHAPOB WM IIAPOB Pa3sHOW MacChl C OJUHAKOBBIM YCKO-
PEHHUEM OTHOCUTEJIBHO HEUHEPLIUATIBHON CUCTEMBI OTCYETA.

CpaBHEHME PABHOJCHUCTBYIOLIEH MPUIIOKEHHBIX K TEIy CHJI C NPOU3BEICHU-
€M MacChl T€Jla Ha €ro YCKOPEHUE B UHEPLIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YIbTATE B3aUMOICUCTBUS TEI.

N3mepenue macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CHJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenne paBHOJEHCTBYIONIEH CHJI TIPH JBMXKCHHHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanre 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYXKUHE H

PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.



W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
NETKui OJIOK.

N3mepenne kodpduimenta TpeHUs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fr,(N).

HccnenoBanue NBMXKEHHS OpycKa MO HAKJIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEPIOrO Tesla. MOMEHT CHIIBI OTHOCHUTENIBHO OcH BpameHus. [limeuo cumnel. Cro-
YKEHHE CWJI, IPUJIOKEHHBIX K TBEPAOMY Teily. LIeHTp TsxecTH Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe PAaBHOBECHE.

TexHuyeckne yCTpoucTBa U TEXHOJIOTMYECKHUE MPOLECCHl: KPOHIUTENH, CTPO-
UTEIIbHBIN KPaH, pEIETYAThIE KOHCTPYKLIHH.

Jlemoncmpayuu.

VY cIl10BUSsI paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccenenoBanre ycaoBUl PaBHOBECHUS TBEPIAOTO TeJa, UMEIOLIETO OCh Bpallle-
HUSL.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axkonsl coxpanenusn é mexaHuke.

NMmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHBIX TOYEK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

WMItynbC cHITBI 1 ©K3MEHEHHE UMITYJIbCa TEIa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaxtuBHOE nBUKEHUE.



MoMeHT umnynbca MaTepHalbHOW TOYKM. lIpencraBieHne o coxpaHEeHHH
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJIAX.

PaboTta cunbl Ha MajgoM U Ha KOHEYHOM IepeMenieHuu. [ 'papudeckoe npe-
CTaBJICHHE Pa0OThI CUIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckasi sHeprusi MaTepuanbHOil Touku. Teopema 00 M3MEHEHUU KU-
HETUYECKOW YHEPTUU MATEPUATIBHON TOUKHU.

[loTeHUMaNbHBIE U HEMOTEHUMANbHBIE CWbL. [loTeHumanbHas sueprus. Ilo-
TEHIIUAJbHAS JHEPrusi ymnpyro aehOopMHpPOBAHHOW mpyXuHBL. [loTeHIMampHas
SHEprus Tejaa B OJHOPOAHOM IPaBUTALIMOHHOM moJie. [loTeHImanpHas 3Heprus Te-
Ja B TPABUTAIIMOHHOM TI0JIe€ OJHOPOJIHOTO Iapa (BHYTpH U BHe Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsl KOCMUYECKASI CKOPOCTb.

CBs3b pabOTHl HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKOW sHep-
MU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHyium 11 uaeanbHOM KUJIKOCTH KaK CIEICTBUE 3aKOHA CO-
XPaHECHUSI MEXaHUYECKON SHEPTHUH.

TexHn4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: ABUKECHUE PAKET,
BOJOMET, KOMEP, MPYKUHHBINA MUCTOJIET, TUPOCKOM, (UTYPHOE KaTaHHE HA KOHb-
Kax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIITHOCTH CHJTBI.

N3meHeHne 2HEpTUn Telia Py COBEPIIEHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NMOTCHIMAJIbHOW SHEPrUil INpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, npAKMUKYM.



N3mepeHre umnysibca Telia no TOpMO3HOMY MYTH.

W3mepenne CUiIbl TSITH, CKOPOCTH MOJIETH JIEKTPOMOOUIIS ¥ MOIITHOCTU CH-
JIbI TSITH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccenenoBanre COXpaHEHHs] UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUMU.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIa 10 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHHS MOTCHIMAIBLHON YHEPTUM MPYKUHBI C padOTON CUIIBI
TPEHUS.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBWKCHHH Tella MO0 HAKIOHHOM
MIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKka 1 TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJsipHO-KuHeTn4Yeckor Tteopuu (MKT), ux
onbITHOE oOocHOBaHMe. Juddys3us. bpoyHoBckoe nBmkeHue. XapakTep JIBUMKE-
HUS ¥ B3aMMOJICHCTBUS YacTHIl BellecTBa. MoAelIn CTpOSHUS ra30B, KUJIKOCTEH U
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojelnel. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHaas ABoraapo.

TemnoBoe paBHOBecue. Temrnepatypa u criocoObl e€ n3mepenus. [llkana Tem-
neparyp Llenscus.

Mogens uiealbHOTO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPUU: YaCTHUIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3zoBble 3akoHbI. YpaBHeHue MenneneeBa—Knanelipona. AGCoNIIOTHAS TEM-
nepatypa (mkana temrneparyp KensBuna). 3akon Jlanerona. M3onporieccsl B ujie-
QTBHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. | paduueckoe mpencrapiie-
HUE U30IPOLIECCOB: U30TEpMa, N30X0pa, h3o0apa.

CBsi3b MEXYy JABIICHUEM U CPEIHEN KUHETHYECKOM PHEPTrHeil MoCTyIaTelb-
HOTO TEIUIOBOTO JIBUKEHUS MOJIEKYJ WJI€alIbHOTO ra3a (OCHOBHOE ypaBHEHUE MO-

JEKYJSIPHO-KMHETUYECKOW TEOPHUH UJI€aTIbHOTO T'a3a).



CBs13b a0COIFOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETHUYECKOW SHEPTUEN MOCTYIATEIBLHOTO TEINIOBOTO ABUKECHUSA €€ YACTHII.

TexHuUecKue yCTpOUCTBa U TEXHOJIOTUYECKHE TIPOLIECCHI: TEPMOMETP, Oapo-
METp, MOJYYEHHE HAHOMATEPHUATIOB.

Jemoncmpayuu.

Mopenu IBUKEHNS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddysus KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Moenu KpuCTaINIMYECKUX PEIIETOK.

HaGmronenue u uccieqoBaHue N30IPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue mporecca yCTaHOBJIEHHS TEIUIOBOTO PABHOBECHUS NIPHU TEILIO-
oOMeHe MeXy ropsueii ¥ XOJI0JHOM BOJIOH.

N3ydeHne H30TEPMUYECKOro Tporecca (PeKOMEHJO0BAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mpoiecca.

N3yuenne nzobapHOro mpoiiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckas (T/]) cucrema. 3ajaHue BHEIIHUX YCIOBHM AJI TEPMO-
JTUHAMHAYECKOU CHUCTeMbl. BHelmHME U BHyTpeHHUE mapamerpsbl. [lapameTpsr Tep-
MOJIMHAMHAYECKOW CUCTEMbI KaK CPEIHUE 3HAYCHUSI BEIMYWH, ONKCBHIBAIOLINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepmoguHaMuku. CamMomnpou3BOJIbHASA peEIaKcalus TEPMO-

JTUHAMHAYECKOW CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopnenp uieabHOro ra3a B TEpMOJMHAMUKE — CUCTEMA YPABHEHUM: ypaBHE-
Hue MeHnneneeBa—KianelpoHa U BIpAXKEHUE U1 BHYTPEHHEN DHEPTUU. Y CIOBUS
MPUMEHUMOCTH 3TOW MOJIEIH: HU3Kas KOHIIEHTpAllMs YacTHll, BHICOKUE TeMIlepa-
Typbl. BelpaykeHne 11 BHYTPEHHEN YJHEPTUM OJJHOATOMHOTO MEaJIbHOIO rasa.

KBa3ucraruueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegadya kak crnoco0 HW3MEHEHUsI BHYTPEHHEH SHEPIHMHM TEPMOJUHA-
MUYECKOW cHCTeMbl Oe3 coBepiieHHs paboThl. KoHBEKIus, TEMIONpPOBOIHOCTS,
U3IIy4YEHHE.

KonunuectBo TemoTsl. Temno€éMKOCTh Tena. Y IejIbHas U MOJIIpHAs TEIUIOEM-
KOCTH BEIEeCTBA. YpaBHeHHWE Maiiepa. YenbHas TEIUIOTa CrOpaHus TOIJIMBA.
Pacuér konmuecTBa TeroTsl npu Termionepenave. [lonstue 06 aguadbatHoM mpo-
ecce.

[lepBbIii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHss 3Heprusa. KonudecTBo Teruio-
Thl U pab0OTa KaK MEpbl U3BMEHEHUSI BHYTPEHHEH SHEPrUU TEPMOIUHAMUYECKON CH-
CTEMBI.

BTtopoii 3ak0H TEpMOAMHAMUKH JJI1 PAaBHOBECHBIX MPOLECCOB: Yepe3 3aJaH-
HOE PABHOBECHOE COCTOSIHUE TEPMOJIMHAMHYECKOW CHCTEMBI IPOXOJMT €IIHH-
CTBEHHas ajguabarta. AGCOIIOTHAS TeMIlepaTypa.

BTtopoii 3aKk0H TEpMOIMHAMMKY /11 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOK-
HO TepenaTh TEIIOTY OT 00Jiee XOJIOJHOTO Teja K 0ojiee HarpeToMy 0e3 KOMIIEH-
canuu (Knaysuyc). HeoOpatuMocTh mpUpoAHBIX MPOIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHruueckue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,

KOHJUITMOHED, U3EIIbHBIA U KapOIOpaTOPHBIA JABUTATENH, MapoBas TypOWHa, TO-



Jy4YEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIN3ALUSI «TEIUIOBBIX» OTXOJI0B C UCIOJIb-
30BaHHMEM TEIUJIOBOTO HACOCa, yTHIA3aUsl OMOOPTraHUYECKOTO TOIJIMBA JJIsl BhIpa-
OOTKH «TEIJIOBOI U DJIEKTPOIHEPTHUH.

Hemoncmpauyuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aqnadaTHOro Npouecca.

KoMmbroTepHble MO/IENN TEMJIOBBIX IBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

W3yyeHue B3aMMOCBSI3U DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOJACUCTBUS U
TEMIIEPATYPbI KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHeHcanus. Vicnapenue u kurieHue. Y aenbHasi Terio-
Ta MapooOpa3oBaHUsI.

HaceblienHble 1 HeHachIeHHbIE Tapbl. KauecTBeHHasi 3aBUCUMOCTH MIJIOTHO-
CTH U JaBJICHUS HACBIIIEHHOT'O Mapa OT TeMIepaTyphl, UX HE3aBUCUMOCTb OT 00b-
€Ma HaChIILIEHHOTO Tapa. 3aBUCHUMOCTb TEMIIEpaTypbl KUIIEHHUS OT AABJICHHUS B
AKUIKOCTH.

BnaxxHocTts Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHASI BIIAKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
KpucTtauioB. [naBnenne u kpuctawmsanus. Y aenpHas TerioTa miaasieHus. Cyo-
JUMAIIHS.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.

[Ipenen ynpyrux aedopmarimii.



TenoBoe pacuupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JTUHEHHOE
pacmvpeHre. AHrapMOHH3M TEIUIOBBIX KOJIEOAHWI YaCTHI] BEIECTBA KaK IPHYKHA
TEIJIOBOTO pacUIUpeHHus Tell (Ha KaYECTBEHHOM YpPOBHE).

[Tpeobpa3zoBanue 3Heprun B (Pa3oBBIX MEPEXOAAX.

YpaBHeHuUe TerIoBoro OagaHca.

[ToBepxHoctHOe HaTspKeHHE. Ko huIMeHT MOBEpPXHOCTHOTO HATSHKEHUS.
Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyiia Jlaruiaca.

TexHuyeckue yCTporcTBa U TEXHOJIOTUYECKUE MIPOLIECCHI: KUAKNAE KPUCTAJI-
JIbl, COBPEMEHHBIE MaTEPHUAJIbI.

Jlemoncmpayuu.

TermmoBoe pacmpeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue. Kunenue npy noHMKEHHOM J1aBJICHUN.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OnBITHI C MBUIBHBIMU TUIEHKAMU.

CmauuBaHue.

KanwnspHsle sBICHHUS.

Mopaenan HeHBIOTOHOBCKOM JKHUIKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner negopmanuii.

HaGmronenue manbix aedopmariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenpHON TENI0ThI IUIABJICHHUS JIbA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenrie aOCONMIOTHON BIAXKHOCTH BO3/lyXa U OLIEHKA MacChl MApOB B IO-

MCIIICHUU.



N3mepenue ko3 duimenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTU JehopMaliuu Pe3nHOBOTO 00pasiia OT MPHUIIO-
YKEHHOU K HEMY CHJIBL.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. Inexmpuueckoe noJe.

DnexTpuzauus Tea U €€ MpOosSBICHH. DIEKTpUUeCcKui 3apsa. [[Ba Buaa siek-
TPUYECKUX 3apsA0oB. [[pOBOIHUKY, TUATIEKTPUKU U TTOITYIIPOBOJHUKHU. DIIEMEHTAP-
HBIN AJIEKTPUUYECKU 3aps]l. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyroHa.

OnexTpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsoxénnocts anektpudeckoro nois. [Ipoousiii 3apsa. JInnum HanpskEn-
HOCTH 3JIEKTPUYECKOTO N0JI1. OJHOPOAHOE INEKTPUUECKOE TOJIE.

[ToTeHIIMANBHOCTD AJIEKTPOCTATUYECKOrO NOJIA. Pa3sHOCTh NOTEHIMAIOB U
HanpspbkeHue. [loTeHnnanbHas dHeprus 3apsia B JIEKTpocTaTHYeCKoM noie. Ilo-
TEHLHAJ MIEKTPOCTATUYECKOTO NOJIsl. CBA3b HAIPSHKEHHOCTH I10JISI M PA3HOCTH 1O-
TEHUUAJIOB ISl 3JIEKTPOCTATHYECKOrO MOJIsA (KaK OJTHOPOJHOTO, TaK U HEOJHOPOI-
HOTO0).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsnaa. [Tone paBHoMepHO 3apsikeHHOU ceprl. [Tose pas-
HOMEpHO 3apsbKEeHHOTro 1o o0bEMy miapa. [lone paBHOMEpHO 3apsiKeHHOM Oecko-
HEYHOM IUIOCKOCTH. KapTHHBI JIMHUN HAaNpsHKEHHOCTH ATHUX IMOJEW U DKBUITOTEH-
HUAITBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATHYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JIMPNEKTpUKN B DJIEKTPOCTATUYECKOM Touie. JMayieKkTpudeckas ITpOHHUIAE-
MOCTb BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO

KOHJIEHCATOpa.



[TapamnenbHOE coequHeHue KOoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOH/IEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxKeHHe 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, IIEKTPOCTATUUYECKAS 3allUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB, KOH-
neHcaTopsl, renepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO ¥ MPUHLIAI IEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aAPSIKEHHBIX LIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3auTa.

Y CTpOUCTBO U JICUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAU Ijia-
CTHUH, PACCTOSTHUS MEX1Y HUMH U TUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnrogenue npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
U3JTy4YEeHHs CBETOIMOAA.

N3yueHne npoTekaHus TOKa B LENH, COAEPKAIIeH KOHIAEHCATOP.

Pacnipenenenne pasHOCTH MOTEHIMATIOB (HANPSDKEHUSI) MPU MOCIEI0BATEIb-
HOM COEAMHEHUU KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOpa YePe3 pe3UCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKuil mox.

Cwia toka. [1oCTOsTHHBIN TOK.



VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hammpsokenue U u DJ1C &.

3akod OMa /U1 ydacTKa MEIu.

DNEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh COITPOTHUBIIEHHUS OJHOPOJIHO-
ro IPOBOJHHUKA OT €r0 JJIMHBI U IUIOWAAU MOMEPEYHOTO CEUYECHUS. Y IETbHOE CO-
MIPOTUBJICHUE BEIIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—Jlenma.

MOnIHOCTB 3JIEKTPUYECKOTrO TOKA. TeroBas MOIIHOCTh, BbIAEIsIEMas Ha pe-
3UCTOpE.

OJIC u BHYTpEHHEE CONPOTHUBJIECHUE MCTOYHHMKA TOKA. 3akOH Oma Jj1s moJ-
HOM (3aMKHYTO#) 3JIEKTpUYeCcKON Ienu. MoIHOCTh UCTOYHMKa Toka. KopoTkoe
3aMBbIKaHHE.

KonzencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOIECCHI: aMIIEpPMETP, BOJb-
TMETP, PEOCTAT, CYETUMK IIEKTPUIECKON IHEPTUU.

Jemoncmpayuu.

W3mepeHne CUiTbl TOKA U HaIPSKEHMUS.

HccenmenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS Ul PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS IMWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUSI M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbikaHK€ TaIbBAHUYECKOTO 3JIEMEHTA
U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

Crnioco0Obl coemuHEeHUs1 UICTOYHUKOB Toka, DJIC GaTtapeii.



HccenenoBanne pa3HOCTH NMOTEHIMAIOB MEXKAY IOJIOCAMU HCTOYHHKA TOKA
OT CWJIBI TOKA B LIENN.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccenenoBanre CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOoro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANIPSIKEHUS JJIs JIaMITbl HaKalu-
BAHUA.

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTHUBIICHHSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct DJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
IIPA KOPOTKOM 3aMbIKaHHH.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IOJIOCAMU HCTOYHHKA TOKA
OT CHUJIbI TOKA B LIEIIH.

HccnenoBanue 3aBUCUMOCTH ITOJIE3HOM MOITHOCTHA MUCTOYHHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DJIEKTPUYECKAs] MTPOBOJAMMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPOBO-
JUMOCTh TBEPJIBIX METAJIOB. 3aBUCUMOCTh CONPOTHBIICHUS METAVIOB OT TEMIIE-
paTypbl. CBEpXIpPOBOJUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TomympoBoauuku. CoOCTBEHHAsI U TPUMECHAsI TPOBOJUMOCTh TTOJIYIIPOBO/I-
HukoB. CBoiicTBa p—N-nepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B JJIEKTPOJIMTAX. DJIEKTPOJUTHYECKAs JUCCOLMALIUS.
OnekTponus. 3akonbl Dapajes 17 AIEKTPOIH3a.

DJIEKTPUYECKHUM TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITENBHBIN pas-
psan. Paznmuunble TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [lnazma.

TexHn4eckrue yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: Ta30pa3psiiHbIC

JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,



TpaH3UCTOP, (POTOAMO, CBETOINO/, TaTbBaHWKA, paUHUPOBAHNE ME/H, BBITLIAB-
Ka aJIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COINPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEpa-
TYPBL.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKH THOJA.

Du3nYeCcKUil MPAKTHKYM.

Cnoco0bl n3MepeHus: (U3NYECKUX BEJIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYUH.
OueHka rpaHull MOrpeurHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIEAOBAHUM 3aBUCUMOCTEN (hu3nye-
CKHMX BEJIMYMH, TPOBEPKA MPETIOKEHHBIX TUNOTE3 (BHIOOP U3 paboT, ONMHUCAHHBIX B
TEMAaTUYECKUX pazfenax «YUYEeHUUYECKUH HSKCIEPUMEHT, JabopaTopHbIEe padOThI,
MPAKTUKYM»).

MesknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usnku yriryos€HHOro ypoBHA B 10 Kitacce OCyIecTBIseT-
CA C YYETOM COAEPKATEIbHBIX MEKIIPEIMETHBIX CBA3EU C KypcaMH MAaTE€MAaTHUKH,

OHOJOrMU, XUMHUH, reorpadyu U TEXHOJIOTUU.



Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
nO3HaHUA: SIBJICHUE, HAYYHBIA (PakT, TWIOTe3a, (pu3Wyeckas BEIWYWHA, 3aKOH,
Teopusi, HAONIOACHUE, SKCIIEPUMEHT, MOJIETMPOBaHUE, MOJENb, U3MEpPEHue, Mo-
TPEIIHOCTH U3MEPEHUH, N3MEPUTEIbHBIC TPUOOPHI, ITU(poBas 1adbopaTopus.

Mamemamuka: penieHue CUCTeMbl ypaBHeHMM. JIuneliHas QyHKuMs, mapa-
0ona, runepOona, ux rpaduku U cBoicTBa. TpUroHOMETpUUYECKHEe (DYHKIIMH: CH-
HYC, KOCUHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTophl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOAKEHNUE BEKTOPOB.

Buonozusa: Mexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3us, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOIIEH Cpenbl,
yTHIIM3AIUsl OMOOPTaHUYECKOTO TOTUIMBA JJIsl BBIPAOOTKHU «TEILJIOBOM» U 3JIEKTPO-
SHEPI'uH, MOBEPXHOCTHOE HATSXKCHHE U KaNWJUISIPHBIC SIBJICHUSI B TIPUPOJIE, DJIEK-
TPUYECKUE SIBJICHUS B KUBOW MPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIPHAs Macca, MOJyYeHWEe HaHOMAaTEpHaJIOB, TEIJIOBBIE CBOM-
CTBA TBEPABIX TEJ, KUIAKOCTEU U Ta30B, KUJKUE KPUCTAILIbI, JIEKTPUUECKUE CBOM-
CTBa METAJUIOB, 3JIEKTPOJIUTUYECKAS] IUCCOIMALMs, TajJbBAHHUKA, 3JIEKTPOHHAs
MHUKPOCKOTIHS.

T'eozpaghus: BTaxXxHOCTH BO3IyXa, BETPHI, OAPOMETP, TEPMOMETD.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro W >KUJKOTO TPEHUS B TEXHHKE, CTaTUYECKUE KOHCTPYKIMH (KPOH-
IITEHH, peléTyaTble KOHCTPYKIIMK), UCIIOIb30BaHUE 3aKOHOB COXPAHEHUsI MeXa-
HUKHU B T€XHUKE (TMPOCKOI, BOAOMET U JPYTU€), IBUTATE]Ib BHYTPEHHETO Cropa-
HUs, TapoBasi TypOUHA, OBITOBON XOJOAWIBHUK, KOHIUIIUOHED, TEXHOJIOTHH TTOJTY-
YEHHUS COBPEMEHHBIX MaTE€pUaJiOB, B TOM YKCJIE HAHOMATEePHaJIOB, U HAHOTEXHOJIO-
THH, JICKTPOCTATHYECKAs 3alUTa, 3a3€MJICHHUE JICKTPOIIPHUOOPOB, Ta30pa3psiIHbIE

JIaMTIBI, TIOJTYTIPOBOTHUKOBBIC TPUOOPHI, TAIbBAaHUKA.



11 KJIACC

Paznea 4. daekTpoanHamMuka.

Tema 4. Maznummnoe noe.

B3auMopencTBrE MOCTOSTHHBIX MAarHUTOB M ITPOBOJHUKOB C TOKOM. MarHur-
HOE Tosie. BekTop MarHuTHOM WMHAYKUMH. [IpyHOUMN Cyneprno3uuuyu MarHUTHBIX
roJie. JIMHMM MarHUTHOW UHIYKIIHAH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunutHoe 1nose B BeliecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKH.

TexHuyeckne ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHl: MPUMEHEHUE I1O-
CTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3IEKTPOIABUTATEIb
Axo0u, yCKOpUTENH 3JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.

KapTuHa nuHUI MHAYKIMK MarHUTHOTO MOJISL TMOJIOCOBOTIO M MOJKOBOOOpA3-
HOT'O IMOCTOSIHHBIX MAarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWU MOJIA IJTMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

Hab6nronenune nBmkeHus My4yka 3JI€KTPOHOB B MATHUTHOM TIOJIC.

[IpuHUMT ACHUCTBUS AJIEKTPOUIMEPUTEIIHHOTO MPUOOpA MArHUTORJICKTpHUYE-
CKOU CHUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.



HccnenoBanue AeMCTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHHE >IIEKTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHIYK-
uuu. D/JC unnykiuu. 3akoH 3ieKTpoMarHuTHOM uHAyKiuu Papaznes. Buxperoe
anekTpudeckoe mnoie. Toku Dyko.

O/J1C uHayKIMY B IPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MarHUTHOM T10-
Je.

[IpaBuio Jlenua.

NunyxktuBHOCTh. Karyiika MHIYKTUBHOCTH B II€MK MOCTOSIHHOTO TOKa. fB-
neHue camonHaykuuu. JJ1C caMOMHIyKIINY.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECCHl: HMHAYKIHUOHHAS
Meyb, COJICHOMU/I, 3aIUTa OT JICKTPU3ALMU TEJ MPU JABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Jlemoncmpayuu.

HaOmronenue siBfeHust 3JIeKTPOMarHUTHOW UHIYKITUU.

Uccnenosanne 3aBucumoctd DJ{C MHIYKIIMU OT CKOPOCTH U3MEHEHUsl Mar-
HUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBOM (METHOM) TpyoOe.

SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMocTd JJIC caMOMHAYKIIMU OT CKOPOCTU U3MEHEHUS
CUJIBbI TOKA B IEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHOM MHIYKIWH.



OnpeneneHne MHIYKIUY BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOMHIYKIHH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBoOOIHEIE KOIcOaHM.

["apmMonnyeckue koneOaHus. KnHemarnueckoe U JUHAMHUYECKOE OIMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPaHEHUsS] MEXaHUYeCcKoil 3Hepruu). BeiBoa
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIeOaHUN U3 UX DHEPTreTUYECKOTO U
KMHEMaTUYECKOTO OMKMCAHHUS.

Awmruutyaa u ¢asa konedbanuii. CBsi3b aMILUIATY/IbI KOJIEOAHUN MCXOJIHOM Be-
JUYUHBI C aMIUTUTYIaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora xonebanuit. [lepuoa mManbix CBOOOJHBIX KOJIeOaHUM Ma-
TEMaTU4YeCKOro MasTHHKa. [lepros cBOOOAHBIX KOJEOaHUN MPYKUHHOTO MasTHU-
Ka.

[TonsiTue o 3aryxaronux Kojaebanusx. BeiHy)eHHbIe KoeOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BinsiHue 3aTyxaHus Ha BUJ PE30HAHCHOM KPUBOM. ABTOKO-
nebaHusl.

TexHn4eckre yCTpoOMCTBA M TEXHOJOTMYECKUE MPOLIECCH: METPOHOM, YaCHI,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KoieOaHuid U 3aBUCUMOCTH Mepruoaa CBOOOAHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanne konebaHuii Tpy3a Ha MAaCCUBHOM TMPYXKUHE C €TI0 (OpMU-
pOBaHMS NPEACTaBIECHUN 00 UACATBLHON MOJIENIH MPYKUHHOTO MasiITHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.



HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

W3mepenue nepruoaa cBOOOIHBIX KOJEOAHUN HUTSAHOTO U MPYXUHHOTO MasiT-
HUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIINUX KOJIEOAHHIA.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebarenbubiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHS B HUJle-
abHOM KoJie0aTenbHOM KOHType. @opmyna Tomcona. CBsi3zb aMIUIUTY/BI 3apsiia
KOH/ICHCAaTOpa C aMILTUTYI0M CUJIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOaTeIbHOM KOHTYpE.

3aTyxarolue 3JIeKTpOMarHuTHbIE KoJjeOaHusl. BBIHYXJIEHHBIE 3JIeKTpoMar-
HUTHBIE KOJICOaHUS.

ITepemeHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYIHOE W Jeil-
CTBYIOIIEE 3HAUCHHUE CHJIBI TOKA M HAMPSHKEHUS TIPU Pa3IuYHON popMe 3aBUCHMO-
CTH IIEPEMEHHOTO TOKAa OT BPEMEHM.

CunHycou1anbHbIl IEPEMEHHBIN TOK. Pe3nuctop, KOHIeHCaTOp U KaTylllKa WH-
JYKTUBHOCTH B LIENIM CUHYCOMJAIBHOTO NIEPEMEHHOIO TOKa. Pe3oHanc TokoB. Pe-
30HAHC HANPSKEHUN.

Uneansubiii  Tpancopmatop. IlpomsBonactBo, mepemaya U MOTpeOIcHUE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTUYECKHE PUCKH MPHU IPOU3BOJACTBE AeKTposHepruu. KynpTypa wuc-
MI0JIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyecknue yCTpOWCTBA U TEXHOJOTMYECKHE MPOLECCHI: JIICKTPUYECKHIM

3BOHOK, I'CHCPATOP IICPCMCHHOI'O TOKA, JIMHHUH 3JICKTPOIICPCaad.



Hemoncmpauyuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOIIKX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BoIHyXIeHHbIE CUHYCOUAbHbIE KOJICOaHUSI.

Pe3ncTop, karyiika MHIYKTUBHOCTA M KOHJEHCATOP B LENU MNEPEMEHHOTO
TOKA.

Pe3oHaHC npu mOCIea0BATENBHOM COCIMHEHUH PE3UCTOPA, KATYIIKU UHIAYK-
THUBHOCTH U KOHJICHCATOPA.

YCeTpoiicTBO U MIPUHIUIT ACUCTBUS TpaHChOopMaTopa.

Mogenb JIMHUY 3JIEKTPOoIEpEaayU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenmenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJEHCATOP, KaTyIIKY U PE3UCTOP.

Hab6nronenue 35eKTpoMarHuTHOTO pe30HaHCA.

HccnenoBanrie pabOThl ICTOUHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6OJIHDI.

Mexanuueckue BOJIHBI, YCIOBUS UX pacrpocTpaneHus. [lonepeunsie u npo-
JIOJbHBIC BOJIHBL. [lepnon, cKkOpoCcTh pacnpoCcTpaHeHus U JJiMHA BOJHBI. CBOMCTBA
MEXaHUYECKUX BOJIH: OTpaKEHUE, IPEIOMIICHHE, UHTephEepeHIUs U TUPPAKITUSL.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOLIEN CPEIIBI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS! SJIEKTPOMArHUTHBIX BOJIH.

Bzaumnas Opuc€HTalrs BEKTOPOB B BHGKTpOMaFHI/ITHOﬁ BOJIHC.



CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MPEIOMIIEHUE, MOJISIpr3a-
s, UHTeppEpEeHLNs U TU(PPaKIIUAL.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIUIIBI paOCBI3U U TeNeBUIeHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKue yCTpPOMCTBAa U MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIE WH-
CTPYMEHTHI, pajap, paauoNpUEéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpauuu.

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobiomeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmroienue oTpakeHus U NpeioMIICHHUsI MEXaHUUECKHUX BOJIH.

HaOnronenune natephepeHunn 1 1uppakiiii MEXaHUUECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCcTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

HabmroieHue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM U 4a-
CTOTOM KOJeOaHMIA.

HccenenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, IPEIOMIIE-
HUe, NoJisIpu3anusl, Tudpakius, HHTepepeHIus.

O6HapyxeHue nH(PpakpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMoIMHEHOE pacnpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpexe. Jlyu cBera.

ToueuHbIi HICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
wiockoM 3epkane. Cdepudeckue 3epkana.

[TpenomiieHue cBeTa. 3aKOHBI IIPETOMIIEHUS CBeTa. AOCOIIOTHBIN OKa3aTeIb
npesnomMieHusi. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [[ocToSHCTBO YaCcTOThI
CBETA U COOTHOIIECHUE JJIMH BOJH IIPU MEPEXOJAE MOHOXPOMATUUYECKOTO CBETA Ye-
pe3 rpaHully pa3zelia IByX ONTHYECKHUX CPE.

Xon nmyueit B mpusme. [ucnepcust cera. CiioxHBIA cocTaB O€lI0ro CBeTa.
[Ber.

[TomHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroyn MmoJHOrO BHYTPEHHETO
OTpaXEHUS.

Cobuparome u paccenBarouiye JuH3bl. ToHKkas nuH3a. POKyCHOE paccTos-
HUE U ONTHUYECKAs] CHJIA TOHKOM JIMH3bl. 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS
TOHKOW c(epruuecKoi JIMH3bI OT €€ NeOMETPUU U OTHOCUTEIBHOIO IMOKAa3aTels
IIPEJIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xox myya, NpOLIEIUIETrO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ IJJaBHOM OIl-
Thueckoil ocu. [locTpoeHue n3o0pakeHUit TOUKU U OTpEe3Ka MpSIMOM B coOuparo-
IIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. MHtepdepenuus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIO-
BUS HAOIOACHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIMOHHOW KAPTUHE OT
JIByX KOT€PEHTHBIX MCTOYHUKOB. [IprmMepnl Kitaccuyeckux HMHTEP(EpEeHIMOHHBIX
CXEM.

HMudpakuus cBera. Judpakimonnas pemérka. Y cnoBue HAOTIOIEHUS TIaB-
HBIX MaKCUMYyMOB IPH NaJI€HUH MOHOXPOMATHYECKOIO CBETa Ha AUPPAKIIHOHHYIO
pPELIETKY.

[Tonsapu3zanus ceera.



TexHUYeCcKue yCTPOKWCTBA U TEXHOJIOIMYECKUE MPOLECCHL: OUKH, JIyIIa, epH-
cKoT, oToanmapaT, MUKPOCKOII, MPOEKIIMOHHBIN anmnapaT, IPOCBETIICHUE ONTHKH,
BOJIOKOHHASI OTITHKA, TU(PaKIIMOHHAS pEeHIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeaoMIieHUs CBETA.

Habnrogenue noJHOro BHyTPEHHETO OTpakeHHsl. MoJienb CBETOBOIA.

HccnenoBanue xo/ia CBETOBBIX MMYYKOB Y€pe3 MIIOCKONApaLIEIbHYIO MJIaCTH-
HY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopnenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinu cBera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenue nudpakxium ceera.

N3yuyenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUS OT BEIeCTBA (HA MpH-
Mepe KUJKUX JIMH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tony4yenue n300paxkeHusi B CUCTEME U3 IIIOCKOTO 3epKaJia U JIUH3bI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

HaOmronenue nudpakuuu, nuHTepdepeHIINN U MOJIIpU3aIliy CBETa.

N3ydenue noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.



N3yyenne naTEpPEPEeHIINN JIA3ePHOTO U3ITyUYCHHSI Ha IBYX IIEIISX.

Habnronenue aucnepcum.

HabGmronenue u uccnenoBanue AMQPPakIuOHHOTO CIIEKTpA.

N3Mepenune InrHbI CBETOBOU BOJIHBI.

[TonydyeHue crekTpa U3IMy4eHHUS] CBETOAMO/A MPU MOMOIIN AUPPAKIHOHHOM
PEIIETKMU.

Pa3ngesn 6. OcHOBBI CrIeIHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panHullbl TPUMEHUMOCTH KJaccuuecko mexanuku. [locTynaTel crienuanb-
HOM TEOPUU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpa3zoBanus Jlopenna. Ycmo-
BHE NMPUYMHHOCTU. OTHOCUTEIBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U
COKpaIIEHUE JITTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOUECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHn4eckuii SKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI, MPAKTUKYM.

Omnpenenenne UMIyJIbca U DHEPTUU PEIATUBUCTCKUX 4acTull (mo ¢doTorpa-
(busiM TPEKOB 3apsiKEHHBIX YACTUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHUE (M3JIydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cmemnienus: Buna. ['mnore3a [1nanka o kBaHTax.

®DoTOHBI. DHEPTUSI U UMITYJIHC (POTOHA.

dorordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHeHHE
OuinmrenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeta (B 4aCTHOCTH, JIaBJICHWE CBETa HAa a0COJIIOTHO MOTJIOIIA0-

IyI0 U a0COIOTHO OTpaXkarolyto nosepxHocts). OmnbiTel I1. H. JleGenena.



BosHoBBIE cBOMCTBa yacTul. Bonnel ne bpoira. Jnuna BosHb! e bponns u
pasMepbl 00JacTH JIOKAIW3alUU JABWXKYyIIelca dactuubl. KopmycKymispHo-
BOJIHOBOM JyanusM. Jlu@pakuus 371€KTpOHOB Ha KpUcCTalIax.

Crnenu¢uka n3mepenuit B Mukpomupe. COOTHOILICHUSI HEONpeaenEéHHOCTEH
['eitzenbepra.

TexHuyeckue ycTpoilcTBa U TEXHOJOTUYECKHE MTPOLIECCHI: CIIEKTPOMETP, Po-

TOJSJICMCHT, CI)OTOI[&T‘-II/IK, TYHHGHBHBIﬁ MHKPOCKOII, COJIHCYHAas 6aTape$1, CBCTOOH-

O/l

Hemoncmpauyuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBadre 3aBUCUMOCTH COTPOTHUBIICHHUS TOJTYMPOBOJIHUKOB OT OCBE-
EHHOCTH.

Cseroauo.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

UccnenoBanue GpoTope3ucTopa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. Qusuka amoma.

OnbITE IO UCCIENOBAHUIO CTpOeHUs atoma. [Inanerapnas monens atoma Pe-
3epdopa.

[Toctynarsl bopa. U3nydyenue u norionieHue (GOTOHOB IMPH MEpexoje aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CIEKTp YpOBHEN SJHEPTUH ATOMA BOJOPOA.

CrioHTaHHOE U BBIHYXJICHHOE U3JIydeHHE cBeTa. Jlazep.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpayuu.



Mopnens onsita Pesepdopna.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OnpeneneHue JJIMHBI BOJHBI 1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOmronenue mmHEYaTOro crekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Qu3uka amomHoz20 A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBONMCTBa MOHM3HUPYIOUIETO M3IIyYeHHs. BiMsHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EctrecTBeHHBIN QoH uznydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sipe. SaepHbie cuinbl. Jlegekt Macchl siapa.

Anepubie peaknuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPaBJsieMOro TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKHUE ACTIEKThl Pa3BUTHUSA SAEP-
HOM DHEPTETUKH.

Mertonsl perucTpanuuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@yHIaMEHTaJbHbIE B3aUMOJECUCTBUA. baprnoHbl, Me30HBI U JenToHsl. [Ipen-
craBieHue o CtanmaptHoi Moaenu. KBapk-Tiir0oOHHas MOJIEIb AIPOHOB.

@uzuka 3a npenenamu CrangapTHo moaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, siiepHbIi peakTop, TEPMOSIACPHBINA peakTop, aToMHasi 0oMOa, MarHuT-

HO-pE30HaHCHAas ToMorpadus.



Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3y4yenune noromeHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otansl pa3BUTHUS acTpoHOMUU. [IpUKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomMuu. [I[pPMEHNMOCTh 3aKOHOB (DM3HUKHU JJIsI OOBICHEHUS TIPUPOBI KOCMH-
YECKUX OOBEKTOB.

Metoasl acTpOHOMHUYECKUX HcciieqoBannil. COBpeMEHHbIE ONTUYECKUE Tele-
CKOIIbI, PaIMOTENIECKOTIBI, BHEATMOC(EpHAst aCTPOHOMHUS.

Bun 3B€3aH0T0 HeOa. Co3Be3nus, sipKkue 3BE3/bl, INIAHETHI, UX BUIUMOE JIBH-
YKEHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIa U 3BE3 .

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHMOCTB». 3BE3/1bI TJIABHOM MOCIEA0BATEIBHOCTU. 3ABUCUMOCTh «Macca — CBe-
TUMOCTB» JUIsl 3BE3]1 TJITABHOM MOCIEA0BATENbHOCTH. BHYTpeHHee cTpoeHue 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCX0XKACHUU U 3BOIoNMK CoJIHIIA U 3BE3.
DTanbl KU3HU 3BE3L.

Muneunslii [Iyts — Hama ["anmaktuka. [Tonoxenne u nBuxkenue Cosnina B ['a-
nakTuke. Tunel ranakTuk. PagroramakTuky v kBasapbl. YEpHBIE ABIPHI B siApax ra-
JIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazoeranue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBoe U3iyyeHue.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaOmronenus 3BE3nHOr0 HebGa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM

KOMITBIOTEPHBIX TPUIIOKECHHUHN JJIsT OTIPEIeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB



Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CEBEpHOT0 MOTyLIapHs U SPKUE 3BE3-
JbI.

HabGmronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOILIE-
HHU.

DuU3NYEeCKUN NPAKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCTOJIb30BAHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUIM (PU3NYECKUX BEITUYHH.
OneHka rpaHul] NOrpeIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIEAOBAaHUNA 3aBUCUMOCTEN (hu3nde-
CKUX BEJIMYUH, POBEPKA MPEIOKEHHBIX TUIIOTE3 (BBIOOP U3 padOT, ONUCAHHBIX B
TEMAaTUYECKUX pazfenax «YUYEeHUYECKUH SKCIEPUMEHT, Ja0opaTOpHbIE padOThI,
IPAKTUKYM ).

Oo6o0maromiee MOBTOPEHUE.

OO0o0uIeHne U cucTeMaTH3alus CoJIEp KaHusl pa3leioB Kypca «MexaHukay,
«MonexynsipHast pu3rMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJIHBI», «OCHOBBI CNIELIMAIIBHOM TEOPUU OTHOCHUTENbHOCTHY, «KBaHTOBas (hu-
3UKa», «JIEMEHThl aCTPOHOMUHU U aCTPOPUIUKID.

Ponp pusuku u acTpOHOMUU B SKOHOMHYECKOHN, TEXHOJIOTHUYSCKOM, COHATb-
HOM M 3TUYECKOU cdepax NesTeTbHOCTH YeIOBEKa, pOJib U MECTO (PU3UKHU U acTpo-
HOMHHM B COBPEMEHHOM HAYYHOW KapTUHE MUPA, 3HAYCHUE ONUCATEIBHOU, CUCTE-
MaTU3UPYIOLEH, OOBACHUTEIbHOM W MPOTHOCTUYECKON (YyHKUMHA (Pu3nyeckon
TEOpHUH, POJb PU3NYECKONW TEOpUU B (POPMUPOBAHUU MPEICTABICHUN O (u3nye-
CKOM KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpPa B OOLIEM STy COBPEMEH-

HBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O PUPOJIE.

MesknpeaMeTHbIE CBSI3H.



Nzyuyenune kypca ¢pusuku yrryOsI€HHOTO ypoBHS B 11 Kimacce oCyIiecTBseT-
Csl ¢ YUYETOM COJEP>KATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMU MAaTEMAaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Mescnpeomemusie nOHAMUS, CEA3AHHbBIE C U3YUECHUEM MEMO008 HAYUHOZ20
nO3HaHUA: SBJICHUE, HAy4YHbIA (DaKT, rumnoresa, (hu3myeckas BeTUYMHA, 3aKOH,
Teopusi, HAONIOACHUE, IKCIEPUMEHT, MOJIETMPOBAHUE, MOJENb, U3MEpPEHue, Mo-
TPEIIHOCTH U3MEPEHUH, N3MEPUTEIbHBIC TPUOOPHI, ITU(poBas 1adbopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHHU. TpUTrOHOMETpUUYECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOUST TPEYrOJIbLHHUKOB,
onpeiesIeHne MIOMAIU TIOCKUX (GUryp u oobeéMa Ted.

Buonozua: >nextpuueckue SBICHHUS B KUBOM Npupoje, KoseOaTesbHbIe
JBHKEHUS B )KUBOU NPUPOJIE, IKOJIOTMUYECKUE PUCKH IIPU MPOU3BOJCTBE IEKTPO-
HHEPrUM, SJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl, YyIbTpa3ByKoBas
JIMarHOCTUKA B MEUILIMHE, ONITUYECKUE SABJICHUS B )KUBOUW MPUPOJIE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUTMUECKOW pPEIIETKH, CIEKTpaJbHBIA aHa-
3.

I'eocpagpua: maruuTHbIe TONIOCA 3€MIIM, 3aJIEKM MArHUTHBIX pyn, (oTo-
CbhEMKa 3€MHOW MOBEPXHOCTH, ceiicMorpad.

Texnonocusa: NPUMEHEHNUE MOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEK-
TpoJBHraresnab SIkoou, reHepaTop NEPEeMEHHOT0 TOKa, MHAYKIIMOHHAS M€4b, JIUHUN
AJIEKTpoNepeaay, MEKTPOABUTATENb, pajap, pPaAuONpUEMHUK, TEIEBU30pP, aHTEH-
Ha, Tenedon, CBY-neub, ynbTpa3ByKoBasi JUArHOCTUKA B TEXHHMKE, MPOEKIMOH-
HBIM anmapar, BOJOKOHHAS ONTHKA, COJIHEYHAsi OaTapesi, CIIyTHUKOBBIC MPUEMHHU-

KU, A1CPpHAasA DOHCPIrCTHKA U DKOJOTHUUYCCKHC aACIICKThI e€ Pa3BUTHA.
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®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJ/INY-

HOCTHBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUA yqe6Horo npeamMcTa «Duzuka» JOJIXK-

HbI OTpaXXaTb T'OTOBHOCTb U CITOCOOHOCTH 06yf{a}0mnx05{ PYKOBOIACTBOBATLCA

chOpMHPOBAHHON BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OPHU-

CHTaHHﬁ, IMO3UTUBHBIX BHYTPCHHHUX Y6C)I(I[€Hﬂﬁ, COOTBCTCTBYIOIIUX TPAAUITUOH-

HbIM HOCHHOCTAIM pOCCHP’ICKOFO OGHICCTBa, pacmiupCHUC KU3HCHHOI'O OIIbITa MU

OIlbITa ACATCIBbHOCTH B IIPOLICCCC pcain3daliii OCHOBHBIX HaHpaBHCHI/Iﬁ BOCIIUTA-

TEJIbHOM ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:

IpakIaHCKOIro BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MOZUIIMKU 00YYaIOMErocss Kak akTUBHO-
rO ¥ OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

MPUHATHE TPATUIMOHHBIX OOIICUYEIOBEUECKUX TYMAHUCTUUYECKUX U JIEMO-
KpaTUYECKUX LIEHHOCTEN;

TOTOBHOCThH BECTH COBMECTHYIO JAEATEILHOCTh B MHTEpECAX TPAXKAAHCKOTO
oO0IIeCTBa, y4acCTBOBATh B CAMOYIMPABICHUH B 00pa30BaTEIHLHOM OpraHu-
3a1uu;

YMEHHUE B3aUMOJICHCTBOBATh C COILMAJbHBIMU WHCTUTYTaMH B COOTBET-
CTBUU C UX (PYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTBH K TYMAHUTAPHOW U BOJIOHTEPCKOMN NEATEIBHOCTH.

MATPHOTHYECCKOI'0 BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTh POCCHMCKON T'PaXKTAaHCKOW HICHTUYHOCTH, MaTPHO-
TU3MA,;
LIEHHOCTHOE OTHOULIEHHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM

POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMUA:

C(bOpMHpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMA, OTHUYCCKOI'O ITIOBCACHH A,



CITOCOOHOCTh OLCHMUBATb CUTYAllMIO U IIPHUHUMATh OCO3HAHHBLIC PCUICHUA,
OPHUCHTUPYACH HAa MOPAJIBbHO-HPABCTBCHHBIC HOPMbI M HCHHOCTHU, B TOM
YHCJIC B ACATCIIbHOCTHU y‘léHOFO;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyayILEro.

ICTETHYECCKOI0 BOCIIMTAHUA

9CTCTUYCCKOC OTHOIICHUC K MHDPY, BKIIOYasd 3CTCTUKY HAYYHOI'O TBOPUYC-

CTBa, MPUCYLIETO (PUZNIECKON HAyKe.

TPYA0BOI0 BOCIIMTAHUS:

WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHPHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (DM3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAH-
HBIM BbIOOp Oyayied npodeccuu U peann3oBbIBATH COOCTBEHHBIE KH3-
HEHHBIC TUTaHEHI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMO0OOpa30BaHUIO B 00J1a-

CTH (1)I/I3I/IKI/I Ha IIPOTAXKCHUU BCEM JKU3HU.

IKOJIOINYECKOI'0 BOCIIMTAHUA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapakTepa SKOJOTMYECKUX MpodiieM;

TUIAHUPOBAHHUE M OCYIIECTBIICHUE JICMCTBUI B OKPYXKAIOIIEH Cpelie HA OC-
HOBE 3HAHUA LIEJIEH YCTOMYMBOTO Pa3BUTUS YEJIOBEUECTBA;

paCIIMPEHNE OMNbITA JNEATEIBHOCTH HKOJIOTMYECKON HAMPABICHHOCTH Ha

OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKeE.

IHEHHOCTU HAYYHOI'O MMO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (DU3UIECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAy4YyHOH AEesTeNbHOCTH, FOTOBHOCTh B Ipoliecce
n3ydeHus: GU3HKU OCYIIECTBIISITH MPOSKTHYIO U MCCIICIOBATEIBCKYIO €5 -

TCJIIBHOCTb MHANBUAYAJIIbHO U B I'PYIIIIC.



METANIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOSITENILHO (POPMYIHPOBATh M aKTyalIM3HpPOBATh MpoOjIeMy, pac-
cMaTpuBaTh €€ BCECTOPOHHE;

OTIPEMIETISATH 1ENH IeATEIHHOCTH, 3a]aBaTh TapaMeTPhl U KPUTEPHUH HX J[0-
CTYOKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B pacCMaTpUBAeMbIX (HH3H-
YECKUX SIBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUATIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JEATEIHLHOCTH, OIICHUBATH COOTBETCTBUEC PE3YJIb-
TaTOB IEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN IESITEIILHOCTH;
KOOPJIMHUPOBATh U BBITIOJIHATH pa0OTy B YCIOBUSIX PEAIbHOTO, BUPTYaJlb-
HOTO ¥ KOMOMHHPOBAHHOTO B3aNMOJCHCTBUS;

Pa3BUBATb KPCATUBHOC MBIINLICHHUC IIPU PCIICHUN )KU3HCHHBIX HpO6J'I€M.

ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHSATUAMHA M METOJAMHU
bu3nYecKoil HayKH;

BJIAJICTh HaBBIKAMHU YUEOHO-UCCIEAOBATEIILCKON U TIPOSKTHON JIESITEIIBHO-
CTH B 00J1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENb-
HOMY TIOMCKY METOJIOB pelieHus 3amad (HU3NIECKOTO COMCp KaHMS, TPHU-
MEHEHHUIO Pa3INYHBIX METO/IOB ITO3HAHMSI,;

BIIAJCTh BUAAMH JICATEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €r0 WH-
TepIpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIlHsIX, B TOM YHUCJIE TIPU CO3/IJaHUU yU4E€OHBIX MPOEKTOB B 00sactu Pu-

3UKH;



BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJU3WpOBATh 3ajaauy,
BBIIBUTATh TUTIOTE3Y €€ PeLIeHUs, HAXOIUTh apryMEHTHI ISl TOKa3aTelb-
CTBa CBOMX YTBEP>KICHUH, 3a/1aBaTh MMapaMeTpbl U KPUTEPUH PEILICHUS;
aHAJIM3UPOBATh MOJYUYCHHBIC B XOJI€ PEIICHUS 3a/1a4H Pe3yIbTaThl, KPUTH-
YeCKHM OLIEHUBATh MX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HO-
BBIX YCJIOBUSIX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 3a7aUl B 00pa30BaTEeNbHON /Ies-
TEJILHOCTH, B TOM YHCIIE IPH U3YYCHUU (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yYMETh MEPEHOCHUTh 3HAHUS MO (PM3HUKE B MPAKTUYECKYIO 00JacTh >KH3HE-
NESITEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 PA3HBIX MPEIMETHBIX 00I1acTeH;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBHUTDb HpO6JI€MI)I H 3ala4i, JOITYCKAIOMKUC aJIbTCPHATUBHBIC PCIICHM.

Pabora ¢ undpopmaumeii:

BJIAJI€Th HABBIKAMH TMOJy4YeHUS HUHPOPMAIUU (PU3UUYECKOTO COJEPIKAHUS
U3 HWCTOYHWKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITH TOWCK,
aHaJIN3, CUCTEMATHU3AIMI0 M WHTEPHpPETAlni0 HHPOPMAIUU Pa3TMUHBIX
BUJIOB U (hOPM TPEICTABICHUS;

OIICHMBATh JJOCTOBEPHOCTHh HH(POPMAIIHUH;

UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEX-
HOJIOTHH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTaHU3AIHMOH-
HBIX 3324 ¢ COOMIOZCHUEM TPeOOBaHMIA SPrOHOMUKH, TEXHUKH Oe30mac-
HOCTH, THUTHEHBI, pecypcocOepexeHus, MPABOBBIX M ITHUYECKUX HOPM,
HOPM UH(OPMAIIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHMsI B Pa3IMUHBIX (popmaTax C
y4€TOM Ha3zHaueHUs WHGOPMAIMHN U TIEJICBOW ayAUTOPUH, BHIOUPAsT ONTH-

MaJbHYyI0 (OpMY IIPEACTABICHUS U BU3yalIU3al[1H.



KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

OCYUIECTBJIATh OOIIEHHE Ha ypoKax (PU3UKH M BO BHE-YPOUHOU AEsTENb-
HOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyallud M CMAT4aTh KOH-
(IUKTHI,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HMCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYab-
HOU paboTBhI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHUM C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

MPUHUMATH 1IEJIM COBMECTHOM JIEeATEeIbHOCTH, OPTaHU30BbIBATh U KOOP/IU-
HUPOBATh JCHCTBUSA MO €€ JOCTUKEHHUIO: COCTABIIATH TJIaH JACHCTBUM, pac-
IPEIEsITh POIH C yUETOM MHEHHH yYaCTHHKOB, OOCYKIaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OIEHWBATh UJICU C MO3UIIMH HOBHU3HBI, OPU-
TUHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYILECTBISATh MO3UTUBHOE CTPATErMUECKOE MOBEJIEHUE B PAa3JIMYHBIX CH-

TyallusiX, IPOABJIATb TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HMHHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranuzamnus:

CaMOCTOSITENTHHO OCYIIECTBIISITh MMO3HABATEIBHYIO JEATEIHHOCTh B 00Ja-
CTH (DU3UKHU ¥ ACTPOHOMUU, BBISBIISITH TPOOJIEMBI, CTABUTH U (POPMYIIUPO-

BaTh COOCTBEHHBIE 3aJa4H;



CaMOCTOSITENIFHO COCTABJISITh IUIAH PELIECHHUS PacYETHBIX U KaueCTBEHHBIX
3a7a4, TUIaH BBIMOJTHEHHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacIIMpsATh PaMKH y4yeOHOIro MpeAMeTa Ha OCHOBE JIMYHBIX MPEAroyTe-
HUM;

JieNaTh OCO3HAHHBIM BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ceOst OTBET-
CTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAHMIMH B 00J1acTU
($U3MKHM, TOCTOSSHHO NOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN

YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JICATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM;

BJIaJIeTh HABBIKAMU IMO3HABATEIIBHOM pedICKCHH KaK OCO3HAHUS COBEpIIIa-
€MBIX JCHUCTBUU U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJBTATOB U OCHOBA-
HUM;

HCIIOJIB30BaTh MPUEMBI peIICKCUH TS OIICHKH CUTYyaIlid, BEIOOpa BEpHO-
r0 PEIICHUS;

YMETh OILICHUBATh PUCKA W CBOCBPEMEHHO NPUHUMATh PEIIECHUS IO HX
CHIDKEHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX MPHU aHAIM3E PE3yIbTATOB JIEs-
TCJIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTYMEHTHI APYTMX IPU aHAJIM3E PE3YyIbTATOB JIEs-
TCJIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.



B npouecce MNOCTUIKCHUA JIMIHOCTHBIX PC3YJIbTATOB OCBOCHHA IPOrpaMMBbI 110

(u3uKe UIsl YpOBHS CpeiHero oouiero oopa3oBaHus y 00y4aroIuxcsi COBEpILEH-

CTBYCTCA 3MOHHOH3HBHLII?I HHTCIIJICKT, HpCI[l'[OJ'IaFaIOHII/Iﬁ C(i)OpMHpOBaHHOCTI):

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIMOCOOHOCTh TMOHUMAaTh CBOE 3MOIMO-
HAJIBHOE COCTOSIHUE, BUCTh HAIPaBICHUS Pa3BUTHSI COOCTBEHHON AMOIIH-
OHAJILHOM cephl, ObITH YBEPEHHBIM B ceO€;
CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJICHHE, CIOCOOHOCTH aalTHPOBATHCS K
HYMOLIMOHAIBHBIM HU3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOLIEH CTpEeMJICHUE K JOCTHXKEHUIO LENH
U yCIlexXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXO/S U3
CBOMX BO3MOKHOCTEH;
HIMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSI-
HUE JIPYTUX, YYUTHIBATH €TI0 MPU OCYIIECTBICHUHN OOILIEHUS, CIOCOOHOCTD
K COUYBCTBUIO U COIEPEKNBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpAaWBATh OTHO-
HICHUS C IPYTUMHU JIIOIbMHU, 3a00TUTHCSI, IPOSIBIISITh UHTEPEC U pa3periaTh
KOH(DIIUKTBHI.

INPEIMETHBIE PE3YJIBTATBI

K xonity oOyuenus B 10 knacce npeiMeTHbIE pe3yIbTaThl Ha yriyOa&H-

HOM YPOBHE JOJDKHBI OTpa)kaTb C(HOPMUPOBAHHOCTH Y OOYyHAOIIMXCS yMe-

HUMU:

MMOHUMATh POJIb (PU3UKH B SKOHOMHYECCKOM, TEXHOJIOTMYECKOM, IKOJIOTH-
YECKOU, COIMAIbHONW U ATUUECKOHN cepax JAesaTeIbHOCTH YeJIOBEKa, POJib
U MeCTO (pU3UKH B COBPEMEHHOW HAyYHOW KapTUHE MUpPa, 3HAYCHHE OIHU-
caTeJIbHOW, CHCTEMaTU3HPYIONIeH, OOBICHUTETLHON M TPOTHOCTHYECKON

byHKUMA QU3NYECKOW TEOpUM — MEXAHUKH, MOJEKYISpHOU (U3MKH U



TEPMOJMHAMUKH, POJIb (PU3NYECKON TeopuH B (HOPMHUPOBAHUU MPEICTaB-
JeHu# 0 (PU3NIECcKoit KapTHHE MUDA;

pasnuyaTh YCIOBHUS MPUMEHUMOCTH Mojenel (U3MYecKuX Tell U Ipolec-
COB (SIBJICHHI): MHEPIMATIbHAA CUCTEMA OTCUYETa, aDCOMIOTHO TBEPAOE Te-
JI0, MaTepuaibHas TOYKa, paBHOYCKOPEHHOE JBUXKEHUE, CBOOOHOE Majie-
HUe, abCOMIOTHO yrpyras aedopmaiusi, abCOIIOTHO YIIPYroe U abCOMOTHO
HEYNpPyroe CTOJKHOBEHHMSI, MOJIEIIN Ia3a, KUJAKOCTH U TBEPJIOTO (KpHUCTAJI-
JMYECKOT0) Tena, UACAIbHBINA ra3, TOYCUYHBIA 3apsij, OJHOPOJHOE AJICK-
TPUYECKOE TOJIE;

pasnnyaTh yciaoBus (IpaHMIbl, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3a-
KOHOB, IMMOHMMAaTh BCEOOIIMH XapakTep (yHAAMEHTaJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBAaTh U OOBICHATH MEXAaHUUECKHE MPOLECCHl U SBJICHUS, HC-
M0JIb3YSl OCHOBHBIE TOJIOKEHUS U 3aKOHBI MEXAHWUKH (OTHOCHUTEIBHOCTH
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KMHEMATUKH PABHOYCKOPEHHOIO
JBUKEHMSI, TpeoOpa3oBanus ["anuies 17 CKOPOCTH U NEpeMelIeHus], 3a-
KOHbI HbIOTOHA, MPUHLIMIT OTHOCUTEIBHOCTH ["anumes, 3aK0H BCEMUPHOTO
TATOTEHMSI, 3aKOHBl COXPAHEHUS HMMIYJbCa WM MEXaHWYECKOW JHEPTUH,
CBSI3b pabOThI CHJIBI C U3BMEHEHUEM MEXaHMYECKON SHEPruu, YCIOBUS paB-
HOBECHUsl TBEPAOTO Teja), MPU TOM HCIOIb30BATh MATEMATUYECKOE BbI-
pakeHHe 3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3NUYECKUX 3aKO-
HOB: MpeoOpazoBaHuil ['anumiesi, BTOPOro m Tperbero 3akoHoB HbroToHa,
3aKOHOB COXPAaHEHHUS! UMITYJIbCa U MEXAHUYECKON IHEpruu, 3aKOHa BCe-
MUPHOTO TSATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHbIe TToTokeHusT MKT u 3aKoHBI MOJEKYISIPHOU (PU3UKH U TEPMO-
JUHAMUKH (CBSA3b JABJIEHUS HMJICAJBHOTO ra3a CO CpeIHEld KUHETUYECKON
DHEpruer TEIUIOBOTO JBMXKEHHS U KOHUEHTpAlMeill ero MOJIEKYJ, CBS3b

TEMIIEPATypbl BELIECTBA CO CPEAHEW KMHETHYECKOW SHEPrUEU TEILUIOBOTO



JIBH>KEHUSI €r0 YacTHll, CBA3b JABJICHUS UJEATBLHOIO ra3a ¢ KOHLEHTpaIlu-
€M MOJIEKYJI M €ro TeMmIeparypol, ypaBHeHne MeHneneeBa—Kianeipona,
MEPBbIM 3aKOH TEPMOJAMHAMHKH, 3aKOH COXPAHEHUSI SHEPTUU B TEIUIOBBIX
MpoIleccax), IpU ATOM HCIOJIb30BaTh MAaTEMATUUECKOE BBIPaKEHUE 3aKO-
HOB, YKa3blBaTh YCJOBUSA IPUMEHUMOCTH ypaBHEHHs MeHaeneeBa—
KnanelipoHa;

aHAM3UPOBATh M OOBSICHATH JCKTPUICCKUE SBIICHUS, UCIIOIB3YSI OCHOB-
HBIC TMOJOXEHHUSI U 3aKOHBI DJIEKTPOJAMHAMHUKHU (3aKOH COXPAHEHUS DJICK-
TPUYECKOTO 3apsja, 3akoH KynoHa, MOTEHIMAIbHOCTh 3JIEKTpOCTaTHYE-
CKOrO TOJISl, IPUHIIUI CYNEPHO3ULIUUA IIEKTPUUECKUX TMOJICH, MPU HTOM
yKa3bIBas yCIIOBHUS MPUMEHUMOCTHU 3akoHa KyoHa, a Takke mpakTH4eCKu
BA)KHBIC COOTHOIIICHMS: 3aKOHBI OMa JIJIsl ydacTKa IENy U JJIS 3aMKHYTOU
ANIEKTpUUECKO 1enu, 3akoH Jlxkoynsa—Jlenna, npasuina Kupxroda, 3akoHb
Ddapajes Uit IEKTPOIIN3a);

OMUCHIBATh (PU3UUYECKUE MPOLIECCH U SIBJIICHUS, UCIOJIb3Ysl BEIUYUHBI: TIe-
pEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TE€la U CUCTEMBI TEIl, CUIIA,
MOMEHT CHWJIbI, JIaBJICHUE, MOTCHI[MAIbHAS SHEPIrus, KUHETUYECKash DHEP-
r'si, MEXaHU4eCKasi dHeprusi, paboTa CUJIbl, IIEHTPOCTPEMUTEIHLHOE YCKO-
peHue, cuia TSHKECTH, CUjla YIPYroCTH, CHIIa TPEHUS, MOIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIEN BOIM3M €€ MOBEPXHOCTH, JHEPrUsl yIpy-
roii neopmaiiuy npy>kKuHbl, KOJIMYECTBO TEIUIOTHI, a0COIIOTHAS TeMIIepa-
Typa Teja, paboTa B TEPMOJMHAMUKE, BHYTPEHHSIS SHEPIrUsl UIAEaTbHOIO
OJIHOATOMHOTIO Ta3a, padoTa UACAIbHOIO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiaoBOro ABUTaTENs; JIEKTPUUYECKOE TOJIE,
HaMpPsHKEHHOCTh AJIEKTPUUYECKOTO TMOJIs, HAMPSHKEHHOCTh MOJISI TOUYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMATIOB, 3JEKTPOJBHKYIIAS
cuia, Cuja TOKa, HalpsDKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh

INIOCKOTO KOHACHCATOpa, COIPOTHUBJIICHUC YYACTKa MNCIH C II0CICAOBA-



TEJIbHBIM U NapaJUIeIbHbIM COCIMHEHUEM PE3UCTOPOB, PHEPTUS DIEKTPHU-
YECKOI0 NOJISI KOHAEHCAaToPa,;

OOBSCHATH OCOOEHHOCTH MPOTEKaHUs (PU3NYECKUX SIBICHUN: MEXaHU4Ye-
CKO€ JIBJKEHHE, TEINIOBOE JIBUYKEHUE YACTHIl BEIECTBA, TEINIOBOE PaBHO-
Becue, OpOYHOBCKOE ABMXKEHUE, MU y3us, UCIApEHUE, KUIIEHUE U KOH-
JIeHCalWs, TUIABJICHUE Y KPUCTAJUIN3AlMs, HAlIPAaBICHHOCTh TEIIONepea-
YU, AJEKTPU3ALUs TeJl, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTH 3aPSKEHHOTO
IIPOBOJIHUKA,

IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYUHBI OT
JIPYrol ¢ MCHOJB30BAHUEM MPSMBIX W3MEPEHHM, TP 3TOM KOHCTPYUPO-
BaTh YCTaHOBKY, (DMKCHUpPOBaTh pE3yJIbTaThl IOJTYYEHHOH 3aBUCHUMOCTHU
(U3MYECKUX BEIMYMH B BUJE I'paHUKOB ¢ yUETOM aOCONIOTHBIX MOTpeIl-
HOCTEN U3MEPEHUH, JIeJaTh BBIBOJBI 110 PE3YJIbTATAM HCCIIEIOBAHUS;
IPOBOJNUTH KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIMYUH, IIPU ITOM BBI-
OMpaTh ONTHUMAJIBHBIA METOJ MU3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U OT-
HOCHTEJIbHBIE TIOTPEIIHOCTH IIPSIMBIX U KOCBEHHBIX N3MEPEHUM;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHaJIU3UPOBAThH
NOJIyYEHHBIE PE3YyJIbTaThl U J€JaTh BBIBOJ O CTaTyc€ MPEIJIOKEHHOM TI'H-
NOTE3bI;

co0ro1aTh mpaBuiia 6€30MacHOro Tpyla IpU MPOBEAECHUH HCCIIeI0BaHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCJIEIOBATENBCKOW U MPOEKTHON AESATENBHOCTU C HUCIOJIb30BAHUEM H3-
MEPHUTENBHBIX YCTPOUCTB U JTAOOPATOPHOTO 000PYIOBAHUS;

pemaTth pacy€THBIC 3a/1a4d C SIBHO 3aJaHHON M HESIBHO 3aJaHHOMN (u3ude-
CKOM MOJIebl0: Ha OCHOBAHMM aHAJIW3a YCIIOBUS OOOCHOBBIBATH BBHIOOP
dbu3ndeckoil MoOjeNu, OTBevaromeld TpeOOBaHUAM 3a/laud, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3NYECKUX TEOpUi

IIpu HCIIOJIB30BAHHMHN MATCMATHYCCKUX MCTOAOB PCIICHHA 3ada4d, IIPOBO-



JUTh pacy€Tbl HA OCHOBAHMHM HMMEIOLIMXCS JAHHBIX, aHAJIM3UPOBATh pe-
3yJbTaThl U KOPPEKTUPOBATH METOABI PELIEHUS ¢ YUETOM IMOITYYEHHBIX pe-
3yJIbTATOB;

pemarb Ka4eCTBEHHBIE 3aJa4M, TPeOYIoIre NPUMEHEHHs] 3HaHUA U3 pa3-
HBIX pa3lieNioB Kypca (DU3UKH, a TaKKE€ WHTErpallMM 3HAHUW U3 JIPYTUX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LHKJA: BBICTPAUBAaTh JOTUYECKYIO 11€-
MOYKY pacCyXJICHHI C OMOPOM Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS NJIs1 OOBACHEHUS OCHOBHBIX MPHUH-
LUIIOB palOThl M3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKUX ITPOLIECCOB;

NPUBOJUTHh MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyO€kKHBIX YUEHBIX-
(U3HUKOB B pa3BUTUE HAYKH, B 00BICHEHUE MIPOLIECCOB OKPYKAIOIIETO MU-
pa, B pa3BUTHUE TEXHUKU U TEXHOJIOTU;

aHAIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
JESTEIIbHOCTH YEJIOBEKA, CBSI3aHHOW C (PU3MUECKUMM IPOLECCaMHM, C IO-
3ULMI AKOJOTMYECKON 0€30MacHOCTH, MPEJICTABICHU O PALMOHAIBLHOM
IPUPOAOIIOIB30BAaHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKW U TEXHOJOTUH JJIsl JaJdbHEHIIEro pa3BUTHS YEJIOBEUECKOro oOIe-
CTBA;

MPUMEHSTh pa3IudHble CIOCOObI PabOThl ¢ MHGpOpPMaNUEH (PU3UYECKOTO
COJIEp>KaHMs C UCTIOJIb30BAHUEM COBPEMEHHBIX MH(DOPMALMOHHBIX TEXHO-
JIOTUH, TIPU 3TOM MCHOJIb30BaTh COBPEMEHHbIE HMH(POPMALIMOHHBIE TEXHO-
JIOTUM JJi TIOMCKa, NMepepabOTKU W MpedbsBICHUsS Y4eOHOM M HaydyHO-
NOMyJsipHOM MH(OpMAIUK, CTPYKTYPUPOBAHUSL M UHTEPIpETalli UHPOp-
Malliy, MOJTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUECKH aHAIU3UPO-
BaTh IOJIy4aeMyl0 MH(OpMALMIO U OLIEHUBATh €€ JTOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOUIMXCS 3HAHWW, TaK M Ha OCHOBE aHAJIM3a MCTOYHUKA WH-

dbopmanuu;



IPOSIBIISATS OPraHU3AIIMOHHBIE U MO3HABATENIBHBIE YMEHUSI CAaMOCTOSTENb-
HOTO MPUOOPETEHUS HOBBIX 3HAHUUN B MPOIECCE BBIMTOJIHEHUS MPOCKTHBIX
¥ y4eOHO-UCCIeI0BATENLCKUX padoT;

paboTaTh B IpymIe ¢ UCHIOTHEHHEM Pa3IMYHBIX COLUATBHBIX POJIECH, IJa-
HUpPOBaTh pabOTy TPyHIbl, PAMOHAIBHO PaCIpEAeysaTh AESATEIbHOCTh B
HECTaHAAPTHBIX CHUTYyallUsAX, aJleKBaTHO OLEHHBATh BKJIAJ KaXIOrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTpUBAEMO MPOOIEMBbI;

NPOSIBIATH MOTHBAIMIO K Oynymieil mpodhecCHOHAIBHON AEATENbHOCTH 110
CHEMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOHIIs.

K xonny oOyuenus B 11 Kknacce npeAMETHbIE pe3yIbTaThl HA yriayOiaEH-

HOM YPOBHE JOJKHBI OTpakaTb CHOPMUPOBAHHOCTH Y OOYHAIOIIMXCS yMe-

HUMU:

MOHUMATh POJib (PU3UKK B HIKOHOMHUYECKOM, TEXHOJIOTUYECKON, COLUAIb-
HOM U ATHYECKON cepax NesaTeTbHOCTH YeIOBeKa, pOjib U MECTO (PU3UKH
B COBPEMEHHOW HAYYHOW KapTUHE MHPA, POJIb ACTPOHOMHUHU B IPAKTHUYE-
CKOM JIESITEIBbHOCTH YEJIOBEKA U JAJbHEUIIEM HAYYHO-TEXHUYECKOM Pa3-
BUTHUH, 3HAYCHUE OMUCATEILHON, CUCTEMATU3UPYIONIEH, 00BSICHUTEIbHON
U MPOTHOCTUYECKON (YyHKIMM (HU3UUECKON TEOPUU — DIEKTPOJIUHAMHUKH,
CHEIUATBHON TEOPUH OTHOCUTEIIBHOCTH, KBAHTOBOW (DM3UKHU, POJb (HU3H-
4ecKol Teopuu B (POPMUPOBAHUU MPEACTABICHUN O PU3MUECKON KapTUHE
MHUpa, MECTO (PU3UYECKONW KApTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O PUPOJIE;

paznyaTh YCIOBUSI MPUMEHUMOCTH MojieNield (PU3nuecKux Tel U mpolec-
COB (SIBJIGHHI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE
MOJIs, TApMOHUYECKUE KOoJeOaHus, MaTEMaTUUEeCKUN MasiTHUK, WUJ1eabHbBIN
MPY>KUHHBIA MasTHUK, TAPMOHUYECKHE BOJHBI, MJICATBLHBIN KOIeOaTemnb-
HBIM KOHTYp, TOHKasl JIMH3a, MOJIEJIEN aTOMa, aTOMHOTO Si[pa U KBAHTOBOU

MOJIEITH CBETA;



pa3nuyaTh yCaoBUs (TpaHUIIbI, 00IACTH) MPUMEHUMOCTH (HU3UUECKUX 3a-
KOHOB, TIOHMMAaTh BCEOOMMU XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB H
OTPaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHMUSI,
UCIIOJIb3Ys] OCHOBHBIE MOJOXKEHUS U 3aKOHBI AJIEKTPOAMHAMUKHA U CIIECIU-
QIbHOW TEOPUM OTHOCUTEIBHOCTH (3aKOH COXPAHEHHUS JJIEKTPUYECKOIO
3apsiaa, cuia Amriepa, cuia JlopeHna, 3aKOH 3JeKTPOMAarHUTHOM MHAYK-
1y, npasuio Jlenua, csa3p D/IC caMOMHIYKIIMK B 3JIEMEHTE DJIEKTpUY -
CKOM IENMH CO CKOPOCTHIO M3MEHEHHs CHIIBI TOKA, MOCTYNATHI CIICHUANb-
HOM TEOPUHU OTHOCUTEIBHOCTU DUHILTENHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBJICHUSI, UCTIONb3YS
MOJIO’KEHMS] KBaHTOBOW (m3uku (ypaBHeHue DuHIITeHA 11 (oTodhdek-
Ta, MEPBbIM U BTOPOM MOCTyNaThl bopa, MpUHIIMIT COOTHOIIEHUS HEOIpe-
nenéHHocrer ['eiizenOepra, 3aKOHBI COXpaHEHUs 3apsI0BOTO U MacCOBOTO
YHCell ¥ DHEPTUH B SACPHBIX PEAKIIHIX, 3aKOH PaJUOAKTHBHOTO paciaja);
ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HANPSHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHIIUAN YJIEKTPOCTATHUECKOTO
MOJISI, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABMKYIAS CUJIAa, UHAYKIUS Mar-
HUTHOTO TIOJIsl, MArHUTHBIA TIOTOK, cuiia AMmrepa, HHAYKTUBHOCTb, JJICK-
TPOJBIDKYINAS CHJIa CAMOWHIYKITUH, SHEPTHUs] MarHUTHOTO TIOJISI TIPOBO/I-
HUKA C TOKOM, PEJISTUBUCTCKUNA HUMITYJIbC, MOJTHAS SHEPTUs, DHEPTHUS I0-
KOSl CBOOOTHOM YaCTHUIIbI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsif sipa, SHEPTHUS CBS3H SJIpa;

OOBSACHATh OCOOCHHOCTH MPOTEKAHUS (PU3NUYECKUX SBICHUMN: DIIEKTpOMAr-
HUTHAs WHIYKIHSI, CAMOWHIYKIIHUS, PE30HAHC, MHTep(EPEHIINs BOJH, TH-
dbpakuus, nucriepcusi, MOJHOE BHYTPEHHEE OTpakeHue, (HOTodeKTprude-
ckuii 3ddext (pororddexr), ampda- m Oera-pacnampl sAep, ramma-
U3y4YeHHe saep, Gu3ndecKrue MPUHIIUIBI CTIEKTPaIbHOTO aHajan3a u pado-

ThI J1a3epa;



ONPENENATh HAIIPABJIEHUE UHIYKIMA MAarHUTHOIO NOJI IPOBOJHUKA C TO-
KOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOUTH U300pakeHUe, Co3]aBaeMOe MIIOCKUM 3€PKajoM, TOHKOW JTHUH30,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

MIPUMEHSTh OCHOBOIIOJATAIOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJIsl aHAJIU3a U OOBSICHEHUS! (PU3UUECKUX MPOIIECCOB, MPOUCXO -
IIMX B 3BE3/1aX, B 3BE3IHBIX CHUCTEMAaX, B MEKIAIIAKTUYECKOUN Ccpefie; ABU-
»KEHHI HeOECHBIX TeJI, DBOJIIOLUH 3BE311 U BeeneHHol;

MPOBOIUTH MCCIEAOBAHUE 3aBUCUMOCTEHN (PU3HMUECKUX BEITUUMH C UCTIONb-
30BAHMEM MPSIMBIX HU3MEPEHUN, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHX BEIH-
YUH B BUJIE€ TPaUKOB ¢ yUETOM aOCOMIOTHBIX NOTPEIIHOCTEN U3MEPEHU,
JieNaTh BBIBOJIBI 110 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIMYUH, [P ITOM BBbI-
OMpaTh ONTHUMAJIBHBIA METOJ MU3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U OT-
HOCHTEJIbHBIE TIOTPEIIHOCTH IIPSIMBIX U KOCBEHHBIX N3MEPEHUM;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MIJIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3YyJIbTaThl U J€JaTh BBIBOJ O CTaTyc€ MPEIJIOKEHHOM TI'H-
NOTE3bI;

ONKCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBujia 0€30MacHOro TPYy/a MpU MPOBEASHUNU UCCIICTIOBaHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCJIEIOBATENBCKOW U MPOEKTHOM JAESITENBHOCTU C HCIOJB30BAHUEM H3-
MEPUTENbHBIX YCTPOUCTB U JJAOOPATOPHOTO 000PYI0BAHUS;

peliath pacu€THbIE 3a7]a4i C SIBHO 33JJaHHON M HESBHO 3a/laHHON (u3nue-
CKOM MOJENbIO: HAa OCHOBAaHMM aHAJIM3a YCJIOBUS BBIOMpPATh (U3HYECKUE
MOJIeJId, OTBEYAOIINE TPEOOBAHUAM 3aJ1auM, IPUMEHATH (POPMYJIbI, 3aKO-

HbI, 3aKOHOMEPHOCTH U MOCTYJIAaThl (PU3NYECKUX TEOPHM TIPH UCIOJIH30BA-



HUM MAaTEMaTUYECKUX METOJIOB PELICHMs 3a7ad, MIPOBOJUTH PacyEThl Ha
OCHOBAHHMM MMEIOIIUXCS JTaHHBIX, aHAIM3UPOBAaTh PE3YJIBTATHl U KOPPEK-
TUPOBATh METOIBI PEMICHUS C YUETOM MOJYYEHHBIX PE3YJIbTATOB;

pemarb Ka4eCTBEHHBIE 3aJa4M, TPeOYIoIre NPUMEHEHHs] 3HaHUA U3 pa3-
HBIX pa3liesioB Kypca (DU3UKHU, a TaKKE WHTErpallMM 3HAHUW U3 JPYTUX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LHKJA: BBICTPAUBAaTh JOTUYECKYIO 11€-
MOYKY pacCyXJI€HHI C OMOPO Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS NJIs1 OOBACHEHUS OCHOBHBIX MPHUH-
LUIIOB pabOThl M3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTHYECKUX ITPOLIECCOB;

NPUBOJUTHh MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyO€kKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B 00BICHEHUE IIPOLIECCOB OKPYKAIOIIEr0 MU-
pa, B pa3BUTHUE TEXHUKU U TEXHOJIOTU;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOM
JESTEIIbHOCTH YEJIOBEKA, CBSI3aHHOW C (PU3MUECKUMM IPOLECCaMHM, C IO-
3ULMN HKOJIOTMYECKON 0€30MacHOCTH, MPECTABICHUN O paldOHATbHOM
IPUPOAOIIOIB30BAaHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKW U TEXHOJOTUH JJISl JaJdbHEHIIEro pa3BUTHS YEJIOBEUECKOro o0Iie-
CTBA;

MPUMEHSTh pa3IudHble CIOCOObI PabOThl ¢ MHGpOpPMaNUEH (PU3UYECKOTO
COJIEp>KaHMs C UCTIOJIb30BAHUEM COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHO-
JIOTUH, TIPU 3TOM MCHOJIb30BaTh COBPEMEHHbIE HMH(POPMALIMOHHBIE TEXHO-
JIOTUM JJi TIOMCKa, NMepepabOTKU W MpedbsBICHUsS Y4eOHOM M HaydyHO-
NOMyJsipHON MH(OpMAIUK, CTPYKTYpUPOBAHUS U UHTEPIPETAllMi UHPOP-
Malliy, MOJTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUECKHU aHATU3HPO-
BaTh IOJIy4aeMyl0 MH(OpMALMIO U OLIEHUBATh €€ JTOCTOBEPHOCTh KaK Ha

OCHOBE€ HMMCIOIIIUXCs 3H3HPII71, TaK U Ha OCHOB€ aHaJlu3a HCTOYHHKA HH-

dbopmanuu;



NPOSIBJISITh OPraHU3alMOHHBIE M MO3HABATEIbHBIE YMEHHSI CAMOCTOSATENb-
HOTO MPUOOPETEHUS HOBBIX 3HAHUHN B MPOIECCE BBIMOJIHEHUS MPOEKTHBIX
U yueOHO-HCCIIEIOBATEIbCKUX padoT;

paboTath B Irpynie C UCIOJHEHUEM PA3IMYHBIX COLUMATIBHBIX POJEH, Iia-
HUPOBaTh PabOTy TPYIIbI, PALMOHATIBLHO PacHpeNesaTh AeATEILHOCTh B
HECTAH/IAPTHBIX CHUTYallMsX, aJICKBATHO OLEHMBATh BKJIAJ KaXXIOrO0 W3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymieil npodeccuoHanbHONU ASSTEIbHOCTH TI0

CHEMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOHIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Konu4yecTBo yacos ) -
Ne HaumeHoBaHue pa3/ieioB U TeM NPOrpam- ACKTPOHHbIE (HPPO
Konrposnbubie IIpakruueckume  Bble) 00pasoBaTesibHbIE
n/n MBI Bcero
padoThbI padoThbI pecypcbl

Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunslit MeTO TO3HAHUS TTPUPOIBI 6 https://lesson.edu.ru/03/10

Hroro mo pazueny 6

Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://lesson.edu.ru/03/10
2.2 JluHamuka 10 https://lesson.edu.ru/03/10
2.3 Craruka TBEpAOrO TENa 5 https://lesson.edu.ru/03/10
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 https://lesson.edu.ru/03/10

Hroro mo pazueny 35

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 https://lesson.edu.ru/03/10
3.2 TepmonnHamuka. TenioBbie MalIMHbI 20 https://lesson.edu.ru/03/10
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1 https://lesson.edu.ru/03/10

nepexoabl

Hroro 1o pasuery 49

Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpUYECcKoe ToJie 24 https://lesson.edu.ru/03/10
4.2 IToCTOSHHBIN IEKTPUUECKUI TOK 24 https://lesson.edu.ru/03/10
4.3 Toku B pa3nu4HBIX cpenax 6 https://lesson.edu.ru/03/10
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Hroro no pazgeny o4
Pasugﬂ 5. PUBUYECKUMN TPAKTUKYM
5.1 du3nyeckuil NpakTUKyM 16 16 https://lesson.edu.ru/03/10
Wroro no pazueny 16
PeszepBHoe Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 I[IPOI PAMME 170 16 https://lesson.edu.ru/03/10



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

HaumeHoBaHue pa3esioB U TeM MPoO-

11 KITACC

KoanuecTBo 4acoB

JJekTpoHHbIE (HUpo-

Ne i/ Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie Bble) oﬁpasosaTe.Hmee
TpPaMMbI Bcero
padoTbI padoThbI pecypcbl

Paznen 1. JIEKTPOANHAMUKA
1.1 MarauTHOE II0JIE 14 https://lesson.edu.ru/03/11
1.2 DNeKTpOMarHuTHas HHIAYKIHS 13 1 https://lesson.edu.ru/03/11

Htoro no paznemny 27

Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannyeckue KoueOaHus 10 https://lesson.edu.ru/03/11
2.2 DNIeKTpOMarHuTHBIE KoJieOaHus 15 https://lesson.edu.ru/03/11
53 i/fjxaHquCKHe U DJICKTPOMAarHUTHBIC BOJI- 10 1 https://lesson.edu.ru/03/11
2.4 Omruka 25 1 https://lesson.edu.ru/03/11

Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1 https://lesson.edu.ru/03/11
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckyisipHO-BOJIHOBOM Tyanu3m 15 https://lesson.edu.ru/03/11
4.2 ®duznka aToma 5 https://lesson.edu.ru/03/11
43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5 https://lesson.edu.ru/03/11

YaCTHI]
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Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12 ‘ https://lesson.edu.ru/03/11
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYeCcKuil TPaKTUKYM 16 16 ‘ https://lesson.edu.ru/03/11
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus u 0000IIeHUE TPEIMETHO-
71 ro conepxc“aHm 1 OTIBITA JICATEIIBHOCTH, 15 https://lesson.edu.ru/03/11
npUOOPETEHHOTO MPU U3yYEHUH Kypca du-
3uku 10 — 11 kiaccoB
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®usuka. 10 knacc: y4eb. as o6iieodpa3oBaT. OpraHU3alyii: 0a30BbIA U
yray6:n. ypoBuu / I'.S1. Msakumes, b.b. Byxosues, H.H. Cotckuii; mox.
Pen. H.A. ITapdenTtbeBoii, nznarenbctBo «IIpocBemienuey;

2. ®dusuka. 11 knacc: yueb. ais o01eodpa3oBar. OpraHu3aluii: 6a30BbINA U
yray6a. ypoBuu / I'.5I. Mskumes, b.b. byxosues, B.M. HYapyrun; no.

Pen. H.A. [TapdentbeBo, n3narensctBo «IIpocBemnienue»

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. ®wuzsuka. 3agaynuk. 10-11 ki1.: yuednoe nocooue / A.Il. PeimkeBuy, us-
natenscTBO «[IpocBemenner»

2. ®usmka. 10 xmace: quaaKTHIecKue Matepuansl kK yaeOankam B.A. Ka-
cesinoBa/ A.E. Mapow, E.A. Mapon, uzgarensctBo «Jlpoday;

3. ®wusuka. 11 xnacc: nuaaKkTU4eckue Matepraisl Kk yueOnnkam B.A. Ka-
cesinoBa/ A.E. Mapow, E.A. Mapon, uzgarensctBo «Jlpoday;

4. ®dusuka. CamocToATeIbHBIE U KOHTPOJIbHBIE PaboThl. 10 Kimacc: yueoO.
nocoOue /it 0011e00pa3zoBaT. OpraHu3auii: 0a30BbIi U yIi1yOJl. ypOB-
uu /E.C. Eprotauk, C.I'. Eprotkuna, n3natensctBo «IIpocBemienuey;

5. ®@uzuka. CaMoCTOSITENBHBIE M KOHTPOJIbHBIC pa0oThl. 11 kace: yueo.
nocobue AJig 00111e00pa3oBaT. Opranu3anuii: 6a30BbIil U yri1yoJl. ypoB-

uu /E.C. Eprotauk, C.I'. Eprotkuna, uznarensctBo «IIpocsemienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Poccwuiickast anekTponHas mkosa: https://resh.edu.ru/

2. «dKmnacey: https://www.yaklass.ru/

3. Dokchopn: https://foxford.ru/about
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