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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOU o0Opa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOonoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparuy,  pealu3yOMMUX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COICPKAHKE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0YyYarolMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

Nzyuyenue kypca (U3MKH YriayONEHHOTO YpPOBHS MO3BOJSET PEan30BaATh
3aJjaul MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKMX CIOCOOHOCTEM Ka)KIbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHsS O00pa3oBaHUs B
opraHu3anusx mpodeccHoHaTbHOTO O00pa3oBaHusd M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nmporpamme mno (¢usuke omnpeaenstoTcs IJIaHUPYEMble pe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpaMMmy 1o (U3MKE Ha YPOBHE cpeaHero oOuiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCSA CUCTEMHO - IEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUTAHUPYEMbIE Ppe3yJibTaThl OCBOEHHUS Kypca (GU3HKH Ha yriyOoJaéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3yJIbTaThl 110 ro1aM 00yUEHHUS;

cojJiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM o0ydeHusl.

[Iporpamma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENIEH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3allMi  Pa3IMYHbIX METOIUYECKHX
MNOJIXOJOB K NpenoAaBaHuio (U3MKH HAa YriIyOJEHHOM YypOBHE NHpPU YCIOBUU
COXpaHEeHUs 00s3aTeIbHOM YacTH COIEP KaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbIH Kype HU3HKH — CHCTEMOOOpa3yoIInii



JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBJICHUM, W3YYaCMBIX XHUMHEH, OHOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNeIuiio XapakTep W OypHOe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIYYEHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMHM CBoilcTBaMu. M3yueHue
¢u3MKNM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHbIN
METO/1 IO3HAHMSI TIPU BBITIOJIHEHUH UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHoOBY Kypca pu3uku Ha ypoBHE CpeHEro 00111ero 0opa3oBaHus MOJI0KEH
pPSA e, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBIIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3uMKd
oObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peannsanys NPeaosiaracT HCIOJIb30BAHKE
I'YMAaHUTAPHOTO TNOTEHIMAIa (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc busuku yriryoi€HHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3konocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takxke 00CYyX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHLIKAIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIB30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByoNero ¢akropa ydeOHoro mpoiiecca. s yrimyOGnaéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MNP HU3YYEHUH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U pabOTHI TpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3auuMud (GU3MYECKOro TMpakThukyma. B mepBom cnydae



NPAaKTUKYM MpoBoauTcs aubo B konue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJATCA B Mpolecce u3ydeHus paszaena (temsl). Ilpu stom mon paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBO HHCTPYKIIHH.

B mporpamme 1o (QusMke cHUCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX PpadOT U MPAKTHUKyMa pacrpeiesieHa o TeMam nporpaMmmbl. Beidbop
TEMaTUKH U1 YYCHHUYECKUX MPAKTHUYECKUX pabOT OCYIIECTBISAECTCS HCXOAS U3
0COOEHHOCTEW MOYypOYHOro IUIAHUPOBAHUS U OCHalIeHHs KabuHeTa ¢usuku. [Ipu
ATOM 00€CIIeUnBACTCS OBIAJACHUE 00YUJAIONTUMHUCS YMEHUSMHU TIPOBOJAUTH MPSMbBIC
¥ KOCBEHHBIC M3MEPEHUS, MCCIICOBAHUS 3aBUCUMOCTEH (DH3NUCCKUX BEIMYUH U
MIOCTAaHOBKY OIIBITOB IO TPOBEPKE MPE/TIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE YHAENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3amad. [lpu 3TOM 11t pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSThH
U3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys NMPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIIOTCS 3aJjaHUsl Ha OOBSICHEHUE/TIPEACKa3aHUe MPOTEKAHUS
(bu3nYecKuX SBJIECHUN U MPOIIECCOB B OKPYKarOUIEH *KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO Y4eOHOTO Ipoliecca Kypc (UMK YIrIyOJa€HHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B Mporpamme Mo
bu3NKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmoHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUM C
MPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIIeYMBaeT IOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, JMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYEHHMYECKUX NPAKTHUYECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIGKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.



OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4aloUuMxcsi K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, PA3BUTHUE HUX HHTEIUIEKTyaIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
MCCJIEIOBATENBLCKOIO OTHOIIEHHS K OKPYXKAIOIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yUeHHUs OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cepax  Oynymei
npo(heCCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOJArOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalpaBJICHHH.

JlocTikeHHne 3TUX Ielield 00ecrneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

npuoOpeTeHne CUCTEMBbl 3HAHUI 00 OOIMX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKIOYas  MEXaHWKy,  MOJEKYJSIpHYI0O  (U3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PM3HMKY U SJIEMEHTHI aCTPOPU3HUKHY;

(dbopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0BICHEHHUS
bu3znyecKux SIBICHUNH B MPHUPOAE U JUIsl MPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEIHEBHOM YKU3HH;

OCBOEHHE CIIOCOOOB pEIIECHUs pa3IUMYHbIX 3aJad4 C SBHO 3aJaHHOMN
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHUe
bu3nueckoil MoOJenH, aJeKBaTHOM YCJIOBHSM 3aJayd, B TOM YHCJIE 3a]ad
VWHKEHEPHOIO XapaKTepa,

NOHMMaHHWE (U3NYECKUX OCHOB W TNPUHUMUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENy;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHalM3a MW HUHTEepOpeTranuu uH)opmanuw,
OINPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuUTHE UHTEpeca K chepaM mpodecCUOHATILHON e TEILHOCTH, CBA3aHHOMN
C (PUBHKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yriyOonéHHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Dusuka» Ha YpOBHE CpPEAHET0 OOLIEro



oOpa3oBaHMsI BBHIOMpAeTCs OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenme ¢usuku (yrayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETOo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
IPAKTHUECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YYHUTENb JIeJaeT BbIOOD
NpoBeleHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIUMBUYATbHBIX
0COOCHHOCTEH 00yJaroNnuXxCsl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupoje. HayuHsiil MeTo ] mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MO3HaHWs Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHusi (U3MUECKUX BEIMYMH (aHAJIOrOBbIE U LU(POBBIE
U3MEpUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACANIBHBINM Ta3, TOUYCUYHBIN
3apsna). ['unoresa. dusznueckuii 3aKOH, TPaHUIIBI €r0 IPUMEHUMOCTH. Pu3znueckas
TEOPHSL.

Ponb m mMecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HAaNpsHKEHUS B 1ENMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LHU(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTETBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4ll MEXAHHKHU.

Pagnyc-BekTop MaTrepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKU, MX MPOEKIMH HAa OCHU CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE MajneHue. YCKOpeHHe CBOOOAHOTO majeHus. J[BuxkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBoimHenHoe  nBWKEHME. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JUHEWHass cCKopocTh. llepmom m uvactora oOpalieHusl.
[{eHTpocTpeMuUTEIBHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMNHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(PTEHI.

Hemoncmpauuu.

Mogenb cucTteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTepUCTUK
JIBUKEHUS.

CrocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpEHHe MrTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHHE NyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHUS OJHOIO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsl MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUN ).

N3yuenune nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM TPOMOPIHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHne NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa oOpalieHus: KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHbie cucrtemsl oTcyéra. IlpmHnmn
oTHOcuTelnbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cuia. [IpyuHIun cynepno3uuuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MACCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmupoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEHUs CKOJIBKEHUS M CHJIA TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEila B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: ITOAUIMITHUKM,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bl O HE3aBHCUMOCTH BpPEMEHHM [BHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOpMaIIHH.

N3ydyeHne NBUXKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBHIO, IEPEKUHYTOU Yepes
JETKUM OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIJIOBOro KoddduimeHTa
3aBucuMOocTH Frp(N).

WccnenoBanne NBrKeHHUsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHJbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Temny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

HUccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaILCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHITbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW SJHEPTUU MATEPUATIBLHOW TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHnmaneHas >Heprus.
[TorenuuanbHast SHEPTUS ynpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAlMOHHOM mose. [loreHnumanpHas sHeprus
TeJla B IPAaBUTALMOHHOM II0JIE OJHOPOJHOTO 1Iapa (BHYTpU U BHE I1uapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOINKHOBEHUS.

VYpaBHeHne bepHyJM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPTHH.

TexHuyeckne yCTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3Hepruu Teia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryiibca Tejia 1o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIISI U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHUHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenue padbOThl CHIIBI TPEHHS] TPH JABHKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnYeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHoBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uzmepenus. lllkana
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJCabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DHEpPrueu
MOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHSI MOJIEKYJI HIEAJTIbHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBsi3b a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEN MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHu4yeckrue YCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YaCTHIL] BEIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKYIJI.

Mopnenu KpucTayuIn4ecKuX peméToK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue mpouecca yCTAHOBJIEHMSI TEIUIOBOIO PAaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEi U XOJIOAHOM BOJOM.

N3yueHne H30TEpPMUYECKOrO Mmporecca (PeKOMEHIOBAaHO MCIOJIb30BaHUE
rdpoBoii 1adopaTopun).

N3y4yeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOTO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEIMIHMX YCIOBUM MJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHeNHNe u BHyTpeHHHE napamMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEIHWE 3HAYEHUs BEJINYUH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJbHAs — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3KAasi KOHUEHTpAalWs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJHOCTD, H3Ty4YECHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTOEMKOCTH BEHIECTBA. YpaBHeHMe Maliepa. YaenbHas TEIUIOTAa CrOpPaHUs
TormBa. Pacu€r konumuecTBa TEIUIOTHI Npu Temionepenadye. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIUIOTBHI W paboTa Kak MeEpbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3ak0OH TEpMOJMHAMHUKH IS PABHOBECHBIX IIPOLECCOB: 4YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJIOAHOTO Tea K 0osiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHummer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYIKAOIICH CpeIbl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIMUS «TEIJIOBBIX» OTXOJO0B C
WCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTUIU3AIUS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenune Temneparypsl pu aanadaTudeckoM pacIIupeHuN.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MENKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIEPATYPbI KATIEHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y jaeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllieHHbIE W HEHachllleHHblE Mapbl. KadyecTBEeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnuyeckue u amopubie Tena. AHA30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTamv3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyO6numariusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacimmpeHue XUIKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEWHOE
pacipenrue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOEe HaTspKeHHE. K03 (UIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBinenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyuia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe paciupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3Mmepenne cuiibl HOBEPXHOCTHOTO HATSKEHHSI.

OMNBITH C MBUTbHBIMH TIEHKAMH.

CmauunBaHue.



Kanumisipabie sBiaeHusl.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIaKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJ1aBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
MIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3apsIbl.

HampsokéHHocTh  anekTpuueckoro  mnosis.  [IpoOnbiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHLMAIOB U
HanpspbkeHue. [loteHinumanpHas dSHeprusa 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIIMY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLIECCHI: 3JIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCATOphl, reHepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSIKEHHBIX IIJIACTUH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSIHHON ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT  IUIOIIAIn
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIECKTPUUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apsKEHHBIX TET.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COCAUHEHNH KOHACHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanustil 31eKmMpuiecKuii mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBrst CyleCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akoH OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONPOTHUBJICHUE. 3aBUCHUMOCTh CONIPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JUJIMHBI M IUIOIIAJM ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBIE¢HHBIX AeKkTpuyeckux neneit. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) D2JICKTPUYECKOW Ienu. MOIIHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

N3mMepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT CONTPOTUBIICHUS MPU ITOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

CrniocoObl coeMHeHHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHWJIbI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAaNpsDKEHHS] [JI  JIaMIIbl
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctu DJIC raqbBaHHMUECKOTO 3J€MEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUS METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOBOIHHKMY. CoOcTBeHHas U IpUMECHasT  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznmuyHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3ucTop, (HOTOAMOMA, CBETONUOM, TallbBaHUKA, paUHUpOBaHUE MEH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextpoiusa.

N3mepeHnne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBaHue  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaAKTHKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEJIUYHH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

MesknpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10 knacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemuvie NOHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMOO008 HAYUHO20
no3HanuA: SBICHUE, HAay4yHbId (DaKT, rumotesa, (u3Myeckass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKUuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3us, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKarollel Cpensl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBA Ul BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAIUS, TallbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOIb30BaHNE 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJ[yUYEHHUS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. DaekrpoauHamMuKa.

Tema 4. Maznummnoe noae.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKu, napa- U JTMaMarHeTUKH.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTeP-MYJbTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUN MarHMTHOW MHIYKIIMU TIOJISI ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnroienue nBuKeHUs MyyKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SlBnenue dNEeKTpOMarHUTHOW MWHAyKUMH. IIOTOK BEkTOpa MAarHUTHOU
uaaykuuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOWM uHAYKUMM Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TIOJIS1 KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOIMYECKHUE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOW/I, 3aIllIUTa OT AJIEKTPU3ALMHU TEJ NPU ABUKECHUUA B MATHUTHOM T10JIE
3eMJIu.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUMHIYKIIHH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmuntyna U ¢asza konebanuil. CBsI3b aMIUIUTYbI KOJEOAHUN HCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactora kojebanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux Kojebanusx. BeiHyKaeHHbie KoneOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0Jie0aTeIbHOTO IBUKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH TMepruoaa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnenoBanue koyiebaHUWM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPY>KUHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUH.

Hab6monenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasITHUKOB.

W3yuyeHue 3aKOHOB JBUKEHHUS TeJa B X0JI€ K0JeOaHUl Ha yIpyroM MojBece.

W3yueHue nBUKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1e0aHUAL.

Konebatenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoOJICOaHUsSI B
ucanbHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYJO0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS TMpU PA3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBINA TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LI€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeiaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTHYECKHE PHUCKM IPU IPOU3BOACTBE 3JEKTpodHepruu. KymbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUM.

['eneparop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, Karymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUSI TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH EPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE GOIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeJoMJIEHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoMcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXEHHUE,  MOPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neusp,
yJIbTPa3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOU H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
pesIoMJICHUE, TOJSpU3als, TudpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpacCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUN.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MMOKa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro cCBeTa.
IlBer.

[TomHOe BHyTpeHHEee oTpakeHue. l[IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epruyeckoil JHH3bI OT €€ F€OMETPUM U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon Jyya, NMPOWIEAIIETO JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBass ontuka. HWurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. lIpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

ITonmsapu3zanus csera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanuie npeioMIeHUs CBETA.

HaOnroenue noJiHoro BHyTpEHHETro oTpaxkeHus. Mojieib CBeTOBO/1a.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Yepe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U IIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudppakiiMOHHON PEIETKH.

Habmronenne nudpakiinOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

N3MmepeHnure nokazaresns npeioMIeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnue n300pakeHUsI B CUCTEME U3 IIOCKOTO 3epKajia U JIMH3HI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6monenune nudpaxium, nHTepdEpeHIINg U TOJIIPU3AINK CBETA.

N3ydenne noyisipu3aly CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIIny JIa3epHOTO U3ITyUEHUS Ha IBYX LIETAX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUPPakIuOHHOTO CIIEKTPA.

N3mepenue IiMHbI CBETOBOUM BOJIHBI.

[TonyueHue criekTpa U3JIy4eHHUs CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.
['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHukdu.  [locTtynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpazoBanusi  JlopeHria.
VYcioBue mnpuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4yeHN4eCKui IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapro-6011060ii 0yanu3m.

PaBHOBeCHOE TEIJIOBOE W3JIydeHHE (M3IydeHHEe aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHHE CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel II. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIelcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTALIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHn4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMUKym.

UccnenoBanue GpoTope3nucTopa.

N3mepenne nocrossnaoi [manka Ha ocHOBE HccieoBanms GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIMO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OneITel MO HCCIENOBaHHUIO CTpoeHUsi aroMma. [limaHerapHas mojenb aroma
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEepexojie aTomMa
C OJIHOTO YPOBHS dHEPIUU HA APYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBINA
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI JJA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Ha0mronenue mMHe4aToro crekTpa.

HccenenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass Mmonens snapa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

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

3akOH pPaJAMOAKTUBHOTO pacnaga. PaauMoakTHBHBIE H30TONBI B IPHUPOJE.
CBOICTBa MOHHU3WPYIOLIETO0 H3Iy4YeHUS. BiMsHuE paguMoOaKkTHBHOCTH Ha YKUBBIE
opranu3mMbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siape. SaepHbie cuibl. JedekT macchl sipa.

Anepubie peakuuu. [lenenne u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertone! perucTpanvy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TitooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHmapTHOW Mojenu. TéMHas Martepuss U TEMHaA
DHEPIUsl.

EauHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4yacTUl] aTFOMUHHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaenoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MIicTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama ['anaktuka. [lonoxxenne n nBuxenue CoJHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnle mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBbEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBIE cO3Be3Auss (CEBEpHOIro MOJylIapus U SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TUIaHET, TYMaHHOCTEM U  3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil NPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pasleliax «YUYEHUUYECKUUA  JKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01mariee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pus3rka U TepMOIUHAMUKAY», « DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHATBHON TEOPUU OTHOCUTENbHOCTHY», «KBaHTOBas
busnKay, « IEMEHTbI ACTPOHOMHUH U ACTPOPUBUKNY.

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (hU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHUHE MUPA, 3HAYCHHUE OIMCATEIILHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHMYECKON  (yHKIUI
busnyeckoil Teopuu, posib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYecKoW KapTUHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPOJIE.

MexnpeamMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILIECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, ONOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

MesicnpeomemnvlenoHAMUA,C6A3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJLHHUKOB,
oTpeJiesIeHHEe TUIOMIAIN TIIOCKUX (PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBIC
JIBW)KCHUS B JKUBOW MNPHUPOAE, ODKOJOTHMYECKHME PHUCKH TIIpU TNPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
YIBTPa3BYKOBAasl JIMATHOCTMKA B MEJMIMHE, OITUYECKHE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHamus.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX Y/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHAYKIUOHHAs IeYb,
JMHUAN JJIEKTponepeaad, 3JEKTPOABUraTelb, pasap, pPaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynabTpa3ByKoOBas JIUATHOCTUKA B TEXHUKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM LEHHOCTSAM POCCUHUCKOrO OOIIECTBA, PAaCUIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOIOBOCIIMTAHUSA

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B  00pa3oBaTeIbHOM
OpraHU3aLny;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOTOBOCIIMTAHUA

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOLIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOIOBOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYallMI0O U MPUHUMATh OCO3HAHHBIEC PEILICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOIOBOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAYyYHOTO

TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOIOBOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oynymiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nactu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJIOINYECCKOIOBOCIINTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYy»XKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

HEHHOCTUHAYYHOI'OIIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Ba3zoBnlestornueckneeicTBuA

CaMOCTOATENbHO  (OopMyNIHUpOBaTH M aKTyaJIH3UpOBaTh  MpoOJeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIESIM, OLIEHUBATh PUCKU MOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3zoBrniencciienoBarebCKueICHCTBHUA

BJIa/I€Th Hay4YHON TEPMUHOJIOTUEH, KIFOUYEBBIMH MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIaJeTh  HaBbIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTENIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKOoro
COJEpKaHUsl, IPUMEHEHUIO Pa3JInYHbIX METOI0B TO3HAHMUS;

BJIA/E€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3W U AKTYaJU3UpOBATh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxOAuTb AapryMeHTbl JId
JTIOKa3aTesIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHMUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETb MEPEHOCUTh 3HaHMS MO0 (U3MKE B MPAKTUUYECKYIO 0O0JacTh
KU3ZHEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJY4YEHUS MHPOPMALMU (PU3NUECKOrO COJAEPIKAHMS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH IOUCK,
aHalln3, CUCTEMAaTU3allMi0 M UHTEPIPEeTalni0 MHPOpMALUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh0CTOBEPHOCTHUH(OPMALIHH;

UCIIOJIb30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHs: WHGOpMalMU U IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3ALIH.

KoMMyHMKaTHBHBICYHHBEpPCAJIbHbIeyYeOHbIe1eliCTBUSA:



OCYIIECTBIATH, OOLICHHE Ha Yypokax (U3UKK W BO BHEYPOUHOU
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUI, pacpeessaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyalusiX, MOpPOSBISATH  TBOPYECTBO M BOOOpaxeHwe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATH  ITO3HABATEJIBHYIO  JESATEIBHOCTH B
o0nacTu (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;
JaBaThOIIEHKYHOBBIMCUTYAITUSIM;

pacumMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, AapTYMEHTHpPOBAThH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATHIIPUOOPETEHHBIMOTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBINNHTEIICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedeKcuu s OICHKHM CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHl JIPyTMX IPU aHAJIU3€ PE3yIbTaTOB
JICATEIILHOCTH;

NPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTHI JAPYTHX IIPU AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce mocTMKEHUS JTUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHEro oOImero o0pa3oBaHus y O0O0ydYarolIUXcs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MPEAnoararonmii
c(hOpPMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIEITO0  CIOCOOHOCTh  MOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSIBIISATH THMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYHUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce mpeaMeTHbIe pe3ysbTaThl Ha YIIIyOIEHHOM
YPOBHE JIOJKHBI OTPaXXaTb CPOPMUPOBAHHOCTh Yy 00YUAIOIUXCS YMEHUI:

NOHMMAaTh pPOJAb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJIoBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOIICH, OOBSICHUTEIBHOU H
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYIECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Ten u
IPOLIECCOB (SIBJICHUI): WHEpUUalbHas CHUCTEMa OTCUY€Ta, aOCOIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoMIOTHO ynpyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIIOTHO HEYNIPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTU
U TBEPAOrO (KPUCTAILIMYECKOTO) Tela, UACATbHBIN ra3, TOUEUHbIN 3aps/,
OJTHOPOJHOE JJIEKTPUUECKOE TIO0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHATH MEXAHUYECKHE IMPOLIECChl U  SBJICHMS,
UCIIOJIb3Yysl OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMelIeHus,
3akoHbl HplOTOHa, TpuUHUOMIN — OTHOCUTENbHOCTH ['anunes, 3aKkoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
HHEPruH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIIOBUSL paBHOBeCHs TBEPAOrO Tejia), MpPU OSTOM HCIOJIb30BAThH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIHOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble mojokeHus MKT u 3akoHBI MoONEKyIsipHOW (UBUKUA W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] WJCAIbHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTpALMEW €ro
MOJIEKYJI, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUIl, CBSI3b JABJICHUS UICAIBHOTO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Knamneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUs MenneneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, HCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPHO3UIUN SIEKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apanes A 371€KTpoJin3a);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIa,
MOMEHT CHWJIbI, JaBJI€HUE, NOTEHUUAIbHAS DSHEPrUs, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEprus ynpyroi jgedopmaii MPYXKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoIOTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
OHEPrus WJEaJbHOTO OJIHOATOMHOIrOrasza, paboTa uJeanbHOro rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmiIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaINpsoKEHHOCTh TIOJIE TOYEYHOTO 3apsija WIM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO TOJIs,
pPa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUA:
MEXaHUYEeCKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKEeHUE, MudPy3usi, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TJIaBJICHUE U KPUCTAITM3allKs, HATPaBJIECHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
Ipyro C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpOBATh pe3yJbTaThl IMOTYyYEHHON
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpPaPUKOB € YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENATh BBIBOIBI IO Pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHUs, OLICHUBAaTh aOCONIOTHBIE U
OTHOCHUTEJIBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIU3UPOBATh
IIOJIyYeHHBIE PE3yJbTaThl MU JeJaTh BBIBOJ O CTaTyCe IPEIJIOKEHHOMN
TUIIOTE3B;

co0ro1aTh ImpaBuiia 0€30MacHOro Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUMN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa H  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlayuu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3nyecKux TEOpUil NpH MCHOJIB30BAaHUM MAaTEMaTHYECKHX METO0B
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluy 3HAaHUM U3 IPyTuX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCyXJI€HUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBaTh M OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHNN, @ TAK)KE Pa3yMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jlyHble COCOOBl paboThl ¢ MHpOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOHCKa, TEepepadOTKU U TPEAbSBICHUS Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPHUPOBAHUS U UHTEPIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HHPOpPMAIMI0O W  OIEHHUBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISTD OpTraHU3aIOHHbIE u MIO3HABATEJbHbIC YMEHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEOBATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAIBbHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PyMIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJeKBATHO OIICHUBATh BKJAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBAIUIO K OyayIiei mpohecCHOHaNbHON ACSITENTbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenusi BII knacce mpeaMETHBIE pe3yJbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

MOHUMATh POJIb  (PU3MKH B  SKOHOMHYECKOH, TEXHOJOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeIbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHOU KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€KAa W JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYECHUE OINUCATEIbHOM, CHCTEMATU3UPYIOILEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GyHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (POPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE JIIEKTPUUECKOE U  OJIHOPOJHOE
MarHUTHOE MOJIsl, TApMOHUYECKHE KOeOaHus, MATeMaTUYECKU MasTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIel aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHaJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHONH  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHHUS], UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA I
doTodpdexra, mnepBeli U BTOpoM mocTynarel bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiA0OBOTO M MACCOBOT'O YHCEN WM DHEPTUU B SJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YsSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUYECKOTO
MoJIsi, Pa3HOCTh TMOTEHIMAJIOB, DJICKTPOJBIKYILAs CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrUsi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA WMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBJICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pU3nyecKue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAMpPaBJICHUE WHAYKIMA MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300pakKeHUE, CO3JaBaeMOe IJIOCKUM 3€pPKajioM, TOHKOU JIMH30M,
U PacCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJaKTHUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3UYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEHHUH, JenaTh  BBIBOJABI 1O  pe3yJbTaTam
UCCIIETOBAHMS,

IPOBOJNTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATH
IOJ[yUYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce MpeIIOKEHHOU
TUIIOTE3BI;

OTKCHIBaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh IpaBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIIEIOBAaHUMN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(¢u3MYecKol MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOUPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHs 3ajad,
MPOBOANTH PAcU€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHATU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yJbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
Pa3HBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpAllui 3HAHUHA U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIeHUI C OOPOH Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHbBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YeJIOBEKa, CBSA3aHHONM C (PU3MYECKUMH IpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMM JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(popManuen (HU3NIECKOro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHBIE MH()POPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, MepepadOTKH U TMPEAbSBICHUA Y4YeOHON U
HAYYHO-TIOMYJISIPHON HH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO UM  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIOHHBIC u MO3HABaTEIIbHBIC YMEHHS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynme C HCIOJIHEHHEM pPa3INYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYyNIbl, PALIMOHAIBHO PACIPEACTATh AE€ATEIbHOCTh
B HECTaHJIAPTHBIX CUTYyalMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIBI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymieid npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM
Teopernueckne Konrpoanubie IIpakTnyeckue (uudposeie)
n/m  mporpaMmbl Bcero
3aHATHS paboThl (;1aGopaTopHbIe) o0pa3oBaTe/IbHbI
padoThI e pecypchl
Pasnea 1.HAYUHBINA METO/I IIO3HAHUSA ITPUPO/IbI

1.1 Hay4HbIil METOJ] ITO3HAHWUSI IPHUPOTBI 7 6 1

Hroro no pazneny 7

Paznea 2. MEXAHUKA

2.1 Kunemartuka 15 10 1 4
2.2 Junamuka 13 10 3
2.3 Craruka TBEpAOTO Tena 8 6 1
2.4 3aKOHBI COXpaHEHUs! B MEXaHUKE 12 10 1

Hroro no paszneny 48

Paznen 3.MOJIEKYJISAPHASI ®U3UKA U TEPMOJAUHAMUKA
31 OcHOBBI MonevanslpHo— 17 13 1 3
KUHETHUYECKON TeOpUU
3.2 Tepmoanaamuka. TeroBbIeMaInHbL 21 19 1 1
33 ArperaTHble COCTOSHUS BEIECTBA. 17 12 1 4
®da3oBbIe MEPEXObI
Wroro no pazneny 55
Paznen 4.9JIEKTPOANHAMUKA

4.1 DIEKTpUYECKOE 0 26 23 2
4.2 [ToCTOSIHHBII AIIEKTPHUYECKUH TOK 25 19 5




4.3 Toku B pa3IMyHBIX cpeaax
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

60

170

10

26




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaunmeHoBaHHMepa3/1e/I0B H Teoperuueckae IpakTuyecKkue (uudposrbie)
KonTpoJabHbIe
n/n TEMIIPOrPaAMMBbI Bcero 3aHsITHE ABoTEl (1aboparTopubie)  00pa3oBaTe/IbHbIE
P padoThI pecypchl
Paznen 1.2JIEKTPOAUHAMUKA
1.1 MaruutHoe mnosne 18 15 1 2
1.2 DNeKTpOMarHuTHas MHIYKIHS 17 13 1 3
Htoro no pazneny 35
Pa3nen 2.KOJIEBAHUS U BOJIHBI
2.1 MexaHnueckue KoyieOaHus 14 11 1 2
2.2 DNeKTpOMarHuTHbIE KoJeOaHus 18 16 1 1
53 Mexanuveckue u 13 11 1 1
ANEKTPOMArHUTHBIE BOJHBI
2.4 Onrrka 30 25 1 4
Hroro no pazneny 75

Pa3zgen 3.0CHO

BbI CIEIIMAJIBHOU TEOPUU OTHOCUTEJIBHOCTHU

3.1 Ocnosbl CTO 8 7 1
Hroro no pazneny 8
Pasznen 4 KBAHTOBASA ®U3UKA

_ i 15

41 KopnyckynsipHO — BOJTHOBO# 17 1 1

Ty aJIA3M

4.2 ®dwusnka aroma 8 7 1
7

43 ®du3nka aTOMHOTO sApa U 8 1

QJICMCHTApPHBIX YaCTHUIL]




Hroro no pazmeny 33
Paznen 5.29JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
51 DneMEeHThl aCTPOHOMUU U 14 13
acTpodu3uku
Hroro no pazneny 14
Pa3nen 7.0BOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanusa 1 0000IIeHnE
MIPEIMETHOTO COACPIKAHUSI U OTIBITA
7.1 NEeATEIbHOCTH, PUOOPETEHHOTO 5 4 1
pu u3ydeHun Kypca ¢pusuku 10 —
11 xnaccoB
Htoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 170 8
[MPOTPAMME













YYEBHO-METOJINYECKOE OBECIIEYUEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» ®m3uka, 10 knacc: B. A. Kaceaao0B - M.: I[IPODA, 2018.

» ®usuka, 11 knacc: B. A. KacesHoB - M.: JIPO®DA, 2018.

METOAUYECKHUE MATEPUAJIBI JISA YUUTEJA
1. ®uzuka. 10 knacc. YrayOnéuuslil ypoBeHb. MeToiuueckoe mocooue ¢
yKa3aHUsIMU K PEIISHUIO 3a/1a4 NoBkIIeHHON TpyAaHocTu / B. A. KacesHoB - M..:
JAPO®A, 2018.

2. ®uzuka. 11 knacc. Yraoy6néHnsiil ypoBeHb. MeTouueckoe nocodue ¢
yKa3aHUSMHU K pEHICHUIO 3a/1a4 NOBbIIeHHON TpyAaHocTh / B. A. KacesHoB - M..:
JIPO®A, 2018.

3. ®usuka. 10 kimacc. YueOHuK 17151 o01ieo0pa3oBar. opraHu3aluii ¢ Mpui.Ha
AJIEKTPOH. HOcHTele: 6a30BbIi U MpodunbHbI ypoBHU/ 'S, Mskuies, b.b.
byxosnes, Corckuiit H.H./ M.: ITpocsemenue, 2020.

4. Kynepurreitn FO.C. @uzuka. JluddepeHiupoBaHHble KOHTPOJIbHBIE pa0OTHI.7-
1 1xnacc.CII6.: U3a. Jlom «CentaOpby, 2015.

5. ®usuka. «k KOHCTPYKTOp» CaMOCTOSATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11
KJIACChI: ocoOue /il yuutenen oomieoOpaszopart. yupexaeHuii/ C.M.
AngpromeukuH, A.C. Cnyxaesckuii.- M.: IIpocsemienue, 2018.

6. Coopnuk 3anay no pusuke. 10-11 xmaccs! (k yueOnukam ['.51. Msaxuresa
u.ap.) — M.: Dx3amen, 2019.

7. CoopHuk 3ama4 1o ¢puszuke misg 10—11 kmaccel: mocodue aisl yuanxcs
oOmeoOpa3oBar. opranuzauuii: 0a30Bbii U ipoduit. yposuu / H.A.
[TapdenTtheBa.- 5-¢ uza. M .: Ilpoceewenue, 2017 r.

8. ®usuka. 3agaunuk. 10-11 ki.: [Tocobue s o01ieoOpazoBar. yupexaeHui /
PeivkeBna A. I1. - M.: [Ipoda, 2019.

9. TeMaTnueckue caMOCTOSITEIbHBIC U KOHTPOJIbHBIE paboThl 10 pusmke. 10
kiacc. / O.W. I'pomrieBa.- M.: Dk3amen, 2017.

10. A.I1. PeimkeBuu. COopHuk 3a1a4 o ¢pusuke. Mocksa, [poda, 2017 r

11. ®ponTanbHbie 1a00paTOpHBIE paboThl O Pu3nke B 7-11 knaccax
oOmieoOpa3zoBarenbHbIX yupexaeHusx: Ku. ansa yuurens / B.A. bypos, F0.1.
Huk, b.C. 3BopeikuH u 1ip.; noxa pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[IpocBemenue: Yueo, nut., 2015

12. Komudukarop 371€MEHTOB COJIEP KaHMsI ¥ TPEOOBAHUI K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB 00111€00pa30BaTeNIbHBIX yUpeKAeHUH 1715 mpoBeaeHus B 2024 roay



€IMHOro rocynapctBeHHoro sk3amena no ®U3UKE.

13. JI. A. Kupuk. ®usuka 10. COOpHUK caMOCTOSITENIBHBIX U KOHTPOJIBHBIX
pabot. MockBa «MUnekca» 2019 r.

14. ®uzuka. 10 kacc: TEXHOJIOTUUECKUE KApThl YPOKOB 10 yueOHuKky I'.51.
Mskumesa, b.b. byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.-
Bousrorpaza: Yuurens. 2019.

15. ®usuka. 10-11 kmacc. 60 nuarnoctuueckux Bapuantos/ C.A. CokosoBa.-M:
N3narenscTBO «Harmonansnoe odpa3zoBanuey, 2016.:um1.- (EI'3. Dkenpecc-
JIMAarHOCTHUKA).

16. 3ananus odbpazoBatenbHOro noprana «Penry EI'D»

17. I'.B. Mapkuna ®usuka 10 knacc. [loypounsle mnansl mo yueoHuky I'.1.
Mskuinesa, b.b. Byxosuesa. B.: Yuurtens, 2020.

18. CO0pHUK TECTOBBIX 3aIaHUM JIJISi TEMATUYECKOTO M HTOTOBOT'O KOHTPOJISL.
®usuka 10 knacc. M.: «Murtennekr-Lentp», 2019 r.

19. JIetmapeBa H.A. ®u3uka 9 -11 knaccel. [IpoekTHas 1€SITENBHOCTD yUAIIUXCA.
B.: Yuutens, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

1. bubnuoreka [1OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https:/lyaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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