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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpEIHEro o00mero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE TMOJOXKEHUI W TpeOOBaHWMN K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsbl, npeactaBieHHbx B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHO paboueit mporpamMmbl BocnuTaHus W Kouuenuuu
npenoaaBaHus yaeOHoro mpenMera «Pu3nuka» B 00pa30BaTENbHBIX OpraHU3AIHIX
Poccuiickoii ~ dexmepanuu,  peamu3yIOMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
POrPaMMBI.

[Iporpamma no gusuke onpenenseT 00s13aTeIbHOEe TPEIMETHOE COJEp>KaHue,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEOBATEIBbHOCTh U3YUYECHUSI TEM U PA3/IeiiOB
y4e0HOro mpeaMeTa ¢ Y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH OOy4arouIuxcs.
[TIporpamMMa mno ¢usuke Aa€T MpeACTaBIECHUE O IENAX, COACp)KaHUM, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTUS OOYyYAIOUIUXCS CpEACTBAMU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca (pu3uku yriyOJEHHOTO YPOBHS NO3BOJISIET peajn30BaTh
3a/la4yd MPOPECCUOHAIIBHON OpPUEHTAIMU, HAIIPAaBJICHO HA CO3JaHUE YCIOBUW NS
IPOSIBIICHHUS] CBOMX HMHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydarolmuMcsi, KOTOpble HEOOXOAMMBI JJIi MNPOAOKEHHS O00pa3oBaHUS B
opraHuzanusx mnpodecCHOHaTLHOTO O00pa30BaHUA [0 Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme mno (¢u3MKe ONpeAeNnsroTcs IJIAHUPYEMbIE pPe3yJIbTaThl
OCBOCHUS Kypca (PU3UKK Ha YpPOBHE CpPeAHETO O01Iero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriayOnéHHoM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOM i pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeMETHBIM UM TPEAMETHBIM pE3yJibTaTaM OOYyYaloluXCs, OCBOMBIIUX
nporpaMMmy 1o (uU3MKE Ha YpOBHE CpelHero oOiiero oOpa3oBaHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma o (pu3uke BKITIOYALT:

IJJaHUPYEMBIE PE3yJIbTaThl OCBOEHHUS Kypca (U3UKKA Ha yIriIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YJITATHI IO F0JIaM 00yUYEHUS;

coziepkanue yueOHoro npeamera «dPusnka» o rogam o0ydeHusl.

[Iporpamma 1o ¢u3nke HMEET TPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUYUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Tporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPEIOCTaBIsAET BO3MOXHOCTH [UJISl pealiM3ali  pa3JIMYHBIX METOJAMYECKHUX
MOJXO/J0B K TMpenojiaBaHuio (pu3uMku Ha YriayOJIEHHOM YpPOBHE MpHU YCIOBUU
cOXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHMs Kypca.



du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHaxX MPUPOJbI, BBICTyHas B
KayecTBE Y4eOHOTO MpeAMETa B IIKOJIC, BHOCUT CYHICCTBEHHBIN BKJIAJ B CUCTEMY
3HaHuU 00 okpyskaroeM Mupe. [lIkonbHbI Kype GU3HKN — cUCTEMOOOPaA3YIOIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouoyoruei,
dbuznyeckoir reorpadueit u acrpoHomueid. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3UYECKUX 3HAHUW ONPENeTUIO XapakTep W OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe OSHEpreTuku, TPAHCIOPTA, OCBOCHHUS
KOCMOCa, MOJIyYeHHUs] HOBBIX MaTepuajioB C 3aJaHHBIMH CBoiicTBaMu. M3yueHue
(Gu3MKM BHOCUT OCHOBHOM BKJIaJl B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromerocs, B (OopMHpOBaHHE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca pU3MKH Ha YpOBHE CpETHEr0 00IIEero o0pa3oBaHus MOJI0KEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEU KypC SBISIETCSA JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX paslenoB (PM3MKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOMU, TAK U1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEl Marepuan Kypca (U3HKHU
oObeaUMHEH BOKPYr (Qu3Hueckux Teopuidl. Benymmm B Kypce sBIseTcs
(dbopMHUpOBaHUE MPENCTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
TOJIE.

Hoea cymanumapuszayuu. EE peanuzanus TpearnosaracT HCHOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3M pPa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM O0OIIECTBAa, a TakKkKe C MHUPOBO33PEHUYECKHUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc Gusuku yriy0iaEHHOTO ypOBHS
IIPEAIOoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpum 3TOM paccmarpuBarorcs Ha
YpPOBHE OOHIMX MPEACTaBICHUII U COBPEMEHHBbIE TEXHUYECKHUE YCTPOMCTBA, H
TEXHOJIOTHH.

Hoea »3rkonocuszayuu peanusyercss NOCPEICTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HSKOJOTMYECKMM TMpo0iemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHMH, a Takke 0O0CYXIeHUs
npo6JieM pallMOHAIBHOTO MPUPOIOIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHME cofiepKaHUs MPOTPaMMbI 10 (GU3UKE JOJDKHO OBITh MOCTPOEHO HA
MPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoa. s usnku peanusamus 3TUX
IPUHLIMAIIOB 0a3UpyeTcsl Ha UCIIOIb30BAHUH CAMOCTOSITEIEHOTO HKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTByIomero Qakropa ydeOHoro mpouecca. s yriayOiaéHHOro
YPOBHS — O3TO CHUCTEMA CAMOCTOSITEABHOIO YYEHMUYECKOTO SKCIIEPUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YYEHUYECKHE OIBITHl NPU H3YYEHUU HOBOIO
MaTtepuana, JabopaTopHbie pabOThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuu  (PU3MYECKOrOo TMpakTHKyma. B mepBom ciyuae
MPaKTUKYM MpoBOoAUTCS 100 B KoHue 10 u 11 kimaccoB, mub0 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJOM U3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpalus padoT NpakTUKyMa B CHUCTEMY JabOpaTOpHBIX paboT, KOTOpbIE
MPOBOJAATCSA B Mpoliecce u3yudeHus: pasaena (temel). [Ipu stom mox padoramu
IPaKTUKyMa MOHHUMAETCSl CAMOCTOSITEIBHOE UCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B mporpamme mo ¢usmke cucTeMa YYCHHYECKOTO OKCICPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTHKyMma IPEACTABICHA CAWHBIM mepedHeM. Bwioop
TEMaTUKHU JUISI 3THUX BHUJIOB YUYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIIAETCS
YYaCTHUKaMHU 00pa30BaTEIbLHOTO MPOIecca UCXO0II U3 OCOOEHHOCTEHN MOYypOYHOTrO
IUIAHUPOBAHMUS W OCHallleHus kabuHera @usuku. [Ipm 3ToM obecneunBaeTcs
OBJIaJICHAE OOYYAIOIUMHCS YMEHUSMHU TPOBOAWTH TIPSAMBIE W KOCBCHHBIC
U3MEPEHUS, UCCIIECIOBAHUS 3aBUCUMOCTEN (DM3UYECKUX BEJIMYMH M TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE YAENSETCS PEIICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3amad. [lpu 3ToM 171t pacdyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1adyd C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3MUYECKON MOJIEIbI0, TTO3BOJIIONIUNE MPUMEHSTh
M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjeiia Kypca, Tak U
WHTETpUpYs MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. J[Jis KaueCTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCS 3aJlaHusl Ha OOBsSCHEHUE/TIpeACKa3aHue MPOTEKaAHUS
(bu3nUecKuX SBJIEHUN U MPOLECCOB B OKPYXAIOLIEH KU3HH, TpeOyroue BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO « marepuasbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO Ipolecca Kypce (U3UKH YriayOJIEHHOTO
YPOBHSI HAa YPOBHE CPEITHEr0 OOIIEro 00pa3oBaHMs JOJKEH U3y4aThCs B YCIOBHIX
npeaMeTHoro kabuHera. B kabuHere (U3MKK JODKHO OBITH HEOOXOAMMOE
JabopatopHoe O0OpYyJOBaHWE Jis BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IIo
(bu3MKEe YYEHUYECKHUX OIBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaKXXe IEMOHCTPAIIMOHHOE 000pyA0BaHHUE.

JlemoHCTpaninonHoe obOopyaoBanue (GopMupyercs B COOTBETCTBUU C
NPUHIUIIOM MHUHUMAJIbHON JIOCTATOYHOCTH U  0OecredYrBaeT IOCTaHOBKY
MEePEUYUCIICHHBIX B TMporpaMme Mo (U3MKE KIIOUEBBIX JEMOHCTpaIui Jis
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 000pynOBaHHME I YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BHJIC TEMATHUYECKUX KOMIUIEKTOB M OOECIEYMBACTCA B pacueTe



OJIHOTO KOMIUIEKTa Ha JBYX OOydYamoluxca. TemMaTHyecKkue KOMILIEKThI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILJICKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU TENAMH HU3Y4YeHHsS] (U3UKH B OOIIEM 0Opa3oBaHUU SIBISIOTCS:

dopMupoBaHHEe HHTEpEca U CTPEMIICHUS OOYyYaloUMXCsi K Hay4YHOMY
U3YUYEHUIO TPUPOJABI, pa3BUTUE UX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(GopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylibTaTa W3Y4YCHHs] OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMHUpOBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCTIOJIb30BaHUEM (PU3HUECKUX
3HAHUW U HAyYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O poiau (U3UKH MJId Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUIM 0 BO3MOKHBIX cdepax Oyayiei
npoecCUOHANBHON  JESTEIBHOCTU, CBSI3aHHBIX C (DU3MKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 9TOM HaIPaBJICHUH.

JlocTikeHre 3TUX Ielied 00ecreunBaeTCsl PEIICHUEM CIEAYIOIMX 3a/1ad B
IpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00MmKUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYl0  (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPODU3UKHY;

dbopMupoBaHrUE YMEHUN TPUMEHSTh TCOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3nYecKUX SIBICHUM B TMPUPOJAC W ISl NMPUHATHUS MPAKTHUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIOCOOOB pEIICHUs] Pa3IWYHBIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAEINbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHUE
bu3nueckol MoOJenH, aJeKBAaTHOM YCIOBUSM 3a/lauyd, B TOM YHCIE 3aaay
WHKEHEPHOIO XapaKTepa;

MOHUMaHue (UBUYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMU CaAMOCTOSITEILHOTO IUIAHUPOBAHUA M IPOBEACHHUS
bU3MYECKUX DKCIEPUMEHTOB, aHalIM3a W HWHTEpPIpeTaluu HHPOpMAIlUH,
ONpeIeJICHHs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCIIOBHM JJIsi Pa3BUTHS YMEHHU IPOEKTHO-UCCIIEIOBATEIIbCKON,
TBOPUYECKOU JIESITETHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHON
C pU3UKOH.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yriyOn€HHBIA YpOBEHBb
u3ydeHus: yuyeOHoro mnpeamera «®Pusnka» Ha YpOBHE CpEAHEro OOIIero
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIUMH TPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipemyiaraempiii B mporpaMMme Mo (U3HKE IMepedeHb J1abopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JENaeT BBIOOP
poBeleHUsT J1abOpaTOpHBIX pPabOT M OMBITOB C YYETOM MHJIUBHAYaTbHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.

Cpox peanmzaruu nporpammbl: 01.09. 2024 v — 31.05.2026 r yueOHBIC TOIBI



COJEP KAHUE OBYYEHMUA
10 KITACC

Pasznen 1. HayuHnblii MeTO/1 MO3HAHUSA MPUPO/BI.

®dusuka — pyHIaMeHTalbHas HayKa o mpupojie. HayuHslii MeTo/ MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEepUMEHT W TEOpUs B MpoIecce IMO3HaHWs NMpupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

Croco06bl m3MepeHusi (U3MYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHuit  (u3myeckux  BenuuuMH  (aOcodtoTHas |
OTHOCHUTEJIbHAS).

MopenupoBanue (pU3NYECKUX SBJICHUN U MPOLIECCOB (MaTepuanbHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIbHBIN Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, rPaHULBl €ro NPUMEHUMOCTU. Du3nueckas
TEOpPHUSL.

Pons u Mecto ¢usuku B (HOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaKmukKym.

N3MepeHne cuibl TOKa W HANPSOKEHUS B LENMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HU(poBoi nadboparopueit mo duszuke. [Ipumepsl u3MepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOI'O JBUXKCHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BekTop MarepuanbHOW TOYKH, €r0 MPOEKIMH HAa OCU CHCTEMBI
KoopauHat. Tpaekropus.

ITepemelnienne, CKOpocTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOpPOCThb) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBH)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEepUaIbHON TOUYKU OT BPEMEHHU M UX
rpaduky.

CBobOomHOe majeHUe. YCKOpeHHe CcBOOOIHOTO majicHus. JIBukeHHe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH M
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.



KpuBonuneitnoe  npuwxenue. JIBM)KEHHE  MAaTepUAIIBHOM  TOYKHA  TIO
OKPY>XKHOCTH. YTJIOBasi W JUHEHHas ckopocTh. Ilepmom m wactora oOparieHus.
[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJIHOE
YCKOpPEHHUE MaTepHaTbHON TOUKH.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JIBIDKEHUWE CHaApsAOB, IICTHBIE, IIecCTepEéHYaThie W pEMEHHBIC Tepeaadw,
CKOPOCTHBIC JIU(PTHI.

Jlemoncmpayuu.

Mogenb cucTeMbl OTCUYETA, WILTIOCTPAIUs KMHEMATHYECKUX XapaKTePUCTHK
JIBUKCHHSL.

CnocoOblI uccie1oBaHus ABUKEHUM.

NnnrocTpatus npeaenbHOro nepexo/ia i u3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue NBUKEHUIN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tagenue Te B BO3MyXe U B Pa3peskeHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxeHusi Tena, OPOIIEHHOTO IOJ| YyIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

HarmpaBnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTeH, TPAaCKTOPHM, CKOPOCTEH IBUIKEHHUS OJIHOTO M TOTO XKe
TeJa B pa3HbIX CHCTEMax OTCUETA.

Yuenuueckuit a3xcnepumenm, nabopamophuie padomast, nPAKMUKYM.

N3yuenne HEpaBHOMEPHOTO JABWKEHHS C IETBI0 OMpEeEICHUs MTHOBEHHOU
CKOPOCTH.

N3mepenne yCKOpeHHs MpU MPSIMOJUHEHHOM PAaBHOYCKOPCHHOM JIBHKCHUHU
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKCHUH.

N3mepenue YCKOpPEHUS CBOOOJTHOTO naJicHus (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL TabOpaTOpUN ).

N3ydenne paBWKeHUsI Teina, OpOIIEHHOrO TOpu3OHTalbHO. IIpoBepka
TUIOTE3bl O TIPSIMOM TPOIOPIIMOHATEHON 3aBUCHUMOCTH MEXKIY JadbHOCTHIO
noJI€Ta U HAYaJIbHOW CKOPOCTHIO Tea.

N3yuenne NBWKEHHS Tela MO OKPYXKHOCTH C TOCTOSSHHOM TIO MOJYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Teproaa oOpaIieHus] KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[lepBbiii 3ak0oH Hrprorona. HMHepumanbHbie cucTeMbl OTcu€Ta. [IpuHImUn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCU€Ta (ONpENETIEHUE,
IPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu Cuil.

Bropoii 3axon HeroTOHA U151 MaTEpUANBHON TOYKH.

Tpernii 3ak0H HprOTOHA 17151 MaTepUaIbHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJICHTHOCTh TPABUTALIMOHHOM H
WHEPTHON MAaCCBI.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJIHOTO MAaJICHUSI OT BBICOTHI
HAJ TOBEPXHOCTHIO TUIAHETHI M OT reorpaduveckord IMHUpPOTHL. JIBUKEeHHE
HEOECHBIX TeJl M UX CIyTHUKOB. 3akoHbl Kermepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttenma, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. CWiia TpEHUS CKOJBXKEHUS M CUJIA TPEHUA
nokos. Koaddumuent tpenus. Cuiia CONpPOTUBICHUS TPU JABUKECHHHM Tejla B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

HNasnenue. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHHYeCKne YCTpOWCTBA M TEXHOJOTHMYECKHE MPOLIECCHl: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

Hab6nronenue nBu>XKeHUS TNl B UHEPIUAIBHBIX U HEMHEPIIMAIBHBIX CHCTEMaX
OTCYETa.

[IprHIMI OTHOCUTENBHOCTH.

Kauenne nByx UWIMHAPOB WM MIAPOB PA3HOM MAacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIbHOW CUCTEMBI OTCUETA.

CpaBHEHHE  PaBHOICWCTBYIOIIEH  NPWIOKEHHBIX K TeIly CHI  C
IIPOM3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHII, BO3HUKAOIIUX B PE3YJIbTATE B3AaUMOICUCTBUS TE.

N3mepenune macc no B3anMOICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NIOABEME U T1aJICHUU.

[{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS TOKOS, KAYEHHS U CKOJIBKEHUS.

Yuenuueckuit s3xcnepumenm, nadbopamopnuie padbomot, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHIT TIPU ABMKEHUH OpyCKa 10 HAKIIOHHOMN
IIJIOCKOCTH.

[TpoBepka THMOTE3bI O HE3aBUCUMOCTH BPEMEHHU IBWIKEHHUS Opycka IO
HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

W3ydyeHne TBMKCHHSI CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepes
JErKuit OJIOK.

N3mepenne koddduimeHTa TpeHUsT MO BEIMYUHE YTIOBOTO Kod(duimenta
3aBUCHMOCTH Frp(N).

WccnenoBanue nprxeHus Opycka 1o HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenue nBuKeHus rpysa Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHOe Teno. I[locTynmarenbHOe W BpalllaTelIbHOE JIBUKECHHE
TBEPAOTrO Tena. MOMEHT CHIIbI OTHOCUTEIIBHO OCH BpaiieHus. Ilimedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

Y ciioBust paBHOBECHS TBEPIOTO TEIA.

YcroitunBoe, HeyCTOMUMBOE, 0€3pa3IMIHOE PAaBHOBECHE.

TexHuueckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: KPOHIITEHH,
CTPOUTEINIbHBIN KpPaH, peIIETYAaThIE KOHCTPYKIIUH.

Jemoncmpauuu.

VY ci10BUs paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomot, npaKmuxKym.

UccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO TeEla, HWMEIOLIETO OCh
BpalICHUS.

KoHncTpynpoBanue KpOHIITENHOB U PACYET CUJT YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPIOTO TEJA, UMEIOIIETO MIOMAb OMOPBIL.

Tema 4. 3akonsl coxpanenus 6 mexanuke.

Nmnynbc MaTepranbHOM TOUKH, CUCTEMBI MaTepUANIbHBIX TOUEK. LleHTp Mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITbl 1 ©N3MEHEHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE OBIKEHUE.

MomeHT uMmyJibca MaTepuanbHOM TOYKH. [IpencraBiieHne o COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mepemelneHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CUIIBL.

Kunerndeckass sHeprus martepuanbHON Touku. Teopema 00 W3MEHEHUU
KMHETUYECKOW SHEPTUM MATEPUATIBHON TOUKHU.



[loTeHUIMaIbHBIE W HEMOTEHUUAJIbHbIE CHIIBL. [loTEeHUMaNbHAS HHEPTHUs.
[ToTennmanbHas 3Heprus ynpyro neopmupoBaHHOW NpykuHbI. [loTeHnmanpHas
DHEPrus Tena B OJHOPOJHOM I'pAaBUTALMOHHOM moze. [lorennumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

Csi3b pabOThl HEMOTEHIUAIBHBIX CHJI C H3MEHEHHEM MEXaHUYeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHECHMSI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHMUSL.

VYpaBHeHue bepHy/M [ MICAIBHOM JKUIKOCTHM Kak CJIEACTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckre ycTpoucTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE 1BUXKEHUE.

N3MepeHne MOIITHOCTH CUJIBI.

W3meHeHue 3Hepruu Tejla Mpyu COBEPIICHUH PabOTHI.

B3anmHbIe npeBpalieHus] KWHETHYECKON W MOTEHIHAIBHOW SHEPIUM NHpH
JIEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTUH IPU CBOOOHOM a/ICHUH.

Yuenuueckuit 3kcnepumenm, nadopamopnuvie padomoi, nPAKMUKyM.

N3mepenne nMitybca Tena no TOpMO3HOMY Ty TH.

W3mepenue cuiibl TSTM, CKOPOCTH MOJENIU 3JIEKTPOMOOWIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEeHrE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHNs UMITYJIbCA IPU YIIPYTOM B3aMMOJIEVCTBUH.

N3mepenre KNHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIMATIBHON HEPTUU MPYKUHBI ¢ pabOTON CUIIBI
TPEHUS.

Omnpenenenue pabOThl CHJIBI TPEHUS TPHU JABMXKEHUM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3nen 3. Mosexkyasipaasi pu3nka u TepMOAMHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeopUul.

OcHOBHBIE TOJOXKEHUSI MOJEKysipHO-KuHeTndecko teopuu (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHoBckoe aBmxkeHue. XapakTep
JBW)KCHUS M B3aMMOJCHUCTBUS YACTUL BewiecTtsa. Mopenu CTpOoeHus Tras3os,
KUJKOCTEW W TBEPABIX TEN U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX



mozened. Macca u pasmepsl MoJekynd (aromoB). KoimuecTBo BelecTBa.
[ToctrostnHass ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl €€ m3Mepenus. lllkana
temneparyp Llenbcus.

Mopenp uaeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKONM TEOPHUH: YACTHIIBI
rasza JIBHXKYTCSl XaOTHYECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. Ao6GcomoTHas
temriepatypa (mkaia temneparyp KenbBuna). 3akon [lanbrona. M3ompornecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JIaBJIGHHEM U  CPEIHEW KUHETHYECKOW  SHEeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOJIUHAMUYECKOW CUCTEMBI CO CpEIHEN
KMHETUYECKOW dHEPTUE MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETP,
OapomeTp, MoTyyeHue HaHOMaTePUaoB.

Jlemoncmpayuu.

Mojenu ABUKEHUSI YaCTUL BEILIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anMchio peanbHOro OpOyHOBCKOTO JBUKEHHUS.

Hubdysus KUIKOCTEH.

Mopens onbiTa [lTepHa.

[IpuTskeHnE MOJIEKYII.

Mojenu KpUCTaIIIMYECKUX PEIIETOK.

Habitoienue u uccienoBaHue n30MpoIECCOB.

Yuenuueckuit 3xkcnepumenm, nadopamopnuie padomol, nPAKMUKYM.

HccnenoBanue nmporecca YCTAHOBICHHS TEIUIOBOIO  PABHOBECHUS  IIPH
TEMJI000MEHE MEXTy TOpSUYE U XOJIOAHOM BOJOM.

N3yyeHne H30TEpMUYECKOro Tpouecca (PEKOMEHJOBAHO HCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yyeHnne n30xXopHOro mpouecca.

N3yuenune n3obapHOTo mpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunbl.

Tepmonnnamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEeMbl. BHelHNe U BHyTpeHHUE napaMmeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEAHUE 3HAUECHUS BEJIWYWH, OMMCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamukd. CamoNnpou3BOJbHAS — peJlaKcanus
TEPMOJIMHAMHYECKOU CHUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenb wueanbHOTO Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—KiamnelipoHa U BbIpaKeHHE ISl BHYTPEHHEH JHEpruM.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHUEHTpPAIUs YacTHULl, BHICOKHE
TeMIlepaTypbl. BeipaxkeHue 1uisi BHyTPEHHENH SHEPTUHA OAHOATOMHOIO UAECAIBHOIO
rasa.

KBazucrarnueckre 1 HECTaTHUYECKHUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienue paboTsl 1o rpaduky
npouecca Ha pV-auarpaMmme.

Teronepenaua  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEpruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekmus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TemmoéMkocTs Tena. YaenpHas MW MOJSpHas
TEIUTIOEMKOCTH BEIIECTBA. YpaBHeHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHs
ToruBa. Pacuér konuuecTBa TEIUIOTHI Mpu Teruionepenade. llonstue 00
aauabaTHOM IIpoIiecce.

IlepBblii 3aKkOH TepMOAWHAMHUKH. BHyTpeHHsisi sHeprusa. KoamyecTBo
TEIUIOTBI W paboTa Kak  Mepbl W3MEHEHUsT  BHYTPEHHEH  SHEpPIruu
TEPMOIMHAMHYECKOU CUCTEMBI.

Bropoil 3akoH TEpMOAMHAMMKHA JUIsI PABHOBECHBIX IIPOLIECCOB: 4Yepe3
33JJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akoH TEpMOJMHAMUKHM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 6oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHnmme! nevctBus TeruioBbix MamuH. KIT.

Maxkcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACTIEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TeroBoe
3arpsi3HEHHE OKPY KAIOIIEH Cpe/ibl.

TexHuueckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOPATOPHBIA JBUTATENN, TapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUJIM3aLKs OMOOPraHUYECKOTO TOTUIUBA J1JIs
BBIPAOOTKU «TEIIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpauuu.

N3meHenue temnepatypbl pu ainadaTuyecKoOM pacliupeHHH.

Bo3znyHoe oruuso.

CpaBHeHUE yICIBbHBIX TEIIIOEMKOCTEN BEILIECTB.



CniocoObl U3MEHEHUs BHYTPEHHEW YHEPTUH.

HccnenoBanue annabaTHOTO Impouecca.

KomnbroTepHbie MOJIENH TEIIOBBIX IBUTATENCH.

Yuenuueckuit akcnepumenm, nadopamopnuie padomoi, nPAKMUKYM.

N3mepenune yaenbHON TEMIIOEMKOCTH.

UccnenoBanue nporecca OCThIBAHUS BEILIECTBA.

NccnenoBanue annabaTHOTO Tpoliecca.

N3ydeHne B3aMMOCBA3M SHEPIHUM MEXKMOJIEKYISIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPbl KUTICHUS AKUJKOCTEH.

Tema 3. Azpezamnsie cocmosanusn eeuyecmea. Dazoevle nepexoonl.

[TapooOpazoBanue u KoHAeHcalus. VMcnapenwe u kumneHue. Y JenbHas
TEIJIOTa MapooOpa3oBaHUs.

HacelllieHHBIE W HEHACBHIIIEHHbIE mnapbl. KauecTBeHHas 3aBHUCHMOCTh
MJIOTHOCTH W JABJICHUS HACBIIICHHOTO Iapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3myxa. AOCOJIIOTHAs U OTHOCUTEIbHAS BIAKHOCTD.

Tépnoe Teno. Kpucrainuyeckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctayuioB. [lnmaBieHne W KpucTauzaius. YJelbHas TEIoTa IUIaBJICHUS.
CyOnumarusi.

Hedopmaruu TBEpAOro tena. Pactsbkenue u cxxarue. Casur. Moayins FOnra.
[Ipenen ynpyrux aeopmariuii.

TeroBoe pacmupeHue KXUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuimpeHrie. AHTapMOHU3M TEIUIOBBIX KOJeOaHUN YaCTUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B ha30BbIX EPEXoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOoe HaTsbKeHHE. K0dPhUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumnsipasie siBnenust. J[aBiaeHue noa UCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckre yCTPOMCTBA M  TEXHOJIOTMYECKHE IPOILECCHI:  KUJIKUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Jemoncmpauuu.

TerutoBoe paciupeHue.

CBoiicTBa HACBIIIEHHBIX M1APOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUH.

N3MmepeHue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITHI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.



KanwinspHsle ssBIeHUS.

Mopnenn HEeHBFOTOHOBCKOM KUAKOCTH.

Crioco0bl U3MepEeHus BIaKHOCTH.

Hccenenoanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEUIECTBA.

Buner nedopmariuii.

Habmoenue Mansix edopMariuid.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padbomoi, nPpAKMUKyMm.

N3ydenne 3akOHOMEPHOCTEN UCTTAPEHNUS KUIKOCTEN.

N3mepeHne yaenpHON TENIOTHI IJIABJICHHUS JIBJA.

M3yueHune CBOMCTB HACBIIIEHHBIX IIApOB.

N3mepenre aOCOMIOTHON BIAXHOCTH BO3/AyXa M OIIEHKAa MAacchl MapoB B
IIOMELICHUH.

N3mepenne korppuimeHTa HOBEpXHOCTHOTO HATSHKEHHUS.

N3smepenne moayns FOnra.

HccnenoBanne 3aBUCMMOCTH  JAeopManuud  pe3UHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DieKTpoAMHAMHUKA.

Tema 1. Dnekmpuueckoe noe.

DJIeKTpU3almsl Tell W €€ NpPOSBICHUS. DJIEKTpUUEeCKHi 3apsa. JBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, NHMAJIEKTPUKA W MOJYIIPOBOJHHUKH.
DJIEMEHTApHBIN JJNEKTPUUYECKUN 3apsifl. 3aKOH COXPAHEHUS DSIJIEKTPUYECKOIO
3apsna.

B3aunmoneiictBue 3apsinoB. Todyeunsie 3apsiabl. 3akoH KyloHa.

DnekTpuueckoe noiie. Ero neicTBue Ha 3JIEKTPUYECKNE 3apsiibl.

HanpsoxénHocts  anekTpuueckoro  mosst.  IIpoOueiii  3apsn.  JIlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

IToTeHIMAIBHOCTD BJIEKTPOCTATUYECKOIO I0JA. Pa3HOCTP NOTEHUMANIOB M
HanpspbkeHue. [loreHnumanbHass SHeprus 3apsga B DIJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPS)KEHHOCTH IOJIS U PA3HOCTU
NOTEHIIMAIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJIHOPOJHOTO, TaKk U
HEOJHOPOJIHOTO).

[IprHIMT CYIIEPITO3UIINH SIIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilose paBHOMepHO 3apspkeHHOUM cdepol. [lome
pPaBHOMEPHO 3apsHKEHHOTro 1o o0béMy miapa. [losne paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JUHUN HaNpsHKEHHOCTH JTHX TOJIEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEM.

[IpoBOAHUKH B 3JIEKTPOCTATHYECKOM MOJIE. Y CIIOBUE PAaBHOBECHS 3aPs/IOB.

JIMDNEKTpUKM B DJIEKTPOCTATUYECKOM  TOJIE. [wvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DneKTpOEMKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COEAMHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHJEHCATOpA.

JIBr>KeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM ITOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JIJIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTAaTHUYECKas 3aluTa, 3a3eMJICHHUE dJIEKTpOonpuOOopoB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO ¥ IPUHIIUI IEUCTBUS IIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TIOJIE ABYX 3aPSKEHHBIX TIJIACTHH.

Mogens anekTpoctarnueckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM MOJIE.

DIIEKTpOCTaTUYECKAs 3aINTA.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITIOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIn
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus AMEKTPUIECKOT0 MO 3apsHKEHHOTO KOHAEH CATOpa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit 3xkcnepumenm, nadopamopnuie padbomol, RPAKMUKYM.

O1ueHKa cuil B3aMMOJEHCTBHUS 3apSKEHHBIX TEIT.

Habnronenue npeBpalieHust SJHEPTUH 3apsXKEHHOTO KOHJIEHCAaTOpa B SHEPTHIO
M3JIy4YECHUS CBETOINOA.

N3yyeHne npoTrekanus TOKa B LEIH, COAEPHKALLIECH KOHIAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAIOB (HampsHKEHUs ) npu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsaia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. I[locmoannwlit 31eKmMpuyecKuil mox.

Cuna toka. [IoCTOSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. MCTOUHMKMH
toka. Hanpsioxenue U u OJ1C E.

3akoH OMa 1151 ydacTKa LElu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro UIMHBI U IUIONIAAU HONEPEYHOrO0 CEUCHUS.
VY nenbHOE CONPOTUBIICHUE BENIECTBA.

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBia€HHBIX 2nekTpuueckux 1eneit. [Ipasuna Kupxroda.



Pabota anextpuueckoro Toka. 3akoH [xoyns—JIexia.

MOIHOCTh 3JIEKTPUYECKOrOo TOKa. TersoBas MOIIHOCTh, BbIJEIseMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBIECHHWE HUCTOYHMKA TOKa. 3akoH Oma miis
MOJMHOM (3aMKHYTOM) DJIGKTPUYECKOM Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikaHue.

KonnencaTtop B 11enu MOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOHCTBA M TEXHOJOTUYECKHE IPOLIECCHI: aMIEepMETp,
BOJILTMETP, PEOCTAT, CUETUUK IIICKTPUUECKON SHEPTHUU.

Jlemoncmpayuu.

N3MepeHue cuiibl TOKa U HAPSHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIbI TOKA OT HAIpPSLKEHUS I PE3UCTOPA,
JIaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh CONPOTUBIICHUS LWJIMHAPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COTMPOTUBIICHUS TTPU TOCTOSIHHOM
HAPSKEHUU.

[Tpsamoe n3mepenne IC. KopoTkoe 3aMbIKaHUE TAIIbBAHUYECKOTO AJIIEMEHTA
U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco6bl coetuHeHns: UCTOYHUKOB Toka, DJ]C GaTapei.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomot, npAKMUKYM.

Uccnenosanne cMenaHHOTO COSUHEHUS PE3UCTOPOB.

N3MmepeHue ynenbHOro CONpOTUBIICHUSI POBOHUKOB.

UccnenoBanue 3aBUCUMOCTM CHJIBI TOKa OT HaNpsDKEHUS IS JIAMIIbI
HaKaJMBaHUSI.

VYBenuueHue npejena n3MepeHus: amrnepMerpa (BoJIbTMETPA).

Namepenune 3/1C 1 BHyTpEHHETO COMPOTUBIICHUS HCTOYHHMKA TOKA.

Uccnenosanne 3aBucumocty 3/]C rajibBaHMYECKOTO 3JIEMEHTA OT BPEMEHH
MIpU KOPOTKOM 3aMbIKaHHH.

Uccnenosanne pasHOCTH MOTEHIIMATIOB MEXIY MOJIFOCAMHU MCTOYHUKA TOKA
OT CWJIBI TOKA B IICIH.

Hccnenosanne 3aBUCUMOCTH MOJE3HOW MOIIIHOCTH MUCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toxu 6 paziuuHnvlx cpeoax.

DneKTpuyeckass  MPOBOAUMOCTh  Pa3IUYHBIX  BEIIECTB.  DJICKTPOHHAsS
MPOBOJAUMOCTh TBEPABIX METAJIOB. 3ABUCUMOCTH COMPOTUBIICHUS METAJUIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOTHUKHY. Cob6cTBeHHas " puMeCHast IPOBOJIMMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoia. [omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B 3JIEKTPOIUTAX. DJIEKTPOJUTHYECKAs IHCCOLIAALIMS.
Onektponus. 3akonbl Papajest A dIEKTPOIIN3A.

OnekTpudeckuii ToK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENRHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: Ta30pa3psaHbIe
JaMmIbl, JJIEKTPOHHO-Ty4YeBas TpyOKa, MOIYyHPOBOJHUKOBEIE MTPHOOPHI: U0,
TpaH3ucTop, (GOTOAMOMA, CBETOAMOJ, TallbBaHUKA, pa@UHUpPOBAHUE MEAH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUS] METAJNIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIHUTOB.

3akoHsbI 5ekTponusa Papazes.

HckpoBoii pa3psa ¥ TpOBOAMMOCTD BO3/1yXa.

CpaBHeHHE TPOBOANMMOCTH METAJIIOB U MOJYITPOBOJHUKOB.

OIHOCTOPOHHSISI NPOBOAUMMOCTD TUOAA.

Yuenuueckuit 3xkcnepumenm, nadopamopnsie padomoi, nPpAKMUKyM.

Habutoienue snextposnusa.

N3mepenue 3apsiaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBJIEHWS  TEPMOPE3UCTOpPA  OT
TEMIEPaTYpPHL.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKH THO/IA.

DuU3HYeCKUil MPAKTUKYM.

Cnioco6bl u3MepeHust PU3NIECKnX BETMYUH C MCTOJIB30BAaHHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIIOTHBIE ¥ OTHOCUTEJBHBIC MTOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITHUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMM, MCCIEIOBAaHUWA  3aBUCHUMOCTEHN
bu3MYecKuX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX TUMOTe3 (BHIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3zieliax «YUYEHUYECKHH  JKCIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBA3M.

Nzyyenne kypca ¢usuku yrinyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA C YUYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€M C KypcaMu
MaTeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuoie NOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
no3HaHuA: SIBIICHUE, HAY4YHBIM (akT, rumotesa, ¢u3nuecKkas BEJIMYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJAECNb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelieHUE CUCTEMbl YypaBHeHUU. JluHelHas QyHKIuUS,
napabosa, runep6osna, ux rpaduku U cBOMCTBA. TpUroHOMeTpUuUecKre (yHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
BeKkTOopel 1 X MPOEKIIMHU HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonocusa: Mmexanudeckoe ABUKEHUE B KUBOW Npupoje, auddysus, ocMoc,
TEMJI000MEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXAIoleH Cpelibl,
yTHWIM3anus OUOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHUE U KAITWJUIIPHBIE SIBJICHUS B IPUPOJE,
AIEKTPUYECKHUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: IHACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJSpHAs Macca, II0Jy4YeHUE HAaHOMATEepUaJIOB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEJl, KUIAKOCTEW M Ia30B, KUIAKUE KPUCTAJUIBL, IJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTAYECKAs TUCCOLMALMS, TaJbBAHUKA, JIIEKTPOHHAS
MUKPOCKOITHS.

TI'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHKUE JIBHKEHHUU C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET CyXOro H IKHUJIKOTO TpPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLIHH
(KpOHIITEWH, peméryarble KOHCTPYKIMHK), UCIOJIb30BaHUE 3aKOHOB COXPAHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIN, BOAOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOHHa, OBITOBOM XOJOJAWJIbHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHUE 3JIEKTPONpHOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJyIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KIIACC

Pa3znesn 4. DiekTpoaAMHAMHUKA.

Tema 4. Mazcnummnoe none.

B3auMogelicTBUE TOCTOSSHHBIX MAarHuTOB W MNPOBOJHUKOB C  TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM HMHAYKUMU. [IpuHmmMn cynepro3uuuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna AmMnepa, €€ HalpaBJI€HUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBJIeHUE U MOAYJb. JIBUKEHHE 3apSIKEHHOW YaCTHUIIbI
B OJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruautHoe niose B Beuectse. DeppoMarHeTuku, napa- 1 JuaMarHeTUKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHEC IIPOLECCChI: IMPHUMCHCHUC

ITOCTOSIHHBIX MAarHuTOB, AJIIEKTPOMATHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jlemoncmpayuu.

Kaptnna  nuHWN  WMHOYKOMM ~ MarHUTHOTO — TOJIA  IOJOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KapTtrHa 1MHMI MarHUTHON MHAYKUIWH TOJS JJIMHHOTO IPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlevictBre cuiibl JIopeHiia Ha MOHBI SJIEKTPOJIUTA.

Hab6nronenue nBr>xeHUs IMydKa 3JIEKTPOHOB B MATHUTHOM TI0JI€.

[TpunIMI NEUCTBUS AJIEKTPOU3MEPUTEIBHOTO npubdopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit 3xkcnepumenm, nadopamopnsie padomoi, nPpAKMUKym.

Uccnenoanre MarHUTHOTO MOJIsE TOCTOSTHHBIX MAarHUTOB.

WccnenoBanue cBOMCTB heppOMarHETHKOB.

HccnenoBanue AeiCTBUA MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amriepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIbI TOKA.

Ornpenenenrne MarHUTHOM MHIYKIMHA HA OCHOBE U3MEPEHUS CUJIbI AMIIEpA.

Tema 5. InekmpomazHumHasz UHOYKYUAL.

SBneHHE DNEKTPOMArHUTHOM HWHAYKIMHM. [IOTOK BEKTOpa MAarHUTHOM
naaykuun. OJIC wHAyKnuu. 3akoH BJIEKTPOMArHuTHOM uHaykuuu Dapases.
Buxpeoe anektpuueckoe noise. Toku Dyko.

OJC mHAyKUMH B MOPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
TOJIE.

IIpaBuino Jlenna.

NunyktuBHOCTh. KaTylika WHAYKTUBHOCTHM B LEMHU IOCTOSHHOTO TOKA.
Srnenne camonnaykuuu. JJ]C caMOMHAYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYILIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOIECChl: HHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMNH TEJ MPU ABUKEHUHA B MATHUTHOM T0JIE
3emMiu.

Jemoncmpauuu.

Habnronenue siBjeHUs 2I€KTPOMAarHuTHOM MHAYKITUH.

UccnenoBanue 3aBucumoctd OJIC HMHIOyKIMH OT CKOPOCTHM HW3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuino Jlenna.

[Tanenrie MaruuTa B alFOMUHHUEBOM (MeHOI) TpyoOe.

SIBneHHne CaMOMHAYKIUU.

Uccnenoanue 3aBucuMoctd DIC caMOMHAYKIHMH OT CKOPOCTH HW3MEHEHUS
CWJIBI TOKA B LIEMH.

Yuenuueckuit 3xcnepumenm, nadbopamopnuie padomaot, npAKmMuKym.

HccnenoBanue sIBIEHUS AIEKTPOMAarHUTHOM MHTYKIIUH.

Onpenenenrne UHAYKIUNA BUXPEBOIO MArHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOMHIYKIIHH.

COopxka MoJ1eH AIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie0anus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Koneb6arenbnas cucrema. CBOOO HBIE KOJIEOAHUSI.

["apmonnyeckue kosiebanus. KnHemaTnueckoe M JMHAMHYECKOE OIKCaHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYECKON sHepruun). BoriBoj
JUHAMHYECKOTO ONMMCAHUS FapMOHUYECKUX KOJeOaHUH U3 UX dHEPreTUUYEeCKOro U
KMHEMaTU4ECKOT'O ONHUCAHMSI.

Amiumityaa u ¢aza konebanuil. CBs3b aMIUTUTYIbl KOJE€OAHUI HCXOJHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uvactora konebGanuid. Ilepmoa Manbix CBOOOAHBIX KOJIEOAHUM
MaTeMaTHuecKoro MmasTHuka. Ilepuoa cBOOOIHBIX KOJI€OAHUM MPY>KUHHOTO
MasTHHUKA.

[TonsTue o 3aTyxarmmnux kKojaedaHusx. BeiHyxneHHbie Konebanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIE0aHUSI.

TexHHUecKre yCTpPOMCTBA U TEXHOJIOIMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KayeJsu, My3bIKaJIbHble HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0J1e0aTeNbHOTO JBUKEHUSI.

Habnronenue He3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJIEOAHM rpy3a Ha HUTH OT
aMIUIUTY I

HccnenoBanue 3aTyxaromux KojJeOaHui 1 3aBUCUMOCTH IEPHOJ1a CBOOOIHBIX
KOJICOAHUM OT COMPOTHUBIICHHUS.

UccnenoBanue kojebaHWil Tpy3a Ha MacCUBHOM TIPY)KHMHE C IIEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UACAIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YJHEPIHH IPU KOJIeOaHUIX Ipy3a Ha IPYKHUHE.

HccnenoBanue BbIHYKIESHHBIX KOJICOAHHIH.

Habmronenue pe3oHanca.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padomot, nPAKMUKym.



N3mepenune mnepuosna CBOOOAHBIX KOJIEOAHMH HUTSHOTO U IPYKUHHOTO
MasiTHAKOB.

N3ydeHne 3aKOHOB IBUYKEHUS TeJla B X0/1€ KOJIeOaHU Ha YIIPYTroM IOJ/IBECE.

N3yueHune ABMKEHUSA HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPY>KUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTYXAIOMINX KOJICOAHUI.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUI.

Tema 2. Dnekmpomaznummple K0a1e0anUsL.

KoneOarenbubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uJealbHOM KosieOaTenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMIUIATYAbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUU B UACATBHOM K0JIe0aTeTbHOM KOHTYPE.

3aryxaromue AJIIEKTPOMAarHUTHbIE Kosie0aHusl. BrinyxieHHbIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepeMeHHBII TOK. MOIIHOCT IEPEMEHHOIO TOKAa. AMIUINTYAHOE U
NEHCTBYIOIEE 3HAUEHHWE CHJIBI TOKAa W HANpsHKEHUs IpU pasiaudHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconmanbHbId NEPEMEHHBIM TOK. Pe3ucrop, KOHIEHcaTop M Karyllka
WHIYKTUBHOCTH B LIENM CHHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanpubiii  Tpanchopmarop. IlpousBoiactBo, mepegadya U moTpebieHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTHYECKHE PHUCKM IIpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: JJIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU IJIEKTpONEpeEaay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

3aBUCHUMOCTb YaCTOTbI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYDA.

OcmiorpaMMbl 3JIEKTPOMarHUTHBIX KOJI€OaHUH.

['eneparop HE3aTyXaroOMUX AIEKTPOMArHUTHBIX KOJICOAHUH.

Mogenb 3JIEKTpOMarHuTHOTO TEHEPaTopa.

Boinyx1eHHbIE CHHYCOUAIbHBIE KOJIEOaHMUS.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHIEHCATOP B LIENU MEPEMEHHOIO
TOKA.

Pesonanc mnpum 1ocCienoOBaTENbHOM — COSAUMHEHUM PE3UCTOPA, KATYIUKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO M IPUHITUIT AEHCTBUS TpaHcpopMaTopa.



Mojienb TMHUY 3IEKTPONEPENAUH.

Yuenuueckuit 3xcnepumenm, nadbopamopnuie padomot, npaKmMuKym.

Nzyuenue tTpanchopmaropa.

HccnenoBanne MepeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COECIMHEHHBIE
KOHJICHCATOP, KaTYyIIKY U PE3UCTOP.

Habmoienue 31eKTpoMaruiuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETTH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazZHUNHbLE 60JIHBL.

MexaHnueckue BOJIHBI, YCJIOBUS UX pacnpocTpaHeHus. llomepeunbie u
MpOJOJbHbIE BOJHBL. I[lepuon, CKOpOCTh pacmpoCTpaHEHUs M JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJH: OTpa)KC€HHUE, MpeJioMJIeHUE, UHTepdepeHIus U
nudpakims.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3IYUYCHHS IJIIEKTPOMArHUTHBIX BOJIH.
B3anmHast opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  AJIEKTPOMATHUTHBIX  BOJH:  OTPaXEHUE,  IPEIOMIICHUE,
noJisipu3anys, uHTepdepeHns u qudpaKius.

[IIxana 3MeKTpOMarHuTHbIX BOJH. [[pyMeHeHne 3JIeKTpPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paAUOCB3U U TENIEBUICHUS. Paironokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/ibl.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHIK, TEICBU30D, aHTeHHA, TenedoH, CBY-neun,
yIbTPa3BYKOBasl IMArHOCTHKA B TEXHUKE U MEJUIIUHE.

Jlemoncmpauuu.

OO6pazoBaHue 1 pacIpOCTPaHEHHUE MOMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YAaCTOTHI KOJICOAHUIA.

HaOnronenue otpaskeHus U IPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepenuuu v qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHI pE30OHAHC.

CRoiicTBa yibTpa3ByKa U €ro IpUMEHEHUE.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIATYAOW U
4acTOTOM KoJeOaHUM.

UccnenoBanue CBONCTB DJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE,
pesIOMJICHUE, TOJSIpU3aIs, udpaKius, UHTephepeHITHs.

OGHapyxeHue HHGPaKpaCHOTO U YJIbTPAPUOIETOBOTO U3TYyUEHHUH.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padomot, nPAKMUKym.



N3yuyeHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHns 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTpaHEHHUE CBETAa B OAHOPOIAHOM cpexe. Jlyu crera.
To4yeuHbIN UCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune m3o0pakeHuil B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHHS cBeTa. AOCOJIIOTHBIN MOKa3aTelb
npejaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus. [10CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH INPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon myueir B npusme. [ucnepcust cBera. CioxXHBIA cocTaB O€IOro CBETa.
IiBer.

[TotHOE BHYTpeHHEE OTpakeHue. lIpenenbHblil yrona noJIHOrTO BHYTPEHHETO
OTPAKECHUSL.

CobOuparoriie ¥ pacceuBaroniue JuH3bL. ToHkas JsmH3a. DoKycHOE
paccTosTHUE W ONTHYECKash CUjla TOHKOM JIMH3BI. 3aBHUCHUMOCTH (POKYCHOTO
paccTosiHus TOHKOM c(epruyeckod JIMH3BI OT €€ TE€OMETPUU M OTHOCHTEIBHOIO
MOKa3aTeNs MPeIOMIICHUSL.

dopMysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon Jyya, NPOMIEANIETO JIMH3Y MO IMPOU3BOJBHBIM YIIIOM K €€ TJIaBHOM
ontuueckor ocu. Iloctpoenune wu300pakeHU TOYKM U OTpe3Ka MPsSMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npuOopbl. Paszpemiaronias cnocoOHOCTh. ['71a3 Kak onTuyeckas
cucrema.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenmuss cBeta. KorepeHTHble HMCTOUHHKH.
YcnoBusi HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiacCMYecKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAJ€HUM MOHOXPOMAaTHYECKOrO0 CBeTa Ha
Tu(PAKIIMOHHYIO PEIMIETKY.

[Tonsipusanus ceera.

TexHuyeckre yCTpOMCTBA W TEXHOJOTHMYECKHE IPOILECChl: OYKH, JyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAXKEHUSI CBETA.



Uccnenosanue npenomiaeHus CBETa.

Habmoienue moiHoro BHyTpEHHET0 OTpaskeHus. Mojienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB Ye€pe3 IUIOCKOINAPAJUIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanne CBOMCTB N300payKeHU B IMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune nnrepdepeHimm crera.

HabGmronenue 11BETOB TOHKUX IJIEHOK.

Ha6nronenue nudpaxiuu ceera.

Nzydenne qudpakmOHHON pEIIETKH.

Hab6nronenue qudpakiinoHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nomnsipuszaiuu cBera.

[IpumeHeHue MONASIPOUIOB JIJIs1 U3YUCHUS] MEXaHUUECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, NPAKMUKYM.

N3mepenue nokazaTens NpeJoOMIICHHS CTEKIIA.

WccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonydenne n300pakeHsI B CUCTEME U3 MJIOCKOTO 3epKajia U JIUH3HI.

[Tonydenne n300pakeHuUsi B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHue TEIECKOMMUYECKUX CUCTEM.

Habnronenue nudpakiuu, natepdepeHIny U MOoJIIpU3allii CBETa.

N3ydenue nosnsipuzaiuu cBeTa, OTpaXKEHHOTO OT MMOBEPXHOCTHU AUDJICKTPHUKA.

N3ydenune naTepdepeHIny JIa3epHOTO U3JIyYEHUS Ha JIBYX IIEISIX.

Hab6nronenue nucnepceuu.

Habnronenue u uccnenoBanue qudpakimoOHHOTO CIIEKTpA.

N3mepeHne InuHbI CBETOBOW BOJIHBI.

[TonyyeHue criekTpa W3Iy4YEHUs CBETOJMOAA TIPU MOMOITU TU(PAKIIMOHHON

PELIETKHU.
Pa3nes 6. OCHOBBI cieHAJILHOM TEOPUH OTHOCHTEIbHOCTH.
['paHnubl  MPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  lloctynmarel

CIIEeIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBat. [IpeoOpaszoBanusi  JlopeHna.
VYcnoue nOpudrHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHEprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CB43b MAcCChl C YHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YACTUIIbl. DHEPrUs
TIOKOS.



TexHuueckne ycTpoiCTBA M TEXHOJOTMYECKHE MPOLECChl: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YueHnueckuit 3KCIepuMEHT, 1a00paTOpHbIE PA0OTHI, TPAKTUKYM.

OnpeneneHrie UMIYyJbCa W DHEPIHMM  PEISITUBUCTCKUX  4YacTull (1O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapho-6011080ii Oyaiusm.

PaBHOBecHOE TeruioBoe H3iMyuyeHue (M3IydeHUe aOCONIOTHO YEPHOTO Tela).
3akoH cmenieHust Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotorpdext. OmbrTel A. I'. CtoneToBa. 3akoHsl pororddexra. YpaBHeHHE
OuinmeHa 1 poroaddexra. «KpacHas rpanuna» Gporoaddekra.

JlaBnenue cBera (B 4YaCTHOCTH, JaBJIEGHHE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarouryto mnoBepxHocTh). OmbiTel 1. H.
JleGenesa.

Bonnosele cBolicTBa yactull. Bonnsl ne bpoiins. [Jnvnaa BosHbl ne bpouns u
pasMmepbl  00JlacTH  JIOKaNM3alMu  JBIDKYyIIeWcs dvactuibl. KopmyckynspHo-
BOJIHOBOU Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nsmepeHuii B Mukpomupe. COOTHOLIEHUSI HEONPENETEHHOCTEM
['eitzenoOepra.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Jlemoncmpauuu.

®oT03(QdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo GpoTodddekra.

UccnenoBanne  3aBUCMMOCTM  CONPOTUBIICHHS — TMOJIYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroguo.

Conneunas 6arapes.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomot, npAKMUKYM.

HccnenoBanue gportopesncropa.

N3mepenne nocrossauo# [litanka Ha ocHOBe uccaeaoBanus Gororddexra.

UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Y€pe3 CBETOAMO/I OT HAIIPSIKECHMUS.

Tema 2. Duzuxka amoma.

OnbITel MO HCCIENOBAHUIO CTpOeHUs aroMa. I[lmaHerapHas monenb aroMma
Pezepdopna.

[Tocrynatel bopa. M3nyuenue u norsornieHue (OTOHOB MPH MEPEXOAe aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl criektpoB. CrieKTp ypOBHEN Y3HEPTHH aTOMA BOJOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckre yCcTpOCTBA U TEXHOJOTHMUYECKHE MPOLECCHI: CIEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopra.

Habmoienue nuHeiuaThiX CIeKTPOB.

YCTpOUCTBO U AEUCTBUE CUETUMKA HOHUUPYIOIINX YACTHILI.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit akcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

Habmoienne nuHeiyaToro crnexTpa.

HccnenoBanue CriekTpa pa3pe’KeHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomnozo a0pa u I1EMeHMAPHBIX YACMUY,.

Hyxnonnas mozens sigpa [eiizen6epra—lBanenko. 3apsig siapa. MaccoBoe
quCiIo saapa. M30Torsl.

PannoaktuBHOCTh. Aunbda-pacmnan. DJIEKTPOHHBIA W TMO3UTPOHHBIN OeTa-
pacnan. 'amMa-nu3inyuyeHue.

3aKOH paJUOAKTUBHOIO pacnajga. PaavoakTUBHBIE H30TOIBI B IPUPOJE.
CBOMCTBa MOHM3UPYIOLIETO0 WU3Iy4YeHUs. BiMsHuME paguMOaKTHUBHOCTH Ha KWBbBIC
opranu3mbl. EcrecTBeHHbIN POH n3iydenus. Jozumerpusi.

DHeprus CBsI3M HYKJIOHOB B sajipe. Anepublie cuibl. [ledexT maccsl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipobremsl
YIIPABIIEMOTO TEPMOSIAEPHOTO CHHTE3d. OKOJOTHYECKHE ACHEKTHI Pa3BUTHSA
AJIEPHON DHEPTETUKH.

Mertoabl perucTpanuy U UCCIIEN0BAHUS JIEMEHTAPHBIX YaCTHULL.

DOyHIaMEHTAIbHBIE B3aUMOACUCTBUS. bapuOHBI, ME30HBI U JICITOHBI.
[Ipencrasnenne o CtanmapTHor MoAenu. KBapK-rimt0OHHAst MOJEb aAPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Monaenu. TéMmHas Martepusi U TEMHas
DHEPTHUS.

EnuncTBO hrznyeckoit kapTUHBI MUpA.

TexHnyeckue yCTpouMCTBa U TEXHOJOTMYECKUE IIPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, siaepHbIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHask ToMOorpadusi.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomoi, npaKmMuKym.

UccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

WccnepoBanue paguoakTUBHOTO (OHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuenue normnoiieHns 0eTa-4acTull aTFOMUHUEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM W ACTPOPU3UKH.



Otanbl pazBuTH acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMuH. IIprMEHUMOCTh 3aKOHOB (U3UKK ISl OOBACHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Mertoapl acCTpOHOMHYECKHX HccienoBaHUui. COBPEMEHHBIE OINTUYECKUE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneunas cucrema.

Conunue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CojHIA U 3BE3L.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU. J[narpaMma «CreKTpaabHbIN Kiacc —
CBETHUMOCTB». 3BE3/bl TJIABHOW TOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHMOCTBY» ISl 3BE3] TJIABHOW MOCIENOBATENbHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUU U 3BooIMu ConHIa u
3BE31. DTanbl )KU3HH 3BE3 .

Mueunsiii [lyTe — Hama ['amaktuka. [lomoxenuwe m naemxkenue ConHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky U kBa3zapbl. YEpHBIE OBIPHI B SApPAX
raJIaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06sa. Paz0oeranue rajgakTuk.
Teopus bonpmioro B3peiBa. PenmmkToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HaOnronenus: 3BE31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN IsI ONIPEACIICHUS TTOJ0KEHUSI HEeOECHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3aus CeBepHOro MoJyIIapusi U sIpKue
3BE3/IBL.

HaGnronenuss B Ttemeckon JIyHbI, MJaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILICHUM.

DuU3HYeCKUM MPAKTUKYM.

Cnoco0bl u3mMepeHus: GU3NUECKUX BEIUYUH C HUCMOJb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCOJIIOTHBIE ¥ OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUHN (PU3NYECKUX BEIHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHUM, HWCCIEAOBAHUM  3aBUCUMOCTEMN
bu3nUecKkuX BETUYHMH, NPOBEpKa MPEMJIOKEHHBIX TUIoTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUHA  HKCIEPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o0maromiee MOBTOPEHHUE.



O060011eHre U cucTeMaTu3alys CoAep>KaHusl pa3AesoB Kypca «MexaHHKay,
«MonexynsipHast pu3uKa U TEPMOJUHAMUKAY, «IJIEKTpoInHaMukay, «Koiaedbanus
U BOJIHB», «OCHOBBI CHELHAIBHON TEOPHUH OTHOCUTEIBHOCTHY», «KBaHTOBas
duznka», «IEeMEHTHI ACTPOHOMUHU U aCTPOPUIUKI.

Ponp ¢usuku uW acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH cepax NedaTeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMUCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKOW  (yHKIUH
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (¢u3NYECKOW KapTHHE MHUPA, MECTO (PHM3NYECKON KapTHUHBI MUpPa B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYUIECTBIISIETCS C YUETOM COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HAHUA: SBJICHWE, HAy4YHbIA (PakT, rumoresa, (puamyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas J1abopaTopusl.

Mamemamuka: peumieHUE CHUCTEMbl ypaBHEHUH. TpuroHoMerpuueckue
(yHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1€CTBO. BEKTOpHI M MX MPOEKUMU HAa OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX GyHKIMHA. [Ipu3Haku MOAO0MsS TpPEYyroJbHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocus: >nektpuyeckue SBICHUA B JKUBOW NpHpoAeE, KoseOaTeabHbIe
JBIDKCHUSI B JKUBOW MPHUPOJE, OKOJOTMUYECKUE PUCKA TMPU MPOU3BOJICTBE
AIEKTPOIHEPTHH,  DIEKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAlollled  Cpenbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEIUIIMHE, ONTHYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

T'eocpaghua: wmarHuTHbIE TOJIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX Py,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJBUTATENb SIKOOM, TeHepaTop NEPEMEHHOr0 TOKAa, MHIYKIMOHHAs TeYb,
JMHUY DJIEKTpONepeiay, dJIEeKTPOABUTATENb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenepon, CBY-meub, ynbTpa3BykKoBas JUArHOCTUKA B TEXHUKE,



IIPOEKLIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes, CIIyTHUKOBBIE
NMPUEMHHKH, SJIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBILIETO OBPA3OBAHUAIMUHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS Yy4yeOHOTro mpeamera «Du3MKa»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOJACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH MO3ULMENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHHUX  yOEXAEHMH, COOTBETCTBYIOLIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOrO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA Y ONBITA AEATEIBHOCTH B IIPOLIECCE PEAIM3ALNH OCHOBHBIX HANPABICHUN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHUSA:
¢ COOPMHUPOBAHHOCTh TIPAKIAHCKOM  MO3ULIMU  OOyYaromlerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;
o TMPUHATUE TPAAMIMOHHBIX OOLICYEIOBEYECKUX T'YMAHUCTHYECKUX H
JEMOKPATUYECKNX LIEHHOCTEN;
¢ TOTOBHOCTbH BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYNpaBICHMM B  00pa30BaTeIbHOU
OpraHH3aly;
* YMEHHME B3aWMOJCHCTBOBATH C  COUHAIBHBIMM  WHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;
¢ TOTOBHOCTb K TYMaHUTAapHOMN U BOJIOHTEPCKOU AEATEIBHOCTH.
NATPUOTHYECKOr0 BOCTIMTAHUS:
¢ cpOpMHUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3MA;
¢ IIECHHOCTHOE OTHOLIEHWE K T'OCYJapCTBEHHBIM CHMBOJAM, JIOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
¢ c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBECHUS;
¢ CHOCOOHOCTH OLIEHHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;
¢ OCO3HaHUE JIMYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETO.
ICTETHYECKOI0 BOCIIUTAHUSA:
¢ DOCTETMYECKOE OTHOLICHUE K MHPY, BKIKOYAS OCTETUKY HAy4HOIO
TBOPYECTBA, MPUCYILIETO PUZNYECKON HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:



MHTEpEC K pa3IuyHbIM cepam npodheccHoHaNbHON AesTEeNbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepUIaTh
OCO3HaHHBIN BBIOOp OymyIiel nmpodeccun 1 peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECCKOI0 BOCIIMTAaHUA

c(hOpPMHUPOBAHHOCThH IKOJIOTMUECKOU KYJIbTYPhI, OCO3HAHHE TI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IUTAaHUPOBAHKUE U OCYIIECTBIICHUE JCHCTBUI B OKpY’KaloOIIeH cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;
pacUIMpEeHHE OTMbITA JESITEIBHOCTH YKOJOTMUECKOW HANpPaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

HEHHOCTH HAYYHOI'O NIO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UICCKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOIECCE
HM3yUYeHHS (PU3MKK OCYIIECTBIISITh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEeSITEIbHOCTh MHUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YyUeOHbI€e 1eCTBUS
Bba3oBnle Jjornyeckue 1eiicTBUA:

CaMOCTOATENIbHO  (OPMYJIMPOBaTh M aKTyaJIU3HpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh e ACATEIbHOCTH, 33a1aBaTh MMAPAMETPBI U KPUTEPUU HX
JOCTUKCHUS;

BBIBIIATh 3aKOHOMEPHOCTM M IPOTUBOPEYMS B PacCMAaTPUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaThIBaTh IUIAH PEICHMS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBAaTh COOTBETCTBUE
PE3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN IEATENBHOCTH;
KOOPJAMHUPOBATh M  BBINOJHATH pPadOTy B YCIOBHSIX peajbHOro,
BUPTYaAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBnle ucciaenoBarebCKue 1eMCTBHUA:

BJIJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATHSIMH U METOIaMHU
buznueckoil HayKu;



BJIQJIETh  HaBBIKAMH  Y4YEOHO-HCCIIEOBATEILCKOM W MPOEKTHOM
NEATETLHOCTH B 00JACTH (PU3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIHIeHHUs 3a1ad  (PU3UIECKOTO
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMYHBIX METOI0B TTO3HAHWS,

BJIQ/IETh BUAAMH JCSATEIBHOCTH MO TOJyYEHHUI0O HOBOTO 3HAHUS, €ro
MHTEPIIPEeTALNU, TPEOOPa30BaHUIO0 U MPUMEHEHHUIO B PA3TUYHBIX YIEOHBIX
CUTyaIusiX, B TOM YHCJIE MPU CO3JaHHHM YYCOHBIX MPOEKTOB B 00JacTH
bu3uKY;

BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyallM3UPOBATh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pEIIeHUs, HaxOAuTh apryMeHThl JUid
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHUH, 33/7aBaTh MapaMeTpbl U KPUTEPUH
pelieHus;

aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJAE PEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh WX JTOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKY;

JaBaTh OIICHKY HOBBIM CHTYAI[UsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHHSA TO (U3UKE B MPAKTHUYECKYIO OO0IaCTh
KHU3HEICATEITHHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTell;
BBIIBUTATh HOBBIC UCH, TIPEIaraTh OpPUTHHAIBHBIE TTOIXO0/IbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a49H, OMYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanueii:

BJIa/I€Th HaBbIKAMU MOJIydeHUs MH(popMaluuu (PU3NUECKOro CoJep KaHus
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBISATH IOMWCK,
aHaJln3, CHCTEMAaTH3allMI0 M HHTEPIpEeTalni0 MHPOPMalUU pa3IndHbIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHMBATb IOCTOBEPHOCTh HH(POPMALINY;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/lad ¢ COOJNIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PU3UUYECKOTO COJIEpPKAHUS B Pa3IMYHbIX (opMaTax C
y4€TOM Ha3HayeHUs WHGOpPMALMKW M UEJNEeBOW ayIUTOPHH, BBIOUpast
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyATU3ALIH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBHUS:



OCYIIECTBIATh OOIEHWE Ha YpokaX (U3UKM U BO BHE-yPOUHOH
JESITEIbHOCTH;

pacrno3HaBaTh IPEANOCHUIKM KOH(PJIMKTHBIX CHUTyallud M CMSI4aTh
KOH()JIUKTHI,

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHJIHOM U
VHAMBUYyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy M METOJbl COBMECTHBIX NEHCTBHI ¢ y4ETOM 0O0IIKX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOM JI€ATEIBbHOCTH, OPraHW30BBIBAaTH U
KOOPJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHKEHUIO: COCTaBIATH IIJIaH
JEHCTBUM, pacpeaeNsaTh pojid ¢ y46TOM MHEHUH YYaCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M KaKJOT0 y4YaCTHHKAa KOMAHJIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C NO3ULUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B PAa3IUYHBIX
CUTyallUsIX,  MPOSIBIATH  TBOPYECTBO MU BOOOpakeHHE,  ObITh
WHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO ~ OCYIIECTBIIATh  TO3HABATEIBHYIO JESATENHHOCTh B
oOnmacTu (GU3UKK W aACTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTABJISATH TUIAH PEHICHUSI PACUETHBIX U KaUeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPaKTUYECKOH pabOThI ¢ YUYETOM HMEIOITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JlaBaTh OIICHKY HOBBIM CUTYaITHsIM;

pacHmmpsATh  paMKd ~ y4eOHOro  TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEAIIOYTEHUM;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IPYIAUIUMU B 00JacTH
(GU3HUKK, TIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KyJIbTYPHBIH
YPOBEHbB.

CﬂMOKOHTpOJIb, MOIUOHAJIbHbIN MHTEJJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUIM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJIeTh HAaBBIKAMHM  TO3HABATEIBHOM pedIeKCMM KaK OCO3HAHMUS
COBEPILIAEMBIX JICCTBUN M MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CHUTyaIluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHl JIPYTUX MNPU AHAIN3E PEe3yJIbTaTOB
JIeSITeIIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTMX IpPW aHaJIu3€ pe3yJbTaTOB
JIeSITeIIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO JAPYTUX HA OIIMOKHU.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPAMMBbI I10
buzuke 79 YpOBHA CpEAHEro oO0mero oO0pa3oBaHus Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS HMOIIMOHATBHBIN UHTEIUJICKT, MPEeIOoJIararoHii
c(hOpMUPOBAHHOCTb:
¢ CaMOCO3HaHWUA, BKJIIOYAIONIETO  CIIOCOOHOCTh ~ TOHUMATh  CBOE

HMOIIMOHAJIEHOE COCTOSTHUE, BUCTh HAMPABICHUS Pa3BUTUS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE, CITOCOOHOCTH aaalTHPOBATBCS K
OMOITMOHAJIEHBIM HW3MEHEHUSM WM TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIOIIEH CTPEMIICHHE K JOCTIKCHUIO 1IETTU
U yCTexy, ONTHUMH3M, HHUITHATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh AMOITMOHAIBEHOE
COCTOSIHUE JpPYTUX, YYUTHIBATh €ro IMpPHU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTH  BBICTPAaWBaTh
OTHONIICHUS C APYTMMH JIFOJbBMH, 3a00THTBCS, TMPOSBIATH HHTEPEC M
paspemarb KOHMIUKTHI.

ITPEAMETHBIE PE3VYJIbTATDI



K konny oOyuenuss B 10 knacce npenMeTHbE pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yYarOIIUXCSl YMEHHM:

NOHUMAaTh POJb  (U3UKM B  IKOHOMHYECKOM, TEXHOJIOTHMYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M OITUYECKOM cdepax AesaTeIbHOCTH
YeJI0BeKa, poJib U MECTO (PU3UKK B COBPEMEHHOM HAyYHOW KapTHHE MHpA,
3HAYEHHUE OIMCATENIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSCHUTENBHOU U
NPOTHOCTHYECKOW ~ QYHKIUH  (DU3MYECKON TEOpuM — MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKU, POJb (HU3MUECKON TEOpuHu B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pa3iauuaTh YCJIOBHS NPUMEHUMOCTH MoOJAeNeH (QU3MYECKUX Tel H
IPOLIECCOB (SIBJICHUI): HWHEpLUalbHAas CUCTEMA OTCUYETa, aOCOJIIOTHO
TBEPAOE TEJIO, MaTEepUAIbHAs TOYKA, PABHOYCKOPEHHOE JBHUXKECHUE,
cBOOO/HOE TmMajJieHue, abCoJIIOTHO Yympyras nedopmaius, abCONIOTHO
yOpyroe v abCOIIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UACAIbHBIN ra3, TOYEUHbIN 3aps,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTh yCioBHsS (TpaHHUIbI, 00JIACTH) MPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI xapakTep (GyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHWYECKHE TMPOIECChl W  SIBJICHUS,
UCIIOJIb3YSI OCHOBHBIE TOJIOKEHUS Y 3aKOHBI MEXaHUKU (OTHOCUTEIILHOCTD
MEXaHUYECKOTO JBUXKEHUS, (DOPMYJIbI KUHEMATUKU PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amunes uisi CKOPOCTH M TEPEeMEICHUS,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCHUTEINBHOCTH [ 'anwies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPIruM, CBSI3b PAOOTHI CHJIBI C MU3MEHECHUEM MEXaHWYECKOW IHEPTHH,
YCIOBUSL paBHOBECHS TBEPIOro Teia), HPU OSTOM HCHOJIB30BATH
MAaTEMAaTH4ECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anuies, Broporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpAHEHUS UMIIyJbCa H
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl U SIBJICHUS, UCTIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHB MoONEKyIsipHOW GU3UKHA W
TEPMOJMHAMHUKM (CBSI3b JIABJICHHMS HWJEANbHOTO Tra3a CcoO CpeaHen
KUHETUYECKOM DHEPIrUEr TEIUIOBOTO JBMIKEHUS W KOHIIEHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEAHEH KHHETUYECKOU
SHEPrUEN TEIIOBOIO JBUKEHUS €r0 YACTHII, CBSI3b JABJICHHS UICAIBHOTO
rasa ¢ KOHILEHTpPalUWe MOJIEKYJ] M €ro TeMIepaTypou, ypaBHEHUE
MenpaeneeBa—Kianelipona, TEpBbIM 3aKOH TEPMOJAWMHAMHUKH, 3aKOH



COXPAaHEHHUSl PHEPrUM B TEIUIOBBIX IpPOLECCaX), MPU ITOM HCIOJb30BaTh
MaTEMaTUYeCKOE  BBIPAKEHUE 3aKOHOB,  YKa3blBaTb  YCIJIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenneneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SBJICHMS, HCIIOJIb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHBI 3JIEKTPOJAMHAMHUKU (3aKOH COXPaHEHHS
IIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIIBHOCTD
IEKTPOCTATUYECKOTO TIOJI, IPHUHIMUI CYINEPHO3ULUU DIIEKTPUUECKHUX
IIOJIEH, NPU ITOM YKa3blBas YCJIOBHUS IIPUMEHUMOCTH 3akoHa Kyilona, a
TaK)K€ IMPAKTUYECKH BAXKHBIE COOTHOIIEHHMS: 3aKOHbI Oma JUIsl yyacTka
LHENA W JUIA 3aMKHYTOM JJIEKTPUYECKOW Ienu, 3akoH J[xoyma—JleHna,
npasuiia Kupxroda, 3akonsl dapanes Ui 21eKTpoIn3a);

ONHUCHIBaTh (PU3UYECKHE IPOLECChl W SBJICHMS, UCIOJb3YS BEIUYUHBL:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJNA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbI, [IaBJIEHHWE, TOTECHLIHUAJIbHAS SHEPrus, KHUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CHUJIbI, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIa TSKECTU, CUia YNPYTOCTH, CUJIa TPEHHUS, MOIIHOCTD,
SHEpPrusi B3auMOEHCTBHUS Tena ¢ 3eMil€id BOMM3M €€ TOBEPXHOCTH,
SHEprust ynpyrod naepopmanu OPYyXKHUHBI, KOJUYECTBO TEIUIOTHI,
abCOJIOTHAs TemIeparypa Tena, padoTa B TEPMOJWHAMHKE, BHYTPEHHSIS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Trasa,
OTHOCUTEJbHAs BIAXKHOCTE Bo3Ayxa, KIIJ[ wnaeanbHOro TEmIoBOro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSKEHHOCTD AIEKTPUYECKOTO MOJIA,
HaIpsDKEHHOCTh MMOJIS1 TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iapa B
BaKyyM€ M B JUAJIEKTPUKE, MMOTEHIUAN 3JIEKTPOCTATUYECKOIO TOJIs,
pPa3HOCTh  MOTEHLMAJIOB, BJEKTPOJABIKYIIAs  CHJIa, CHJA  TOKa,
HaIpSDKEHUE, MOIIHOCTh TOKA, JJIEKTpUYecKas €EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COIPOTHBIICHHE ydYacTKa LENU C IOCJIEI0BAaTEIbHBIM M
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AJIEKTPUUECKOTO MO
KOH/ICHCATOPA;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUs  (U3HYUECKUX  SIBJICHUI:
MEXaHUYECKOE JIBJKEHHME, TEIUIOBOE JBMKEHUE YAaCTUIl BEILECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABWXEeHHE, AU y3us, UCTapeHue,
KHUIIEHUE U KOHJAEHCALWs, [JIABJIEHUE U KPUCTAJUIM3aLKs, HAPABJIEHHOCTh
TEIIoNepeaum, MEKTPU3aLUs Tel, YIKBUNOTEHIUAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHUHBI OT
IpyroM €  HWCHOJIB30BAHMEM  IPSAMBIX  HU3MEPEHUH, TMPU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCUPOBATh pPE3yJbTaThl MOJyUYEHHOU
3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH B BHJE TpapUKOB € Yy4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHU, JIeJaTh BEIBOBI 110 PE3YJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHHUS (U3MYECKUX BEIMYMH, IPU STOM
BBIOMpPATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIJI0KEHHON TMIOTE3bL: IAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJIyYeHHbIE pe3yJibTaThl U JIeJaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUITOTE3HI;

coOJiro1aTh paBWiia 0€30MacHOTO TPY/ia MPU MPOBEIACHUN UCCIEAOBAHUMN
B paMKax Y4YeOHOro DSKCIEpUMEHTa, NpPAKTUKyMa U  y4yeOHO-
UCCJIEOBATENBCKOW M IPOEKTHOM JESITEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacyéTHbIE 3aJadyd C SBHO 3aJaHHOM M HEABHO 3aJaHHOMN
dbu3nyecKol MOJEbI0: Ha OCHOBAHMM aHAlU3a YCJIOBUSI OOOCHOBBIBATH
BBIOOp (u3MUECKONH MOJEeIM, OTBeYaroled TpeOoBaHUSM 3ajauH,
OpUMEHSATh  (POPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  MOCTYJaThl
bu3MYecCKuX TEOpUil TPH HCIOIB30BAHUA MATEMAaTUYECKUX METOJI0B
peuieHus 3a1ad, NPpoOBOJAUTh PACcUEThl HA OCHOBAaHUYU MMEIOIIMXCS TaHHBIX,
aHAJIM3UPOBaTh pE3yJbTaThl W KOPPEKTHUPOBATH METOJAbl PEIICHUS C
Y4ETOM NOJIYYEHHBIX PE3YyJIbTATOB;

permaTh Ka4deCTBEHHBIE 3aJauyM, TPEOyIoIue TMPUMEHEHUS 3HaHUN U3
Pa3HbBIX pa3liesoB Kypca GU3HMKH, a TAKKe MHTETPAllMU 3HAHUN U3 APYTHX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PaCCy>KJIEHUI C OOPOI HAa N3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTENBLHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTHL MPUMEPHl BKJAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAayKH, B OOBSACHEHHE MPOLECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHWBATH MOCIEACTBUS OBITOBOM M MTPOU3BOJACTBEHHOM
NESATEIbHOCTH YEeJIOBEKa, CBSI3aHHOM C (U3MYECKMMHU MIPOLECCaMH, C
MO3UIIMHI SKOJIOTHYECKON 0€30MacHOCTH, PEACTaBIECHUN O pallMOHAIBHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTUKEHUMN
HAayKM MW TEXHOJIOTMH JUisl JaJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOTO
00I1IeCTBA;



MPUMEHSTH Pa3JIMuHbIe CIOCOOBI paboThl ¢ MHGpOpMaIeld (PU3NIECKOTro
CONIEP)KaHUSI C WCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJIb30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE
TEXHOJOTHH JJIA TIOMCKA, TIepepabOTKU W TIPEIbSIBICHUA YUYeOHOH W
HAYYHO-TIOMYJISIPHON MH(OpMAIHK, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINH
uHPOpMAIIMK, TOJNYUYCHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHANMM3UPOBAaTh  TOJIydaeMyr0  HWH(OpMaIuio W OIEHWBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIONIUXCS 3HAHWW, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA HH(POPMAIIUH;

TIPOSIBIISIT OpraHU3aliOHHBIC U M03HABATEIILHBIC yMEHUS
CaMOCTOSATEILHOTO  TPHOOPETEHUS HOBBIX 3HAHMA B  MPOIECCE
BBITIOJIHEHUS TIPOEKTHBIX U y4€OHO-UCCIIEI0BATEIHCKUX PAOOT;

paboTath B TpyIE€ C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATHh PA0O0Ty TPYMIIBI, PAITHOHATEHO PACTIPEICISITh ACITEIBHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJeKBaTHO OIEHWBATHh BKJIAJ] KaXJAOTO W3
YYaCTHHKOB TPYTIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBALIMIO K Oyaymied npodecCuoHaNbHON ASSTEIBHOCTH TI0
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOdUIIS.

K xonmny oOyuenuss B 11 knacce npenMeTHbIE pe3yibTaThl Ha YTriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh  POJib (UBUKHM B  DKOHOMHUYECKOW, TEXHOJOTHUECKOM,
COIIMATILHOM M 3THUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTHHE MHUpa, POJib ACTPOHOMHH B
IPAKTUYECKOM  JIESITEIbHOCTH 4YEJOBEKa M  JAJbHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUH, 3HAUEHUE OIMHCATENIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOM (YHKIMI (PU3MUECKOW TEOpuHu —
ANEKTPOANHAMUKH, CIECHHUAIBHOM TEOPUU OTHOCUTEIBHOCTU, KBAHTOBOMU
busuku, poib Guznyeckor Teopur B (HOPMUPOBAHUM MPEICTABICHUN O
bu3nUecKoil KapTHHE MHUPA, MECTO (PU3UUYECKON KapTUHBI MHUpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPO/IE;
pa3ivyath YCJIOBHUS TPUMEHUMOCTH MoOjJeNed (QU3NUYECKUX Tea U
MPOLIECCOB  (SIBJCHMI): OJHOPOJHOE JJIEKTPUUECKOE U OJHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJIeOaHusl, MAaTeMaTUYECKUM MasITHUK,
UJeagbHbIA TMPYKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, HJICATbHBIM
KOJIeOaTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO sipa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyarh yCJaoBUs (TpaHMIlbl, OOJACTU) TPUMEHUMOCTH (DUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOLECCHl U SBJICHMUS,
UCIIOJB3YSl OCHOBHBIEC TIOJIOKEHUSI M 3aKOHBI JJIEKTPOAMHAMHUKU U
CIEUUATIBHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiia, cuina Awmmepa, cuna JlopeHna, 3akoH
ANIEKTPOMAarHUTHOM  WHAyKuuMH, npaBwio Jlennma, cBsa3p  J/IC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM WEMU CO CKOPOCTBIO
W3MEHEHHUSI  CHJIBI  TOKa,  IOCTYJaThl  CHEUUAIBHOW  TEOpUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U ABJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  IA
dboTorpdexra, mnepBbld W BTOpo TocTyiaTel bopa, mOpuUHIMM
COOTHOIIIEHMsI HeompeaenéHHocTed ['elizeHOepra, 3aKOHBI COXpPAaHEHMUS
3apsiIOBOTO U MAacCCOBOTO YMCENI M DHEPTUU B SIAEPHBIX PEAKIMIX, 3aKOH
PaAMOAKTUBHOIO pacnana);

OMUCHIBATh (PU3UUECKUE TPOIECCHl M SIBJICHUS, HUCMOJb3Yys BEIUYUHBI:
HaIpsHKEHHOCTD JJIEKTPUYECKOTO MOJISA, MOTEHIIMAN 3JIEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh IMOTEHUUAJIOB, JJICKTPOJABWXKYILNAS CHJIA, HMHIYKIUSA
MarHMTHOTO TOJIsl, MarHUTHBIM MOTOK, cujia AmIepa, UHAYKTUBHOCTb,
ANEKTPOABUXKYIIAS CUJa CAMOUHIYKIMH, SHEPrus MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIISITUBUCTCKAA WMITYJIbC, TOJIHAS DSHEPTUS,
DHEPrus TOKOS CBOOOJHOM YAaCTUIIBI, JHEPTUs U HMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PUBHYECKUX  SBJICHMI:
AIIEKTPOMArHUTHAsI MHIYKIHSI, CAMOMHIYKIIMS, PE30HAHC, HHTEphEepEeHIIUs
BOJH, Audpakius, JUCIEpCHsi, TIOJIHOE BHYTPEHHEE OTPaKCHHUE,
dotosnextpuueckuit hdext (dorodrddexr), ampda- u Oera-pacmaabi
anep, raMMa-u3lydeHue sjep, (pu3nyeckue NPUHIUIBI CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABICHUE HWHAYKIMM MArHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTpOUTH U300paKeHUE, CO3/]aBaeMOe INIOCKUM 3€pPKajioM, TOHKOU JIMH30,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATalONIUE ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJI1 aHajlM3a MW OOBACHEHUS (U3NUECKUX TMPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH KCCIICIOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEJIMYUH C
WCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUN, TPH OTOM KOHCTPYUPOBATH
YCTAHOBKY, (DUKCUpPOBATh PE3yjbTaThl IMOJIYUYCHHOM 3aBUCHUMOCTH



bu3nuecKkux BETUYMH B BHUAEC TIPa@UKOB C Y4E€TOM aOCOJIIOTHBIX
MOTPENTHOCTe  W3MEPEHWi, JAeNaThb BBIBOABI IO  pe3yjbTaTam
WCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHHUS (U3MYECKUX BEIMYMH, IMPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OIICHUBATh aOCOIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYCHHBIC PEe3yJIbTaThl U JIeJaTh BBIBOJA O CTaTyce NPEIJI0KEHHON
TUTIOTE3bI;

OTHCHIBATH METO/IBI MIOJTYUYCHUS HAYIHBIX aCTPOHOMUYECKHUX 3HAHUMH;
coOJiro1aTh TpaBuUiia 0€30MacHOTO TPY/ia MPU MPOBEIACHUN UCCIEAOBAHUMN
B paMKax Yy4yeOHOro DJKCIEpUMEHTa, TNpaKTUKyMa U  y4eOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOW JIESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIE 3aJladyd C SBHO 3a/JlaHHOM W HESIBHO 3a/JlaHHOMU
dbu3nUecKoil MOJIeNbI0: Ha OCHOBAHMM aHAJIM3a YCIOBUSA BBIOUWPATh
dbusznueckue MoJieNu, OTBeYarolue TpeOOBaHUAM 3aJaud, NPUMEHSTh
(bOpMyJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3HUECKUX TEOPHI
IpU  HWCIIONB30BAHUM MATEMAaTHYCCKUX METOJOB peIIeHUs 3ajad,
MPOBOJUTH Pacu€Thl HA OCHOBAHUM UMEIOIIMXCS JTAHHBIX, aHAJTU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METObI PEIICHUSI C YUETOM MOITYUYEHHBIX
pE3yIbTaTOB;

pemaTh KadeCTBEHHBIC 3a1avd, TPEOYIHUe TNPUMEHEHUS 3HaHUN U3
Pa3HBIX pa3leioB Kypca GU3HMKH, a TAK)KEe MHTETPAllMH 3HAHUHA U3 APYTHX
MPEAMETOB €CTECTBCHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
IEMOYKY PACCy>KJICHUN ¢ OMOPOI HAa M3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCITOJIB30BaTh TEOPETUYCCKUE 3HAHUSA IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX TTPOIIECCOB;

NPUBOAUTHh TPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAM3UPOBATh U OIICHUBATH TOCIEACTBUS OBITOBOM M ITPOU3BOJICTBCHHOM
NESATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (U3MUYECKUMHU TIPOIecCaMu, C
MO3UIINN YKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUH O PAIIHOHATEHOM
MIPUPOIOTIOIL30BAHUH, a TAK)KE€ Pa3yMHOM HCITOJIb30BAHUU JTOCTHKEHUHN



HAyKd M TEXHOJOIMM Uil JanbHEWIIEro pa3BUTHUSI YEJIOBEYECKOTO
00I11eCTBA;

IPUMEHATh pa3jMyHble COcOObl paboThl ¢ MHPOpMAIMEN (U3NYECKOTO
COJEpKAaHUSI C HCIIOJNIB30BAHMEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJOTHM, TMPU 3TOM HCIOJB30BaTh COBpEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJIOTUH JUIsl TOMCKA, NEepepadOTKM M MPEabSBICHUS Y4eOHOU U
HAY4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHpOpMallMY, IOJyYEHHOM U3 pas3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIy4YaeMyl0  HMHPOpMAIMI0 U  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUW, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHMU3al[IOHHBIE U NO03HABaTEJIbHbIE YMEHHUSI
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B Ipoliecce
BBINIOJIHEHUS POEKTHBIX U y4eOHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTath B TpYIIE C HMCHOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IrPYyMIbl, PALIMOHAIBLHO PACIPEACNIATh IEATEIbHOCTb
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHWBATh BKIJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAyed npohecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Kontpoabublie | IlpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypchbl
Pa3zaen 1. HAYUHBIV METO/I] ITIO3HAHUS ITPUPO/IbI
1.1 Hayunblif MeTo1 TO3HAHUSI IPUPOIBI 6
Wroro mo paznemy 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpAOTO Tea 5
2.4 3aKOHbBI COXPAaHEHUS B MEXaHUKE 10
Hroro no pazaemy 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOpHH 15
3.2 TepmoauHamuka. TennoBbie MAITUHBI 20
33 ArperaTHble cocTosiHUS BemiecTBa. DazoBbie 14 1
TIePEXO0JIBI
Hroro no pazneny 49
Pazgen 4. JIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOE T10JIE 24
4.2 [TocTosHHBIH AMeKTpUYECKUIl TOK 24




4.3 Toku B pa3IMYHBIX cpeaax 6
Hroro no pazneny 54
Paznen 5. DUSUUYECKUM IPAKTUKYM
5.1 Du3nvecKuil MpakKTUKYM 16 16
Wroro mo paznemy 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB M TeM uudposbie
Ne i/ P Konrpoabubie | IIpakruyeckue (wcpp )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarnutHoe 1ose 14
12 DneKTpOMarHuTHasE UHAYKIUSA 13 1
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
2.1 Mexannueckue KojaeOaHus 10
2.2 DNeKTpOMarHuTHbIE KojeOaHus 15
93 MexaHHUEeCKHUE U JIEKTPOMAarHUTHBIC 10 1
BOJIHBI
24 OnTuka 25 1
Wroro mo paznemy 60

Pasnen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosbl CTO 5 1
Hroro no pazaery 5
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 KopnyckynspHO-BOIHOBOH Tyanu3m 15

4.2 ®duszuka aToma 5

43 ®du3nKa aTOMHOTO SIJIpa ¥ 3JIEMEHTapHBIX 5

YaCTHII




Hroro no pazneny

25

Pasznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DIeMEHTHI ACTPOHOMHH M aCTPODU3UKH 12
Hroro no pazneny 12
Paznen 6. DUSUUYECKUM IPAKTUKYM
6.1 Ou3nvecKuil MPakKTUKYM 16 16
Uroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucremarusanus 1 o0001IeHNE
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' NEeSATEIILHOCTH, TPUOOPETEHHOTO TIPH
uzydennu kypca ¢pusuku 10 — 11 kiaccos
Uroro no pazneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 10 kimace/ KacesinoB B.A., O6111€eCTBO ¢ OrpaHUYEHHON
oTBETCTBEHHOCTHIO «/IPODAY; AxuinonepHoe obuiectBo «M3narenscTBo
«IIpocsemenne»

» dmsuka, 11 kimace/ KacesiaoB B.A., OGmiecTBO ¢ OrpaHUYeHHOM
0oTBeTCTBEHHOCTHIO «IPODA»; AktinonepHoe oo1iecTBo «l3marenbcTBo

((HpOCBeHIeHI/IG»

METOANYECKHUE MATEPUAJIbBI IJIS1 YYUTEJA

®usuka. Yrinyonennsiii ypoBenb. 10—11 kiaccsl : paboyas mporpamma K
muaun YMK B. A. KacesiHoBa: yueOHO-MeTommueckoe nocobue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : JIpoda

2 ®uzuka. 10 k1. YroyoneHHbid ypoBeHb : yueOnuk / B.A. KacbsiHoB. — 5-¢
u3., crepeotul. — M. : JIpoda

3 ®wusuka. 11 k. YrayoneHHbld ypoBeHs : yueOHuk / B.A. KacksHoB. — 5-¢

u3., crepeotur. — M. :JIpoda

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1 http://nsportal.ru - connanbHas ceTb pabOOTHUKOB 0Opa30BaHUSL.

2 http://markx.narod.ru/pic/ - pusuka B mkosie.

3 http://festival.1september.ru/articles/ - ¢pecTrBanb negaroruuecKux uiacH


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKpBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiiT misa yaurenei GU3MKU ¥ UX YUCHUKOB.
5 http://www.physics.ru/ - matepuasl 1o pusmke.

6 www . ege .edu.ru - uapopmaroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - egunas xomnekius LIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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