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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0OpazoBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpammbl BocniuTanusa u Konuenuun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AUAX
Poccuiickoit ~ deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POrpamMMBl.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEOBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma 1o ¢Qusuke AAa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI [UJIsl TMPOJOJDKEHUS OoOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUUYECKUM U WHKEHEPHBIM CHEIUATLHOCTSIM.

B nporpamme 1o (Qu3MKe ONPENENsIOTCS IUIaHUPYEMbIE pPE3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaraM OOYYarOIIMXCS, OCBOMBIIMX
mporpamMmy 10 (QU3MKE HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHus Ha
yI1yONEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma no gpu3MKe BKIIOYALT:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIE TIPEAMETHBIC PE3YJIbTATHI IO T0/I1aM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHus.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaroniemM Mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpENeIwIo XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4YEHUsI HOBBIX MaTepuajoB C 3aJlaHHbIMU CBoOWcCTBaMHU. M3ydyeHue
GU3MKK BHOCHUT OCHOBHOW BKJIaJ B (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOU



KapTUHBI MHUpa 00ydaromerocsi, B GOpMUPOBAHNE YMEHUN TPUMEHSTh HAyYHBIN
METO/1 IO3HAHMSI IPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHus MOJI0KEH
PSAI UAeH, KOTOpble MOKHO pacCMaTPHUBATh KaK MPUHIIMITBI €r0 MOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pas3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (U3HKU
o0bequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJe.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT MCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKONH HAayKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU TTpoOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuzuku yrimyOoa€HHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPWIOKEHUN W3YYEHHBIX TEOpUid W 3aKoHOB. [Ipm 3TOM paccMaTpuBarOTCs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUsl, TMOCBSIMIEHHBIX DJKOJOTHYECKHMM TMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHSI
po6JieM palOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHUECKOM 0€30acHOCTH.

OcBoeHMe cojiepKaHUs MTPOTPAMMBI 1O (PU3UKE JOJHKHO OBITH MMOCTPOCHO Ha
MPUHIINATIAX CUCTEMHO-/EATeIbHOCTHOTO moaxonaa. s Gusmku peanuzanus dTHX
MPUHITUTIOB 0a3UpyeTCsl Ha HUCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayOnaéHHOTrO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITENIBHOIO YYEHHUYECKOTO SKCIIEPUMEHTA,
BKJIFOYAIOIIETO (PpPOHTATIBHBIE YUYCHMYECKHE ONBITHl TMPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHble paboThl U padOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanu3anuyd  (U3MUECKOro TpakTUKyma. B mepBoMm ciyuae
MPaKTUKYM mpoBoAuTcs 160 B kKoHie 10 u 11 kmaccos, b0 mocie mepBoro u
BTOPOr0 TOJIYTOAUMM B KaXJAOM M3 3THX KjaccoB. Btopoil cmocod — 3T0
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JIa0OpaTOpHBIX pPadboT, KOTOpbIC
MPOBOAATCS B Mpoliecce u3yudeHus paszzaena (temsl). Ilpu sTom mox paboramu
MPAKTUKyMa TIOHUMAETCSl CaMOCTOSTEIHbHOE HUCCIIENOBAHUE, KOTOPOE TPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOTO, 0000IIEHHOTO BUIa O€3 TOMIAarOBO MHCTPYKIIHH.

B nmnporpamme 1o ¢usnMke cHCTeMa YYCHHUYECKOTO OKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTUKyMa MPENICTaBlIeHA €IWHBIM TepedHeM. Brioop
TEMaTUKHU JJIS 3TUX BHUJIOB YYCHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHMUST W OCHaleHusi kabuHeta Qusuku. [Ipum sTomM obecneumBaeTcs



OBJIAJICHNE OOYYaIOMUMHCS YMEHHSMHU TMPOBOJIUTH TMPSAMBIE U KOCBEHHBIC
U3MEpPEHHUsI, UCCIEAOBAHUS 3aBHUCUMOCTEH (PU3NYECKUX BEIUYMH M IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbioe BHUMaHUE yIENsSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM AJjig pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHON U HESIBHO 3a/IaHHOM (PU3UUYECKOW MOJIENbIO, MO3BOJISIONINE TPUMEHSTh
W3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjeiia Kypca, Tak U
WHTETpUPYs MPUMCHECHHUE 3HAHWHN U3 Pa3HBIX pa3nelioB. J[s kadecTBEHHBIX 3a/1a4
MPUOPUTETOM SIBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHWE/NPEICKa3aHWe MPOTECKAHUS
¢uznyecKuX SBJICHUN U MPOILIECCOB B OKPY’KAIOILIEH XKU3HU, TpeOyromue BpIOopa
(bU3UYEeCKOM MOJIEIH 71l CUTYaIlH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CIeYeHHI0 Y4eOHOTo mpolecca Kype (U3MKH YrayOiIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabunera. B kaOuHere GU3MKHA JOHKHO OBITH HEO0OXOJMMOE
nabopaTopHoe O0O0OpyJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPaMME I10
bu3NKe YYEHUYECKUX OIBITOB, JIAOOPATOPHBIX PabOT U pabOT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyA0BaHHE.

JleMoHCTpanoHHoe oOopynoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MIEPEUNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd s
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe o0O0OpyJ0OBaHUE [Ji1 YUYEHUYECKUX MPAKTHUYECKUX paldoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCITIOJIb30BAaHUHU aHAJIOTOBBIX U ITU(GPOBBIX TPUOOPOB.

OCHOBHBIMHU TIEJIIMH U3y4YeHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISTFOTCS:

dbopMHpoBaHWEe WHTEpPEca M CTPEMJICHUS OOy4YalOIIMXCI K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAyYHOM METOJIe TMO3HaHUs W (HOPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYCHUS OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DM3HKH;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (HDU3NUYECKUX
3HAHWHM M HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHHUE TIPEACTABICHHA O POJIM (PU3UKU IS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE peACTaBICHUIM 0 BO3MOKHBIX chepax Oymymei
poeCCHOHANILHON  JESATENBHOCTH, CBSI3aHHBIX C (U3HUKOM, TMOJITOTOBKA K
JTanbHENIeMy 00y4eHUI0 B 9TOM HaIPABJICHHH.



JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIOMNUX 3a7ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEHETO O0IIero o0pa3oBaHuUs:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYl0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bu3nueckux SIBJICHUN B MPUPOJE W JUIsl MPUHSITHS NPAKTUYECKUX DEIICHUN B
MMOBCEHEBHOM JKU3HM;

OCBOCHHME CIIOCOOOB PpEIICHHsS PAa3IMYHBIX 337a4 C SBHO 3aJaHHOU
buznyeckoil Moneblo, 3a/1ad, MOJPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCJIE 3aaady
WHKXEHEPHOIO XapaKTepa;

MOHMMaHuEe (U3HYECKUX OCHOB U TIPUHIIMIIOB JEUCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMH CaMOCTOSITEILHOTO TUTAHUPOBAHUS M TIPOBENICHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaInH,
OIIPEIENICHUS TOCTOBEPHOCTH MOIYYEHHOTO PE3YJIbTaTa;

CO3[JaHUE YCJIOBUM JIsI pa3BUTHS YMEHHUN NPOEKTHO-UCCIEN0BATEIbCKOI,
TBOPUYECKOU JIEATEIBHOCTH;

pa3BuTHE UHTEpeca K chepaM npodeccuoHaTBLHOM AeSTENHHOCTH, CBI3aHHOU
C (PUBHKOM.

B cootBerctBun ¢ TtpedoBanusiMu OI'OC COO yrnyOn€éHHBIA ypOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pus3uka» Ha YpOBHE CpPEAHEro OOIEro
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOUIUMUCH, IUIAHUPYIOIIMMH TPOJOHKEHHE
0o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOn€HHBIH YpPOBEHB) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBojuTcs 340 vacoB: B 10 kimacce — 170 yacoB (5 4yacoB B HENEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
mpoBeneHusT J1abOpaTOpHBIX pPabdOT M OMBITOB € YYETOM MHIUBHUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

Peanuzauus mnpakTUYecKMX M Ja0OpPaTOpPHBIX pabOT BO3MOXKHO C
UCIoNIb30BaHueM o0opyaoBaHus LleHTpa 0Opa3oBaHUsl €CTECTBEHHO-HAYYHOU U
TEeXHOJIOTHYecKor HampaiieHHocTell «Touka poctay:1) Hudposas nadboparopus
no ¢usuke (yueHudeckas) (KOMIUIGKT 1): maTuymka [JABWKCHUS, JaTYUKa
aOCOJIOTHOTO  JaBJICHHS,  OCIWUIOTpaduueckoro  JaT4MKa,  JlaTYuKa
TeMIepaTypbl, JaT4dKa HamnpspKeHus, gaTtduka Toka. 2. Komrmekra mo
Mexanuke.3 Komriuiekta mo asnexktpoanHamuke. 4. Komriekra mo ONTUKE H
MosiekyssipHoit  ¢usuke.5.  HoytOyk.  Akceccyaper:  kabemp — USB
COEIMHUTEBHBIN, 3apsgHoe ycTpoiicTBo ¢ kabernem miniUSB, USB Anmantep
Bluetooth.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBHIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3HUYECKUX  BEIWYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealdbHAasl KUIAKOCTb, HWACANBHBIN Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHUs.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpa, B PAKTUYECKON IEATEIIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast mu oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAas CKOPOCTH) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.

KpuBonuHeitHoe  aBmkeHue. [IBUkKEHHE  MaTepUAIBHOM  TOYKH  TIO
OKPY>KHOCTH. YTJOBas MU JUMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.
LlenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTelIbHOE (TAaHT€HIMAIbHOE) U TOJIHOE
YCKOpPEHHUE MaTepUaIbHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JIBWKEHUE CHapsAOB, LENHbIE, IIeCTepEéHYATble W PEMEHHBIE IEepefayy,
CKOpPOCTHBIE JIN(PTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0bl uccneoBaHusl IBUKEHUI.

Nnmroctpanys npenesbHOro Nepexo1a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HampaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMKEHHUS OJHOTO M TOTO XK€
TE€Ja B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpEeHHsI MPpU NPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKEHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBWXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPONOPLUOHAIBHON 3aBUCUMOCTH MEXKIY JaTbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHS Tella MO OKPYXKHOCTH C IOCTOSHHOW II0 MOZIYJIIO
CKOPOCTBIO.

HccnenoBaHue 3aBUCUMOCTH Tepuofa oOpallleHuss KOHMYECKOTO MasTHUKA
OT €ro IapaMeTpoB.

Tema 2. lunamuxa.

[lepBbiii 3akoH HprotoHa. MHepumaneHble cuctemsbl oTcyéTa. [IpmHnmn
otHocutenbHOCTH ["anmumies. HeunepimanabHble cUCTEMBI OTCUETa (OMpEACIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpuHimn cynepno3unnu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepraibHON TOYKU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW M
VHEPTHOU MAaCCBI.



Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO TMaJi€HUSI OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETHI M OT reorpaduueckoil IMUPOTHL. JIBUXKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylIerocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuila TpEHHSI CKOJBXKEHUS M Cujla TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Teja B
KUIKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumena.

TexHUYecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IMOAIINUITHHUKHY,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIIMTO OTHOCUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTENIBHO HEMHEPLUAIbHOW CHCTEMBI OTCUETA.

CpaBHEHHE  pABHOJICHCTBYIOIIEH  NPWIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLMAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOZHUKAIOLUX B pE3yJIbTaTe B3AUMOCHCTBHS TEII.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABbEME U MaICHHH.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JBUKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €r0 MaCCHI.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B INPYKHHE U
PE3UHOBOM 00pa3sIie, OT ux AedopMaIiuH.

W3yyeHue NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4epe3
NErkuii OJIOK.

N3mepenue koddduiiieHTa TPEHUsI MO BEJIWYMHE YIJIOBOrO KO3 duImeHTta
3aBucHMOCTH Frp(N).

HccnenoBanuie nBHKeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yuyenue ABMKEHUS TPy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHoe M BpallaTeNbHOE IBUKEHHE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpamieHus. llnedo cuibl
CrnoxxeHue CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.



VYcnoBust paBHOBECHS TBEPAOTO TeEA.

YcroliunBoe, HeycToUMBOE, O€3pa3InYHOE paBHOBECHE.

TexHU4ecKue YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHILITEHH,
CTPOMTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

MMnynbc MaTepuaabHON TOYKH, CUCTEMBI MaTepUalIbHbIX TOUEK. LeHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiyibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tella.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT umnysbca MaTepUaIbHOW TOYKH. lIpencraBieHne O COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX.

PabGorta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MontHOCTh CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 U3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHUIMaIbHBIE W HENMOTEHUWAJIBbHbIE CHIBL. lloTeHUnampHas »HEprus.
[ToTenmmanbHas sHEeprus ynpyro nedopMupoBaHHOW NpyxuHbl. [loTeHmanpHas
DHEPrus Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imose. [loreHnumansHas sHeprus
TeJa B IPAaBUTALMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE mapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHUHUAIbHBIX CHJI C MW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnmu s MICATBHOM >KUIAKOCTH KAaK CJIEICTBHE 3aKOHA
COXPaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MTPOLIECCHI: JBHKEHUE PAKET,
BOAOMET, KONEpP, MPYXKUHHBIA MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BUXEHUE.

HN3mepeHune MOITHOCTH CHUJTBI.

W3meHeHne sHeprun Teja MPU COBEPIICHUN PadOTHI.



B3anmHble mNpeBpalieHUs KMHETHYECKOM M IMOTEHIMAJIBHOW JHEPrud NpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPTUU MpU CBOOOTHOM MaJICHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

N3mepeHne nMmmyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENU DJIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aHUMOJIEHCTBHH.

N3mepeHre KHHETUYECKON YHEPTUU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHHS MOTCHIIMAIBLHON SHEPTUM MPYKUHBI C padOTON CUIIBI
TPEHUSI.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBWKCHHH Tella MO0 HAKIOHHOM
IJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MeEoPUU.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJsipHO-KuHeTn4Yeckor Tteopuu (MKT), ux
onbiTHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe nBIKeHHE. XapakTep
JBW)KCHUSI W B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. MoJeln CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3ITHUX
Mojeneil. Macca u pasMmepbl Mosekyd (atomoB). KonuyecTBO BeriecTBa.
[ToctrostnHass ABoranpo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uaMmepenus. I[llkama
temneparyp Llenscust.

Mopnenb uaealbHOrO Ta3a B MOJEKYJISIPHO-KMHETHUECKOW TEOpUU: YaCTHILIbI
ra3a ABMXKYTCS XaOTHUYECKH U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon danpToHa. M3omporeccsl B
UJCTbHOM Ta3e C TIOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEpruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHuUeCKHE YCTPOWCTBA M TEXHOJOTHUYECKHUE TIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUXKEHUs YacTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Judbdy3ust sxkuIKoCcTen.

Mogens onbita llTepHa.



[IpuTsKkeHrE MOJIEKY!I.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGnrogenue u vicciieqoBaHUE U30IPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npakmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiueid U X0JIOAHOM BOJOM.

N3yyeHue H30TEPMUYECKOTrO Mpolecca (PEeKOMEHJOBAaHO HCIOJIb30BaHUE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO mpoliecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMHUYECKON cUCTEMBI. BHelllHne 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMonpoM3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa v BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
YcioBusi TPUMEHUMOCTH 3TOW MOJIENIV: HHU3Kas KOHIIEHTPAILMSI YaCTHIl, BHICOKHE
TeMIeparypsl. BolpaxkeHue i1 BHYTPEHHEN SHEPTUHA OJJHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckre u HECTATHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Beruncienne paboTel 0 rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kKak  crnoco0 — M3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJIMHAMHYECKOW  CcUCTeMbl 0e3  coBepiieHuss pabotel. KoHBekius,
TEIUIONPOBOIHOCTD, U3JTyUYCHHE.

KosmuecTtBo TtemnoTel. TemmoéMKOCTh Tena. YAenbHas W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHHME Maiepa. YaenpHas TEIUIOTa CrOpPaHMs
toruBa. Pacuér kommuecTtBa TeEmIOTHI mnpu Temonepenade. I[lonarue o0
aamabaTHOM IIpoIriecce.

[lepBblii 3aKOH TepMOAMHAMUKW. BHyTpeHHss »sHeprus. KomanuecTBo
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEPMOIMHAMHUKU [UJII PABHOBECHBIX IIPOILIECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eJMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEpPe/IaTh TEIUIOTY OT 00JIee XOJIOHOTO Tea K Ooyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MPOIIECCOB.

[TpuHumme! neicTBus TertoBbix MamuH. KIT/T.



Maxkcumansnoe 3nauenue KIIJI. Lukin Kapho.

DKOJOTUYECKUE aCIEKThl MCIIOIb30BaHUs TEIUIOBBIX ABUrareniei. TemmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, AU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTHUIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BAaHUEM TEILJIOBOTO HACOCAa, YTHIIM3AIUs OMOOPTraHMYECKOTO TOTLIMBA JIJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

M3MeHeHne TemnepaTypsl IpH aquadaTHyecKoOM pacIupEHUH.

Bo3gymiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanue aquadaTHOTO Mpoliecca.

KoMmnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHOoN TEII0EMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEeMIEPATypPhl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. VcnapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacehllieHHble M HEHachIllEHHblE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATYpPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3anusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxartue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuMpenre. AHFapMOHM3M TEIUIOBBIX KOJIEOaHUI YaCTHUI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEX0OIaX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHocTHOE HaTsxeHHE. Kond(uIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.



TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanumisipasie siBiaeHUS.

Mopenu HEeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINTIMYECKOTO BEIECTBRA.

Bunasr nepopmarmii.

Hab6monenue manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENI0ThI IJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACHIILIEHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
MPUJIOKEHHOUN K HEMY CHUJIBI.

Pa3znen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJEKTpUYecKuil 3apsa. JlBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, [HUAJIEKTPUKH U  MHOJYIPOBOJAHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DnekTtpuueckoe nose. Ero neiictBue Ha 3JIEKTPUYECKUAE 3apsibl.

HanpsoxkéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apan.  Jlunum
HaMPsHLKEHHOCTH DJIEKTPUYECKOTo 1mojist. OTHOPOIHOE AIEKTPUUECKOE MOoJIe.

[ToTeHUIHATBHOCTh 3JIEKTPOCTATHYECKOTO TOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHiuanpHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM MOJIe.
[ToTeHnMan 31eKTpocTaTUYECKOro noJisd. CBsA3b HANPSHKEHHOCTH TMOJIS U Pa3HOCTH
MOTEHIIUAJIOB I  DJIEKTPOCTATUYECKOTO ToJisi (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMIT CYyNIEPIIO3UIIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsHDKEHHOTO 1o 00béMy miapa. [lome paBHOMEpPHO 3apsiKEHHOU



OECKOHEYHOM IUIOCKOCTU. KapTuHbBl JMHUI HANpsKEHHOCTH OSTHUX MOJEH H
SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBrkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJICHCATOpa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINHU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHMS ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpu4ecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYciloBusl CymecTBOBaHUSI MOCTOSHHOTO JJIEKTPUYECKOrO ToKa. MICTOUYHMKH
toka. Hanpsoxenue U u D]1C.

3akod OMa U1 ydacTKa LEMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI W IUIOIIAJAM MONEPEYHOTO CEUCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.



[TocnenoBaTenpbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIE¢HHBIX ekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBbIAENsEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHUHAIOB MEXKY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHWJIbI TOKA B IICTH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre CMEMAHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejiena u3MepeHus amnepMerpa (BoIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKY IMOJIOCAMH MCTOYHHMKA TOKA
OT CHWJIbI TOKA B IICIH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HON MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temnepatrypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B 3JEKTPOJUTAX. DIEKTPOJIUTUYECKAS JTUCCOIUAIKA.
Onextponus. 3akonbl dapanes 11 AIEKTPOIIU3a.

DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBHOTO pa3psiaa. Monnus. [1nazma.

TexHuueckue yCTpOICTBA M MPAKTHUECKOE IMPUMEHEHHE: Ta30pa3psiIHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HaoGmroienne amexTpoiusza.

M3mepenue 3apsiia OAHOBAIIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKH THOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKA NPENJIOKEHHBIX THUMOTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

WU3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 knmacce
OCYUIIECTBIISIETCS C YUETOM COJIEP>KATEIIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOTpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
nOo3HaHuA: SBICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKas BEIUUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusi.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKUuS,
napabosa, rurepbona, ux rpaduku U CBOMCcTBA. TpUroHoMeTpudeckrue (PyHKITUH:



CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
BekTophl 1 X MPOEKIUU Ha OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusa: mexanudeckoe IBWKEHHUE B KUBOUM npupoje, nuddysus, ocMmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl,
yTHIM3alus OHOOPraHMYECKOTro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOM» W
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAITMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IOJIYyYEHHWE HaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPIBIX TN, KUIAKOCTEH U ra30B, )KUJAKUE KPUCTAIUIbI, FICKTPUUECKUE
CBOMCTBAa METAIJIOB, PJIEKTPOJIUTHYECKAS TUCCOLMALINS, TaTbBAHUKA, JICKTPOHHAS
MHUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKe JIBUKEHUN C WCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro U IKHUIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIHUHU
(KpOHIIITEHH, peméTyaTble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHE), JABUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJOJAWIBHUK, KOHJAUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
razopaspsiiHbI€ JIAMIIb, TOTYIPOBOJHUKOBBIE IPUOOPHI, rajbBaHUKA.

11 KVIACC

Pa3znen 4. DiekTpoauHamMuka.

Tema 4. Mazhummnoe noJe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (MPSIMOTO MPOBOJAHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOYJIb. J[BUKEHUE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Beuiectse. PeppoOMarHeTUKH, Napa- U TUAMarHeTHKH.

TexHndeckue yCTPOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: NPUMEHEHUE

ITOCTOSTHHBIX MarHuToOB, AIIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptuHa 7uHMA  WMHAYKOMM ~ MarHATHOTO  TOJISL  IOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOIO NMPSIMOr0 IPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.



Cunia Ammnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HaOmronenue nBuKeHUs myyka 3JICKTPOHOB B MAarHUTHOM ITOJI€.

[TpunHIUn JIEHCTBUS AIEKTPOU3MEPUTEITHLHOTO npudopa
MarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, PAKMUKYM.

MccnenoBanne MarHMTHOT'O MOJIS IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanne AeCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbl AMIIEpa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEeKTOpa MAarHUTHOM
uHaykiuu. OJIC wuHAyKUMu. 3aKOH 3JEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC MHAYKIMM B TMPOBOJHUKE, IBUKYIIEMCS B OJHOPOJHOM MArHUTHOM
oJie.

[IpaBuio Jlenua.

NuayktuBHOCTh. KaTyilika WHIYKTUBHOCTH B I1I€NU IOCTOSIHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprus MarHUTHOTO TOJIST KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHH4eCKre YCTPOWCTBA M TEXHOJOTMYECKUE MPOLECChl: HUHIYKIIMOHHAS
Me€4b, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MATHUTHOM MOJIE
3emin.

Jemoncmpayuu.

HaOGmronenne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC HHIYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.

[IpaBuno Jlenua.

[TameHre MarauTa B aTFOMUHHAEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Hccnenosanne 3apucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

Onpenenenne UHAYKIIUA BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue siBIEHUS CAMOMHIYKIIHAM.

COopka MOJIeTTH AJIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KoseGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBoOO HEBIE KOJICOAHUS.



["apmonnueckue konebanus. Kunematnueckoe M IWHAMHUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAaHUE (3aKOH COXPaHEHUsS] MEXaHUYeCKoi 3Hepruu). BeiBoa
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX HHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUS.

Ammutyna u ¢asza konebaHui. CBs3b aMIUIMTYIbl KOJEOAHHN HCXOIHOM
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m 4actora kojeOanuid. [lepwon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTEeMaTUYeCKOro MasTHHKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasiTHUKA.

[TonsiTHE 0 3aTyxaromux KojeOaHusx. BeiHyX)aeHHbIe KoneOanus. Pe3onaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckre yCcTpoMcTBa U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0e0aTeTbHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEpUOJIa MAJIbIX KOJieOaHU# rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KoiaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHMI OT COMPOTHUBIICHHUS.

UccnenoBanne koseOaHUWK TIpy3a Ha MACCHUBHOM MpPYXUHE C UEJIbIO
dbopmMupoBaHUsI PEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NIPHU KOJICOAHUSAX TPy3a Ha MPYKHUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepenne mnepuoga CBOOOTHBIX KOJICOAHWH HUTSAHOTO W TPYKUHHOTO
MasiITHUKOB.

N3y4yenune 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHU Ha YIIPYTOM IOJIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOMUX KOJIEOaHUIA.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CUJTBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B UJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANPSHKCHUS MPU PA3TUIHON (dopme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.



CHHyCOMIAJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Uneansubiii  Tpancopmatop. IlpousBonctBo, mnepegaya U MOTpeOIeHUE
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU TMpU NPOU3BOACTBE IIIEKTpod3Hepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHHUYEeCKUEe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONepeaay.

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OctuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHU.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPATOPA.

BbIHyX1€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmaTopa.

Monenb TMHUY 3JIEKTpONepeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenne Tpanchopmaropa.

HccnenoBanre nepeMEHHOrO TOKa 4Yepe3 MOCHEAOBATENbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmroienue 31eKTpOMarHUTHOTO pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6OJIHDbI.

MexaHudeckue BOJHBI, YCIOBHMS UX pacnpocTpaHeHus. llomepeunsle u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPACHpPOCTPAHEHHMS W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHLUs U
U pakiys.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPY>KAIOILIEH CPEbl.

DNEeKTPOMArHUTHbIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBA3H U TeNEBUAEHUS. Paguookanus.



DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEN CPEIbI.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieusn,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJULIUHE.

Jemoncmpayuu.

OOpazoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaAHUH.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune naTepdepennnn u qudpakiini MEXaHHIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHU.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3anus, Tudpakiuus, UHTepdepeHIus.

Oo6Hapy:xeHue nHGPaKpacHOro U yIbTPaPrOIETOBOTO U3TyUCHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOMU cpene. JIlyu cera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
riockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npejaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [IocTOSHCTBO 4acTOThI
CBETAa M COOTHOILIECHUE [UIMH BOJH IPU NEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€Ioro CBeTa.
IBer.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTPAKECHMUS.

ColOuparomue U pacceuBaromiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHME M ONTHUYEeCKass CUJia TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOTO
paccTosiHUSI TOHKOM chepruyecKol JMH3BI OT €€ T€OMETPUM U OTHOCUTEIIBHOTO
MTOKA3aTeIIs MPETOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YTIIOM K €€ TJIABHOMU
ontuueckorr ocu. IlocTpoeHne wu300paXKeHU TOYKM W OTpE3Ka MPSIMOM B
COOMPAIOIIUX W PACCEUBAIONINX JMH3aX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas cnocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.



[Ipenensl NPUMEHUMOCTH FEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl KilacCM4ecKHUxX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
IJIABHBIX ~MAaKCUMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JyIa,
MEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkiInOHHAs peréTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabiroieHue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanre xoAa CBETOBBIX IIYYKOB YEPE3 IUIOCKOMApaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinu cBera.

HabGnrogenue BETOB TOHKUX IJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yyenue nuppakinOHHON pEeETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepeHue nokazaress npesioMJICHUs CTEKIIa.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tomy4yenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMYECKUX CUCTEM.

HaOmronenue nudpakuuu, nuaTepdepeHInN U MOJIIpU3alliy CBETa.

N3yuyeHue nosspusaiuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINM JIA3epHOT0 U3ITyUYEeHHS Ha IBYX IIEJISX.

HabGmronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune IrHbBI CBETOBOM BOJIHBI.



[Tomy4yenune criekTpa U3IMy4eHHUsS] CBETOIMOMA TMPU MOMOIIN AUPPAKITMOHHOM
PEIIETKMU.

Paznesn 6. OcHOBBI CIeUAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuipl  MPUMEHMMOCTH  Kjiaccuyecko — MexaHuku.  [loctynaTsl
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIICHUE JJTUHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUed U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTUS
MOKOS.

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

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHBIE PaOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBasi ¢pusnka.

Tema 1. KopnycKkynaphno-601n060ii Oyaiusm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cmemienus: Buna. I'mnore3a [1nanka o kBaHTax.

DOTOHBI. DHEPTUS K UMITYJIBC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YAaCTHOCTHM, /aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAONIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BousiHOBBIE cBOMCcTBA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIM3aIluu JABWXKYyIeWcs dactuiibl.  KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eiizenbepra.

TexHuuecknue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTod(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceroauo.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.



N3mepenne nocrostHHOM [Imanka Ha ocHOBE uccnenoBanus Gorodddexra.
HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.
Tema 2. Quzuka amoma.

OnpITEl O KCCIEOOBAHHUIO CTPOEHUS aTroMma. IlnaHerapHas Mozenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norionieHue GoTOHOB MpU MEPEXoe aTroMa
C OJIHOTO YPOBHS SHEPTUU HA JPYTOil.

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIINX YACTHII.

OnpeneneHue JIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabOmronenue muaEIaTOroO CriekTpa.

HccnenoBanue cnekTpa pa3speKEHHOI0 aTOMapHOTO BOAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACHMUY,

Hyxnonnass mogens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaj. ['amMa-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacrnana. PaguoakTUBHBIE HM30TONBI B TMPHUPOJIE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4eHHs. BiusHUE pailMOaKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EctrecTBeHHbI QoH uznydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledexTt maccer sapa.

SAnepnsie peakunu. Jlenenue u cuates saep. AnepHsie peaktopsl. [Ipodiaemsr
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AIEPHOU IHEPIETUKHU.

Metoasl perucTpalii U UCCIIEI0BaHUs 3JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CrangaptHoi Mmonenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CraHgaptHo Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHn4eckne yCTpouCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HAHCHAs: TOMOTrpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).



HccnenoBanne pagnoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOQU3UKH.

Otansl pa3BUTHS acTpoHOMUU. [IpUKkinagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuHu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU I OOBIACHEHHS TPUPOIbI
KOCMUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOMbI, PAJUOTEIECKOIbI, BHEATMOC(EpPHAsi aCTPOHOMMUSL.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CcrneKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJIENOBATEIbHOCTU. BHYTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHbBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0beranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE31HOr0 HEOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/BI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3THBIX
CKOIUICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoObl u3Mepenus (pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazaeiax «YUCHHYECKUH  AKCIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0maroiiee NOBTOPEHUE.

OO6o001IeHne U cucTeMaTH3alys CoJIep KaHus pasaeioB Kypca «MexaHukay,
«MonexynsipHasi pu3nKa U TEpMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konedanus



U BOJHBDY, «OCHOBBI CIEHHATBHOM TEOPUH OTHOCUTENBbHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpPA, 3HAYECHHUE ONMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
busnyeckoil Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 knmacce
OCYILECTBIIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 00068 HAYUHO20
no3HanuA: SBICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BETUUYHMHA, 3aKOH,
Teopusi, HAOIIOAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUTOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUMU. [Ipyu3Haku nNOMOOHSI TPEYroJIbLHHUKOB,
OmpeiesICHHE TIOMAIU TIOCKUX (GUryp u o0bEMa Tel.

Buonozcus: >nektpuyeckue SBICHUS B JKUBOW MpPUPONE, KoJieOaTeIbHBIC
JNBWKEHUA B SKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJICTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKDPYXAKIIEH  Cpensl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SBJIEHUS B >KUBOU
IIpUpPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PYII,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, ceicMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJABUTraTENb AKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IEYb,
JMHUAN 3JIEKTpONepeaay, 3JIEKTPOABUTaTeb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHas OaTapes, CIyTHUKOBBIE
NPUEMHUKH, JIepHAsi SHEPreTUKA U HKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIndyHOCTHBIE pe3yJbTaTbhl OCBOCHHMS YyueOHoro mnpeamera «Dusmukar
JOJKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH MO3ULKEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTALIUM, IO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMPEHUE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIbHOU IEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

rpa’JaaHCKOr0 BOCIIUTAHUA:

e C(OpMUPOBAHHOCTh TIPaXXJAHCKOW  MMO3MLIMH  OOy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3alny;

e yMEHME B3aUMOJCHCTBOBAaTH C  COLUAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU 1 HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTHU3MA;

e ILIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUECKOIO IOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyLIETrO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:

e HHTEpEC K pa3nuyHbIM cepaM MnpodecCuoHaNbHON NeATEILHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (QU3UKOM M TEXHUKOM, YMEHHE COBEpLIaTh
OCO3HaHHBIN BBIOOP Oyayiel npodeccuu 1 peain30BbIBaTH COOCTBEHHbBIE
YKU3HECHHBIE TIJIaHbL;

e TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSIKEHUU BCEU KUZHH.



IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJIICHHE ACHCTBUN B OKpyKalouled cpene Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

HEHHOCTU HAYYHOI'O MMO3HAHUA

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOH AESTENbHOCTH, FOTOBHOCTH B IpoOLECCE
U3y4eHUS (QU3UKHA OCYIIECTBIATh MPOCKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS
Ba3oBnle Jjorunueckue a1eiicTBUA:

CaMOCTOATENbHO  (opMynHMpoBaTh U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPENENATh eI JESATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS,

BBEISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B PacCMAaTPHUBAEMBIX
(bU3UYECKUX SIBICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUs TPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTepHaTbHBIX ¥ HEMAaTEPHUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTH, OIIGHUBATh COOTBETCTBHC
pEe3yIbTATOB MEJISIM, OIEHUBATH PUCKH ITOCIICACTBHI IEITEIHHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATE pPabOTy B  YCJIOBHSAX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHHE TTPU PEIICHUHU KU3HEHHBIX MPOOIIEM.

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIaJICTh HAYYHOW TEPMUHOJIOTUEN, KIIOUEBBIMHU MOHATUSIMU U METOAAMU
bu3nYecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIIbCKON U MIPOEKTHOMN
NEATeIbHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEJILHOMY TIOMCKY METOJIOB peIlIeHus 3a1ady  (PU3nueckoro
COJIEp KaHMsl, IPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIQJICTh BUJAAMHU JACSATEILHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHUS, €ro
HWHTEpIIpeTaluu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyallMsiX, B TOM YHUCJIE€ MPU CO3JAaHUU YUEOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHUs, HaXOAUThb AapPTryMEHThl s



JIOKa3aTesIbCTBa CBOMX YTBEP)KIECHMI, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYCHHBIE B XOJ€ PEUICHUS 3aJayd pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATH UX JTOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTb M (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B O0pa30BATEIbHOU
JESTEIIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETb NEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTeH;
BBIJIBUT'aTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXObI U PELICHHUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

Pabora c nndopmanueii:

BJIa/IE€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMaluu (PU3HMUECKOTO COJEp KaHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEJIBHO OCYIIECTBIISTH IOHUCK,
aHaJln3, CUCTEMAaTU3allMi0 M UHTEPIPETALNI0 MHPOPMALUU pa3IMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypCcOoCOEpeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COAEPKAHMSI B PAa3IMUYHBIX (popmMarax c
y4€TOM Ha3HaueHus UHGOpMaIMM M UENEeBOM ayAUTOpUH, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJISATh OOIIEHHME Ha YypoKax (U3NKK ¢ BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacrno3HaBaTh MPEINOCBUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsryarhb
KOH(JIUKTHI;

Pa3BEPHYTO M JOTUYHO H3JIaraTb CBOIO TOUYKY 3PEHHs C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAThb W MCIOJb30BATh  MPEUMYLIECTBA  KOMAHOHOM U
WHIUBUYAIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHUCTBHUUA C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

IPUHAMATh LEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEUCTBUA 110 €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH
JEHCTBUM, pacpeaessaTh posid ¢ y4€TOM MHEHHM Y4aCTHUKOB, 00CYXI1aTh
pe3yJbTaThl COBMECTHON PabOTHI;



OLICHUMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOr0 y4acTHUKA KOMaH/bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBATH HUACH C TO3UIMU HOBHU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE TIOBEJICHUE B Pa3IMYHbIX
CUTyallUsiX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  OBITh
WHUIIMATUBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOSITEJIBHO ~ OCYIUECTBIISITh  ITO3HABATEIBHYIO  JEATEIBHOCTh B
oOnacti (U3MKK M aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENIBHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a/1a4, TUIaH BBIIOJHEHMS MPAKTUYECKOH paboThl ¢ yYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmMpsiTh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
IIPEANOYTCHUN;

JieNaTh OCO3HaHHBIA BBIOOp, apryMeHTHpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO J3PYAMIMH B 00JIacTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EIISAM;

BJIaJICTh HaBBIKAMHM II03HABATCIBHOM peduieKcMM KaK  OCO3HAHUS
COBEPIIAEMBIX JECHCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHUM;

HCIIOJB30BaTh MPUEMBI pedIIeKCHU i1 OIEHKH CHUTyalluh, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO KX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIEeATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU AHAIN3E PEe3yJIbTATOB
JIEeATEIILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI T10
buszuKe I ypOBHA CpeaHEro o0mero o0pa3oBaHUS Yy OOYy4aromuxcs



COBEPIIECHCTBYETCS AMOIMOHATIbHBIN UHTEJUIEKT, MPEANOJIaratouii
c(hOpMHUPOBAHHOCTH:

e CaMOCO3HaHHUS,  BKJIIOYAIOLWIETO  CIOCOOHOCTh  TMOHUMATh  CBOE
HMOIIMOHAJILHOE COCTOSTHUE, BUICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

e CaMOPETYJIMPOBAHUS, BKIIIOUAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE, CIOCOOHOCTh AJaNTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM WU TPOSBIISATh THOKOCTh, OBITh OTKPBITHIM
HOBOMY;;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEH CTPEMIICHUE K JTIOCTMIKEHHIO LIENIH
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE JIEUCTBOBAThH, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

e OMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHUX, YYUTHIBATh €ro IpPH OCYLIECTBIECHUU OOIICHHUS,
CHOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTh  BBICTPAWBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniath KOH(MIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI
K koniy oOyuenuss B 10 knacce mpelIMETHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHMUMAaTh  poidb  (U3UMKA B  OKOHOMHUYECKOW,  TEXHOJOTMYECKOH,
HKOJIOTUYECKOM, COLMATIbBHOM M 3THYECKOW cdepax AesITeNIbHOCTH YEeIOBEKa,
poiib U MecTO (U3MKM B COBPEMEHHOW HAay4yHOW KapTUHE MHpA, 3HAYEHUE
OMHCATENIbHOM, CHUCTEMAaTH3UPYIOIIEH, OOBICHUTENbHON M MPOTHOCTUYECKOM
GyHKUMA (PU3NYECKON TEOpUM — MEXAHWKH, MOJIEKYJISIpHOU (QU3MKK WU
TEPMOJIMHAMUKH, POJIb (PU3UUECKON TEOpUU B (OPMHUPOBAHUHU MPEICTABICHUN
0 (pu3nyeckoi KapTUHE MUPA;

pasnuyarh yCcIOBUS IPUMEHUMOCTH Mojeniel (U3HUecKUX Tell U IPOLECCOB
(sBeHMIT): WHEpUUaIbHAs CUCTeMa OTcuéra, abCOIIOTHO TBEPIOE TEIO,
MaTepuajgbHas TOYKa, PaBHOYCKOPEHHOE JBMKEHHE, CBOOOJHOE TMaieHHE,
aOCoJIfOTHO ympyras jaedopmarus, aOCOIIOTHO yIpyroe u abCOIIOTHO
HEYNpyroe CTOJIKHOBEHHUS, MOJENM Tas3a, JKUIKOCTH W  TBEPAOrO
(KpUCTaJNIMYECKOT0) TeJla, WACAIbHBIA Ta3, TOYEUYHBIA 3aps, OJHOPOIHOE
AIIEKTPUYECKOE TOJIE;

paznuyarh yciaoBUsA (TpaHMIlbl, 00JIACTH) TPUMEHHUMOCTH (PU3HUECKUX
3aKOHOB, MOHUMAaTh BceOOWMN XapakTtep (GYHAAMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH MEXAHUUYECKHE MPOIECCHl U SIBICHUS, UCTIONIb3Ys
OCHOBHBIE TIOJIOKEHUS ¥ 3aKOHBI MEXaHUKHU (OTHOCUTEIBbHOCTh MEXaHUYECKOTO
JOBUKEHUS,  (OpMyJbl  KHHEMaTUKH  PAaBHOYCKOPEHHOTO  JBUKCHMS,
npeoOpazoBanus ['anunes st CKOPOCTH M NepeMeleHusi, 3akoubl HpioToHa,



IPUHIUI OTHOCUTEJILHOCTU [ anuiies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUs UMITYyJIbcAa MU MEXaHWYECKOM HHEPruu, CBA3b PAOOThI CHUJIBI C
U3MEHEHUEM MEXAaHUYECKON SHEPruu, YCIOBUS PaBHOBECHUS TBEPAOro Telia),
IIPU 3TOM HCIIOJB30BaTh MAaTEMATHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh
yCJIOBUSI TIPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ["anmumes,
BTOPOTO U TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS WMIIYJIbCA U
MEXaHUYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBaTh M OOBICHATH TEIUIOBBIE MPOLIECCHl M SIBJICHUS, HCHOJIb3YS
ocHOoBHbIe monoxkeHuss MKT ©u  3akoHBI MOJEKyIsIpHOW (UBHKH U
TEPMOJIMHAMUKH (CBA3b JABJIECHUS WICATBHOIO ra3a CO CpEeIHEN KHHETUYECKON
DHEPrUEN TEIUIOBOTO [JBW)KEHUS W KOHLEHTpPAlUWEW €ro MOJEKYJH, CBS3b
TEMIIEPATYPbl BELIECTBA CO CPEAHEHM KHHETUYECKOM HHEPIHEN TEIUIOBOIO
JIBW)KEHHUSI €r0 YacCTHIl, CBSA3b JABJICHHMS HICAIBHOIO Ta3a C KOHLEHTPALMEN
MOJIEKYJI M €r0 TeMIIepaTypoil, ypaBHeHrue MeHnneneeBa—KnaneiipoHa, nepBblil
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHUS PHEPIHH B TEIJIOBBIX MPOLIECCAX),
IpU 3TOM HCIIOJB30BaTh MAaTEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh
yCJIOBUSI IPUMEHUMOCTH ypaBHeHUsI MenneneeBa—Knanelipona;
aHAJIM3UPOBATh U OOBSICHATH AJIIEKTPUUECKHUE SIBJICHUS, MUCIOJb3Ys OCHOBHBIC
MOJIO’KEHUS. M 3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXpPaHEHUS dJIEKTPUUECKOTO
3apsana, 3akoH KyJloHa, NOTEHIMAIBHOCTH 3JIEKTPOCTATUYECKOTO IOJI,
IIPUHLAI CYNIEPIIO3UIUN AIEKTPUUYECKUX TOJIEN, IPU 3TOM YKA3bIBAsl YCIOBHUS
IPUMEHUMOCTH 3aKoHa KylloHa, a Takke NpakTUYeCKH Ba)KHBIE COOTHOLIEHUS:
3aKoHbI OMa JUIs y9acTKa LENH U I 3aMKHYTOM AJIEKTPUYECKON LEINH, 3aKOH
Hxoyns—Jlenua, npaBmia Kupxroda, 3akonst @apazest 1J1s1 2JIEKTPOJIN3a);
ONMKCHIBATh (PUBMYECKHE TIPOLECChl M SBIEHUSA, WCIONb3Yysl BEIUYUHBIL:
IIEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMIYJIbC TEJIAa U CUCTEMBI TEN, CHUJIA,
MOMEHT CHWJIbl, JABJICHHE, MOTECHUHMAIbHAS YHEPrUsi, KUHETUYECKasi SHEpPrusl,
MEXaHWYeCKass 3Heprus, paboTa CUJIbl, LIEHTPOCTPEMHUTEIHHOE YCKOPEHHE,
cuia TSKECTH, CWIA YIOPYrOoCTH, CWJIa TpPEHUs, MOIIHOCTh, JSHEpPrus
B3aMMOJICUCTBUS Tena ¢ 3eMii€il BOMM3M €€ MOBEPXHOCTH, DHEPTHS YNPYyroun
nedopmalii  MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIeparypa
Tena, paboTa B TEPMOJUHAMHKE, BHYTPEHHSS DJHEPrUsi HJICATBLHOTO
OJTHOATOMHOTO Ta3a, paboTa HAeaJbHOr0 Tra3a, OTHOCHUTENIbHASI BIIAXKHOCTh
Bo3ayxa, KII/J wupeanbHOro TEIJIOBOTO JBUTATENs; JJIEKTPUYECKOE IIOJIE,
HaINpsHKEHHOCTh  AJIEKTPUYECKOTO TMOJIs, HANPSHKEHHOCTH MOJII TOYEYHOIO
3apsia WM 3apsDKEHHOrO IIapa B BaKyyMe€ M B JIUDJIEKTPHUKE, MOTEHIMA
AIEKTPOCTATUYECKOTO TOJIS, pa3HOCTh MOTEHIUAIOB, AIEKTPOABIKYIIAs CUIIa,
cuja TOKA, HalpsKEHHE, MOUTHOCTh TOKA, AJIEKTpUUYECKass EMKOCTh IJIOCKOIO
KOHJICHCATOpa, CONPOTHUBJIEHUE YYaCTKa LENH C MOCIEI0BATEIbHBIM H
[IapajuIeNIbHbIM COCIUHEHUEM PE3UCTOPOB, JHEPTUS DIECKTPUUECKOTO IOJIA
KOHJIEHCATOpa;

OOBSCHATh OCOOCHHOCTH MPOTEKaHUS (HU3MYECKUX SIBJICHUI: MEXaHHYECKOE
JNBW)KCHHUE, TEIUIOBOE [BW)KEHHE YaCTHL[ BEIIECTBA, TEIUIOBOE PAaBHOBECHE,



OpoyHOBCKOe nBIKeHHE, nudy3us, ucrnapeHue, KUIMCHWE W KOHJIACHCAIWS,

IJIaBJICHUC u KpUuCTalJIn3anusd, HaIIpaBJICHHOCTb TCILIoICpCcaAadn,
QJICKTpU3aluA  TCJI, OSKBUIIOTCHIHUAJIBHOCTL IMIOBCPXHOCTHU  3aAPAKCHHOIO
IIPOBOJHHKA,

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOWU (DU3MYECKON BEIUYUHBI OT
JIPYroM € HMCHOJIb30BAHHEM IPSIMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUPOBATh PE3yIbTaThl MOJIYYCHHOM 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYMH B BUJE IPaPHUKOB C YUETOM a0COIOTHBIX MOTPEHTHOCTEH U3MEPEHUH,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIENOBAHNS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (DU3HMUECKUX BEIUYHH, IIPH ITOM BHIOMPATH
ONTUMAJIbHBIA METOJI U3MEPEHUs, OIICHUBATh aOCOMIOTHBIE U OTHOCUTEIbHBIC
NOTPENIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

IIPOBOJAUTHL OIBITHI IO NPOBEPKE NPEMIOKEHHON THUIIOTE3bl: IIAHUPOBATH
HKCIEPUMEHT, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHaJIU3UPOBATH
IIOJIyYCHHBIE PE3YJIbTaThl M JEJIaThb BBIBOJ O CTaTyce MPeIJI0KEHHOM
TUIIOTE3B;

co0moaTh mpaBuia OE€30MACHOTO Tpy[a NpHU NPOBEACHUM HCCIEAOBAHUN B
pamMKax y4yeOHOro 3KCIEepUMEHTa, MPAaKTUKyMa U y4eOHO-UCCIIEI0BATEIbCKOM
Y IIPOEKTHOU JEATEIBbHOCTH C HCIIOJIb30BAHUEM M3MEPHUTENIBHBIX YCTPOWUCTB H
71a00paTOpPHOTO 00OPYIOBAHUS;

pelath pacyETHBIE 3aJ]a4u C SIBHO 33JJaHHOW M HEABHO 3aJaHHON (H3UYECKON
MOJIEJIbIO: HA OCHOBAHUH aHAJIM3a yCIOBUS 00OOCHOBBIBATH BBIOODP (hHU3UUECKOM
MOJIeNId, OTBEYarouleil TpeOOBaHUAM 3aJaud, MPUMEHATH (OPMYIIbI, 3aKOHBI,
3aKOHOMEpPHOCTH M TOCTYJaThl (PU3UYECKUX TEOPUM MPU HCHOJIb30BAHUU
MaTeMaTHYECKUX METOJIOB PELICHUS 3a/1a4, IPOBOAUTH PACUYETHl HA OCHOBAHUM
MMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh PE3YIBTATHI U KOPPEKTUPOBATH METOIbI
peuIeHus ¢ y4ETOM NOJYyYEHHBIX PE3YJIbTaTOB;

pelaTh KayecTBEHHbIE 3aJauu, TPeOyIolIe MPUMEHEHNUs 3HaHUW U3 pa3HbIX
paszenoB Kypca (pU3MKH, a TaKK€ MHTErpalliy 3HaHUN U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOIO  LHKJA:  BBICTPaWBaTh  JIOTHYECKYIO  LEMOYKY
pacCyXIeHUH C ONOPOM Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEpPHOCTU U
(bu3nYeCcKue ABICHUS,

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS] OCHOBHBIX IPUHIIUIIOB
paboTbl  HM3MEPUTENIbHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOEKHbBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHUE MPOLECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

aHANIM3UPOBaTh U OLICHUBATh MOCIEACTBUSA OBITOBOM M MPOU3BOACTBEHHOU
JESITEIbHOCTH YEJIOBEKAa, CBA3AHHON C (PM3NYECKUMH MPOIIECCAMHU, C MO3ULIUN
HKOJIOTUYECKOM  0e30MacHOCTH,  MPEJICTaBICHMA O  palMOHAJIbHOM
IPUPOAOIIOIB30BaHNH, & TAKKE PA3yMHOM HCHOJb30BAHUM TIOCTHKEHUI HAYKH
1 TEXHOJIOTHH TS JAIbHEHIIIETO Pa3BUTHS YEIIOBEUESCKOTO O0IIECTBa;



OPUMEHATh pa3IuYHbe CNOCOOBbl paboTel ¢ uHpopManuell (HU3NIEecKoro
COIepKaHUs C  HCIOJIb30BAaHHEM  COBPEMEHHBIX  HWH(POPMAIIMOHHBIX
TEXHOJIOTUI, TPU OSTOM HCIOJIb30BaTh COBPEMEHHbIE WH(POPMAIIMOHHbIE
TEXHOJIOTUH JJISl TIOMCKA, MepepaboTKU U MPeIbsIBICHUS Y4eOHOW U HAay4dHO-
HNOMyNsipHON  WHpOpMAMM,  CTPYKTYpUPOBAaHMSI W HMHTEpIpETAlUH
UHpOpMAlUK, TOJIYYEHHOM W3 Ppa3IUYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAJTM3UPOBATh MOTy4aeMyl0 HH()OPMALMIO U OICHHWBATH €€ JOCTOBEPHOCTDH
KaK Ha OCHOBE HMMEIOIIMXCS 3HaHWM, TaK U HAa OCHOBE aHAIM3a MCTOYHHUKA
uHbOpMaInu;

IPOSIBIISATE OPTaHU3AIMOHHBIC W TO3HABATEIbHBIE YMEHUS CaMOCTOSTEIHHOTO
npUOOpETEHUS] HOBBIX 3HAHUN B TIPOIIECCE BBHIMOTHEHUS MPOSKTHBIX U y4eOHO-
UCCJIEI0BATENbCKUX PadoT;

paGoTaTh B TpyIIE C MCHOJHEHHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh PadOTy TPYIIIbI, PALMOHAIBHO PACHpPENeNiTh AEATEIbHOCTh B
HECTaHJAPTHBIX CUTYyalUsAX, aJeKBaTHO OLIEHWBaTh BKJAJ KaXIO0ro U3
YYaCTHUKOB TPYIIIHI B pEHICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

OpOSIBIIATE MOTHBALIMIO K Oyaymied npodeccuoHalbHON NeATENbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K konny obyuenust B 11 knacce npeaMeTHbIE pe3yibTaTbl Ha YriyOJ&éHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIINXCS YMEHU:
NOHUMATh POJb (U3UKUA B SKOHOMUYECKOH, TEXHOJIOTMYECKOM, COUUAIBHON U
ATUYECKON cdepax AesTEeIbHOCTH 4YElIOBEKa, POJb M MECTO (PU3MKU B
COBPEMEHHONM HAYYHOM KapTHUHE MHpPA, POJIb ACTPOHOMHHM B IMPAKTHYECKOU
NEATEIbBHOCTH 4YEJNOBEKA W JAJBHEMIIEM HAYyYHO-TEXHUYECKOM pPa3BUTHUH,
3HAUYEHHWE  OMNUCATEIBbHOM, CHUCTEMATHU3UPYIOLIEH, OOBSICHUTEIbHOU MU
INPOTHOCTHYECKOW (YHKUUNA (PU3MYECKOW TEOpUU — DIEKTPOJAMHAMUKHU,
CHEeUalbHOM TEOPUU  OTHOCUTEIBHOCTH, KBAHTOBOM  (PU3UKH, pOJIb
busndeckoit Teopuu B HOPMUPOBAHUH MPEICTABICHUN 0 (U3HMUECKON KapTHHE
MHUpa, MeCTO (PHU3UYECKOW KapTUHbI MHpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;

pasnuyath yCcIOBUS IPUMEHHUMOCTH Mojenied (PU3MUeCKUX Tell U IPOIECCOB
(sIBIEHUI): OAHOPOIHOE DJEKTPUUECKOE W OJHOPOJHOE MAarHUTHOE TIOJ,
rapMOHMYECKHE  KoJeOaHWs, MaTeMaTHYeCKMH  MasTHHUK, HJiealbHbIN
NPYKUHHBI MasiTHUK, TAPMOHMYECKHE BOJIHBI, MJICAJBbHBIN KOjeOaTeIbHbIHI
KOHTYp, TOHKas JIMH3a, MOJIEJIEd aTOMa, aTOMHOTO $/Ipa U KBAHTOBOM MOJEIH
CBETA;

paznuyarh yciaoBUA (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (PU3MUYECKUX
3aKOHOB, TOHUMAaTh BceOOWMN Xapakrep (GYHAAMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh M OOBSICHATH DIIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHMSI M 3aKOHBl  JJIEKTPOJAMHAMHMKU U
CHEUATbHOW TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAHEHUs JIEKTPHUYECKOTO
3apsna, cwia Amnepa, cuia JIopeHa, 3aK0H 3JEKTPOMAarHUTHOW WMHIYKLUHU,



npasuio Jlenua, cBa3p D1C caMOMHIYKIIMH B 3JIEMEHTE IEKTPUYECKOU LENU
CO CKOPOCTBKO HW3MEHEHHSI CHJIbI TOKA, IOCTYJAThl CIELHAIBHON TEOpUHU
OTHOCUTEIBHOCTH DUHINITEHHA);

aHAIM3UPOBaTh U OOBACHATH KBAHTOBBIE IMPOILIECCHl U SIBICHHS, HCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOM (pu3uku (ypaBHeHHE ODWHIITEHHa mis doTtodrddexra,
NepBbIi M BTOpOM  moctynaTel  bopa, TOpUHUUII ~ COOTHOILIEHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsSA0BOrO0 U
MacCOBOTO YHUCEJ W SHEPIUM B SACPHBIX PEAKUUAX, 3aKOH PaJHOAKTHBHOIO
pacrajua);

ONMKCHIBATh (PUBMUECKHE TIPOLECCHl W SBICHUS, WCIOJIb3ysl BEJIMYMHBL:
HaIpsHKEHHOCTh  3JIEKTPUYECKOTO TMOJI, MOTEHUUAN 3JEKTPOCTATHYECKOrO
NOJII, Pa3HOCTh MOTEHUHAJOB, JJIEKTPOABMKYIAS  CHJIA, HHIYKLHS
MarHMTHOTO TMOJi, MArHUTHBIA TOTOK, CWJia AmImepa, HHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJA CAMOMHIYKIMHM, DSHEPruss MarHUTHOTO  IOJIS
MIPOBOJHUKA C TOKOM, PEISTUBUCTCKUI HMITYJIbC, MOJHAS SHEPTHUs, SHEPTHUS
MOKOSI CBOOO/IHOM YacCTHIIbI, DHEPTUSI U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsij sApa, SHEPTUs CBSI3H SApa;

OOBSICHATH O0COOEHHOCTH MPOTEKAHUS busznUecKux SIBJICHUU:
AJIIEKTPOMArHUTHAS WHIYKIUS, CAMOWHIYKIMS, PE30HaHC, WHTepepeHIIns
BOJIH,  Judpakius, JIUCIEpPCUsi, TIOJHOE  BHYTPEHHEE  OTpPaKEHUE,
dbotoanekTpuueckuii 3pdext (bororddexr), annha- u Oera-pacnanbl saep,
ramMMma-usiiydeHue sjep, (pU3nyeckue MPUHLUIIBI CIEKTPAIBHOIO aHajau3a U
paboThI N1a3epa;

ONpENENATh HAPaBJICHWE UHIYKIIMM MAarHUTHOTO IOJIsi TPOBOJAHUKA C TOKOM,
cuibl Amniepa u cuisl JIopenua;

CTPOUTH M300pakeHUE, CO3/aBaeMO€ TUIOCKUM 3€pKajoM, TOHKOW JMH30U, U
pacCUUTHIBATH €TI0 XapaKTEPUCTHUKY;

MIPUMEHSTh OCHOBOIIOJATralolMe ACTPOHOMHUYECKUE TIOHSTHS, TEOPUU H
3aKOHBI JJISl aHAIN3a U 00BSICHEHUST (PU3UYECKUX MPOIIECCOB, MPOUCXOSIINX B
3BE3/1aX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeAe; IABUKEHUS
HeOECHBIX TEJI, YBOJIIOLIMH 3BE311 M BeeneHHOI;

MPOBOJUTh  KCCIICIOBAaHUE  3aBUCUMOCTEH  (PU3NYECKMX  BEJIMYHUH  C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buUKCHpOBaTh pe3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BUJIe TpaUKOB C y4ETOM aOCOJIIOTHBIX IMOTPEIIHOCTEN HM3MEPEHU, JenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BaHNUS;

MPOBOJUTH KOCBEHHBIC U3MEPECHUS (PU3MUECKUX BEJIMYUH, ITPU STOM BBIOMpATh
ONTUMAJLHBIA METOJI U3MEPEHUS, OIICHUBATh a0COJIIOTHBIE U OTHOCUTEIIbHbBIC
MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJAUThL OMBITHl O MNPOBEPKE MNPEIJIOKEHHON THUIIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT, COOUpPaTh OKCIEPUMEHTAIBHYI0 YCTAaHOBKY, AaHAJIM3UPOBAThH
MOJYYEHHbIE pE3YyJAbTaThl M JI€JIaTh BBIBOJ O CTAaTyce€ MPEIJIONKEHHOMN
TUIIOTE3bL;



OTMHMCHIBATH METOIbI TTOTYYCHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOtoaTh MpaBuiia 0€30MacCHOrO TpyAa MpHU MPOBEACHUM HCCIEAOBAHHUM B
paMKax y4eOHOro HKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HUCCIEA0BATEIbCKOM
U TIPOEKTHOM JEATETbHOCTH C UCIOJIb30BAHUEM M3MEPHUTENIbHBIX YCTPOUCTB U
J1a00paTOPHOTO 0OOPYIOBAHUS,

pemaTh pacy€THbIC 3aJla4M C SBHO 33JJaHHON U HESBHO 3aJJaHHOUN Pu3nyecKoi
MOJICJIbIO: Ha OCHOBAaHMU aHAJIM3a YCJIOBUS BbIOMpATh (PU3UUYECKHE MOJENH,
OTBEHAIOIIWE TPEOOBAHWAM  3a7aud, NPUMEHATH (OPMYJIBbI, 3aKOHBHI,
3aKOHOMEPHOCTH M TIOCTYJaThl (DU3UYECKUX TEOPHH MPH HCIOJIb30BAHUH
MaTEeMaTHYECKUX METOJOB PEIICHUS 3a/1a4, IPOBOJUThH PACUETH HA OCHOBAHHH
UMEIOIINXCS JAaHHBIX, aHAJIM3UPOBATh PE3YJIBTATHl M KOPPEKTUPOBATH METOIBI
pemieHus ¢ YIYETOM MOTYUYEHHBIX PE3YJIbTATOB;

peraTh KaueCTBEHHBIC 3a/1ayd, TPEOYIOIINEe MPUMEHEHUS 3HAHWN W3 Pa3HBIX
pasnenoB Kypca (GU3MKHU, a TaKKE WHTErpalluyd 3HAHUN U3 IPYTUX MPeIMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJA:  BBICTpaMBaTh  JIOTHUECKYIO  LIETOYKY
pacCyXJIeHUi C OINOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
busznuecKue SBICHUS;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUSA JJI1 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboTbl  U3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

MPUBOJNUTH MPUMEPHI BKIIAJa POCCHMUCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

aHANMM3UPOBaTh W OIICHUBATH TOCICACTBUS OBITOBOM W TPOU3BOJACTBECHHOM
NEATETLHOCTH YEJIOBEKa, CBA3aHHOW ¢ (PM3NYSCKUMH MPOIECCaMH, C TIO3UITUH
DKOJIOTHYECKON  O€30MacHOCTH,  NPEICTaBICHWH O  pPaIMOHAIBLHOM
MPUPOOTIOIH30BAHNH, & TAKXKE PA3yMHOM HCTOJIB30BAHUH IOCTHKCHUN HAYKH
Y TEXHOJIOTHH TS TAJIbHEHIIIETO Pa3BUTHS YEJI0BEUECKOT0 OOIIECTBa;
NPUMEHATh Ppa3IMYHbIe CIMOCOOBI PaboThl ¢ uHpopManuen GU3NIECKOro
CONlepKaHUsI  C  KCIOJB30BAaHMEM  COBPEMEHHBIX  WH(MOPMAIIMOHHBIX
TEXHOJIOTUH,

MPOSIBJISITH OPTraHU3AIIMOHHBIE U TI03HABATEIHLHBIE YMEHUSI CAMOCTOSTEIHLHOTO
MPUOOPETEHHS] HOBBIX 3HAHU B MPOIIECCE BHITIOJHEHUS MPOEKTHBIX U Y4eOHO-
HCCIIEIOBATENbCKUX paldoT;

paboTtath B TpyHIe C MCIOJHCHHEM pAa3JIMYHBIX CONUATBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAlMOHAIBHO PACTIPEACIATh IEATCILHOCTh B
HECTAaHJAPTHBIX CHTyaIlusAX, aJCKBAaTHO OIICHMBATh BKJIAQJ KaXIOrO U3
YYaCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIICMBI,

IPOSIBJISITh MOTUBAIMIO K OyAyilied Npo@ecCHOHATbHON AESTENbHOCTH IO
CHEIHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TIPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM K 0 (undpoBbIe)
/o NporpamMmbI Beero OHTPOJIbHBbIE paKkTUYecKue uu@p
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITIPUPOIbI
1.1 Hayunblif MeTo1 TO3HAHUS PUPOIBI 6
Htoro no paznemny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10 1 1
2.3 CraTtuka TBEPIOTO TEIa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 1
Hroro o pasneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15 1 1
3.2 Tepmoannamuka. TemioBbie MaIIMHBI 20 1
33 ArperaTtHble cocTosiHUS BenlecTBa. DazoBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANMHAMUKA
4.1 DNeKTpUUECcKOoe MoJe 24 1
4.2 [TocTOSIHHBIN IEKTPUYECKUIN TOK 24 1 1
4.3 Toku B pa3nu4HBIX cpenax 6 1
Wroro no pazneny 54




Paznea 5. PU3HUYECKHAN MPAKTUKYM

51  Du3nyecKuil NPaKTHKyM 16 16
Hroro mo pazueny 16
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 20




11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM
Ne /it Konrposbubie Ilpaktuueckne  (uuppoBbie)
MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3znea 1. JIEKTPOAMHAMHUKA
1.1 MarnutHoe nosie 14 1
1.2 DJIeKTpOMarHuTHasE WHITYKITUS 13 1 1
Htoro no pazneny 27
Pa3znea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuueckue KoneOaHus 10 1
2.2 DneKTpOMarHUTHbHIE KOJIEOAHHUSI 15
23 MexaHu4ecKkre 1 AIeKTPOMarHuTHBIE 10 1
BOJIHBI
24 Onruka 25 1 1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Htoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopryckynsipHO-BOITHOBOM yaJIn3M 15 1
4.2 ®duszuka aroma 5
43 ®dwu3mrKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5 1
' JaCTHUII
Hroro no paszneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU

12




Hroro no pazgeny 12
Pasznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 Pu3nyecKkuil NPakTUKYM 16 16
Uroro mo pazueny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 MPEIMETHOTO CO/IEP>KAHUS U OTIbITa 15
' NeSITeTILHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Htoro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 20




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka, 10 knacc/ Makumes I'.5., Byxosuer b.b., Corckuit H.H. nox
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomectBo «M31aTeascTBo
«ITpocsemienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakiueit [TapdpentreBoit H.A., AkuimonepHoe o6mecTBo «3marenbeTBo
«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

A.Il.PeimkeBuy, COOpHUK 3a1a4 1o ¢pusuke, M3natenscto "[Ipocsemenne”
https://nsportal.ru/shkola/fizika
https://rosuchebnik.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/



