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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ deneparuy,  pealu3yOMMUX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTMKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroUIuXcs.
[Iporpamma mno ¢Qusuke MAa€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢uzuku yriayOJ€HHOTO YPOBHSI MO3BOJIIET Peain30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx Npo(ecCHOHaTBLHOTO O00pa3oBaHUA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme mo (Qusnke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIETo 00pa30BaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOiaéHHoM  ypoBHe). Hayddo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yIrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepkanue yueoHoro npeamera «dusmka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3UKEe HMEET MNPUMEPHBIM XapakTep M MOXET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX TPOTPaMM.

[Iporpamma mo ¢u3rKe HEe CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
NOJAXO/J0B K TMpernojiaBaHvio (U3MKU Ha YriayOJd€HHOM YpPOBHE MpHU YCIOBUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka kak Hayka o Hambosee OOIIMX 3aKOHAX MPHUPOABI, BHICTYMas B
KauecTBe y4eOHOIo MPEeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. HIKoapHBIN Kypc (QU3HKK — CHCTEMOOOPa3YIOIINI
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHE (U3NYECKUX 3HAHHUM ONpeNeNuiio Xapakrep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa 0oOydaromierocs, B (popMupoBaHHE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HUKHN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopui. BenymuMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHeM oOOWIeCTBa, a TakKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
IIPEAINOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpu M 3akoHOB. IIpum 3TOM paccmarpuBarorcss Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBbI 1O (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxona. s Gu3uku peanuzanus 3TUX
NPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJBHOTO YYEHHYECKOTO JSKCIEpPUMEHTA,



BKJIFOYAIOMIETO (PpOHTAJIbHBIE YUYEHWYECKHE OMBITHl MPU HM3YYCHUH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM npoBoAuTcs 160 B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJOM U3 ITHX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXOI1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJIcHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIUYMH U TMOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TTO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliesia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIECH KU3HU, TPeOyroIIre BhIOOpa
(bu3nYeCcKo MOJIENU sl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH HU3y4aThCsl B YCIOBHIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bu3MKEe YYEHUUECKHX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEeUUBAET IOCTAHOBKY
MEePEUYUCICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.



JlaGopaTopHoe 00OpymOBaHHWE I YYCHUYSCKUX MPAKTHUYECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJTHOTO KOMITJIEKTA Ha IBYX 00yYarOIInXCsl.

OCHOBHBIMHU HEJIIMHU U3y4eHUsI PU3UKHU B 001IEM 00pa30BaAHUHU SIBIISIIOTCS:

dbopMHpOBaHHE UWHTEpeca M CTPEeMJICHUS OOy4YalomMXCd K HaydYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHUpoOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUsS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O POJIM (PUIUKU I8 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHUH.

JlocTrxeHne 3TUX Lened 00ecrneynBaeTcsl pelieHHeM CIIEeIYIOMMX 3a1a4 B
npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHusI:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
(bu3nYeCKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
¢u3znyecKkoil MoJEeNbIo, 3a/ay, MOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/1aHue
bu3nueckol MoOJenH, aJeKBaTHOM YCJIOBMSIM 3a/ladyd, B TOM YHCIE 3a]a4y
MHKXEHEPHOIO XapaKTepa,

MOHMMaHUe (PU3UYECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIAaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHHUS W TNPOBEACHUS
bu3MUEeCKUX HSKCIMEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIWH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IMPOEKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaNIbHOM ASSITENTbHOCTH, CBSI3aHHON
¢ (UBHKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIEro
oOpa3oBaHMsI BBIOMpaeTcss OOYyUYAIOIIUMUCS, TUIAHUPYIOUUMHU TMPOJIOKEHUE
00pa30BaHMsI 10 CIEIUATBLHOCTAM (PU3HKO-TEXHIUUECKOTO TPOQHIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEI0),
B 11 xmacce — 170 gacoB (5 4acoB B HEZICITIO).

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMnXCsl.



COAEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o npupojae. HayuHslil MeTo/1 o3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuuMH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SBJIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOPHSL.

Pons u mecto ¢u3nku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

W3mepeHne cwiibl TOKa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIPH
MIOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HH(ppoBo naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Paznea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKHM, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHuii U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.



CBoOoaHOoe maneHue. YCKOpeHHne CcBOOOAHOTO majacHus. J[BukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe aBuxkeHue. JIBukeHue MaTepuasbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas M JuHEHHas ckopocTh. [lepmon m wactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAaHTCHLIUAIBHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
NBIDKEHUWE CHaApsOB, LEMHbIE, IIecTepéHYaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCYETA, WIUTIOCTpAIUs KHHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUS.

Crioco0Obl uccieoBaHusl IBUKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AYyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJla B PA3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yyeHne HEpaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOIM 1Ta0OPATOPUH).

W3yuyenue nBWKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1adbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuoaa OOpaIieHus KOHHYECKOTO MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHeprmaneHble cuctemsl oTcyéTa. lIpmHumn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiuu Cul.

Bropoi 3axoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MaTepuaabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckod MMMpOTHL. JIBMKeHHE
HEOECHBIX TEJ U UX CYTHUKOB. 3akoHbl Kerepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBMXKyllerocs c
YCKOPEHUEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokos. Koaddurment tpenus. Cuiia CONPOTUBICHUS NPH JABUKEHUM Tejla B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHH4eCcKre YCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBrKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIUATBHBIX CUCTEMAax
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByXx UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHHUE B MHEPIIMATILHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIKUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3Mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJI TIPH JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.



[IpoBepka TrHUIOTE3pI O HE3aBUCUMOCTH BpPEMEHH JBIDKEHUS OpycKa IO
HAKJIOHHOM IJIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXKHUHE H
pe3nHOBOM 00pasiie, OT UX JAePopMaIi.

W3ydeHne MBUKEHUS CUCTEMBI TEJ, CBS3aHHBIX HUTHIO, IEPEKUHYTON depes
NETKuit OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue MBKEHUS OpycKa 1O HAKIOHHOW MJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

W3yuenune nBMKEHUS TPy3a Ha Baly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Tenmo. [locTymarensHOe W BpallaTeIbHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCWUTEIIBHO OcCH BpamieHus. I[linedo cuibl.
CroxxeHue Cul, MPUJIOKEHHBIX K TBEpAOMY Tery. LIeHTp TskecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe PAaBHOBECHE.

TexHu4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: KPOHIITEHH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomult, npaKmuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TUIOIIAAb OTIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MexaHuxe.

NMnynbc MaTepranbHOM TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUEK. LleHTp Macc
CHUCTEMBI MAaTEpHUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa MaccC.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKCHHUE.

MomMeHT umnynbca mMarepuanbHOM TOYKHU. [IpencraBiieHMe O COXpaHEHUU
MOMEHTA UMITYJIbCA B HEHTPAJIBHBIX MOJISAX.

PaGora cuiasl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUIIBI.



Kunernyeckass sHeprust MarepuanbHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHnManbHBIE W HENOTEHUMAJbHbIE Cuibl. lloTeHuumaneHas >Heprus.
[ToreHunanbHast sHEprUus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrUs Tela B OAHOPOJHOM TIpaBUTALlMOHHOM mnoje. [loreHuumanpHas 3HEprus
TeJa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO Iapa (BHyTpH M BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3p  pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHHUEM MEXaHUYECKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKOW dJHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHymu i MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NUCTOJET, THUPOCKOI, (PUIrypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

M3mepeHne MOIHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3anmHble NpeBpalieHUs] KMHETHYECKOM WM IMOTEHIHMAIBHOW SHEPrud IpH
JEWCTBUU HA TEJIO CWIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue 3HepTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomuol, nPAKMUKyMm.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIW 3JIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJIECUCTBUH.

N3mepeHrne KHHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUs.

Omnpenenenne pabOTHl CUIIBI TPEHUS NMpPU JBUKEHUM Tejla MO HAKJIOHHON
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJsipHO-KHHeTHUeckoi Teopun (MKT), wux
onbiTHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBMkeHHE. XapakTep



JBWKECHUST M B3aMMOJCHCTBHS 4YacTULl BelecTBa. Moaenum CTpoeHus Tra3oB,
KUJKOCTEH U TBEPIBIX TeNl M OOBSCHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u  pasMmepbl Mosekyn (atomoB). KonuuecTBO BeriecTBa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ um3Mmepenus. Illkama
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcontoTHas
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccr B
UJCAIBHOM Tra3e C I[OCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3b  MEXIy JaBJICHUEM M  CPEIHEH  KHUHETUYECKOW SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHUYECKOW YHEPTUEHN MOCTYMATEILHOTO TEIIOBOTO ABMKEHUS €€ YACTHII.

TexHH4eCcKrue YCTPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydYeHue HaHOMAaTePUAJIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.
Juddy3us :xuaKocTen.

Mopens onsita IITepHa.

[IputsxeHre MOJEKyJI.

Mopenu KpucTamIn4ecKux peueTox.

HabGnroaenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty TOpsYeit U XOJIOHOM BOJIOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHJAOBAaHO MCIOJIb30BaHUE
dpoBoii 1adopaTopun).

M3ydeHne n30X0pHOro mnporecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.



Tema 2. Tepmoounamuxa. Tennosvie mauiunbt.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUU JiA
TEPMOAMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHHUSI BEIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. CaMONpoOW3BOJbHAS — pellaKcanus
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXK€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUU OJTHOATOMHOIO HJI€AJbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoArHaMuKe. Beruucienue paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  Kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW cucTeMbl 0e3  coBepuieHusi pabotTel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyYECHHE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOThl mnpu Temonepenaye. I[lonsrue o0
aauabaTHOM IIpoIriecce.

IlepBpiii 3ak0H TepMOAMHAMUKHU. BHyTpeHHsia »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak  Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpe3
3aJJTaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eIMHCTBEHHAs aauadbara. AOCONIOTHAs TeMIepaTypa.

BTtopoii 3akOH TEpPMOJWHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! necTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTMYECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C



MCIOJIb30BaHMEM TEIJIOBOTO HACOCA, YTUIN3alKs OMOOPTraHNYECKOT0 TOIIUBA JIJIs
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPIUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yAENbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoObl M3MEHEHHUS BHYTPEHHEH YHEPTUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomMmnbroTepHble MOJIENYN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepenne yaenbHOoN TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

W3yyeHue B3aMMOCBSI3W DHEPTUM MEXMOJIEKYISIPHOIO B3aUMOJACUCTBUS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpecamnivie cocmoanus éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcauus. VcmapeHue u KumneHue. Y jelbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacepllieHHble W HEHacChIlEHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AABJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS M OTHOCUTEIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
KkpuctaiuioB. [lmaBieHne W Kpuctaimmszauus. YJIEJIbHAas TEIIOTAa IUIABJIEHUS.
CyOnumarnus.

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

TemnnoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUUMHA
TEIUIOBOTO pacHIMpPEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEXOaX.

YpaBHeHuUE TEIJI0BOTO OajaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.



Hemoncmpayuu.

TernmoBoe pacmpeHue.

CBolicTBa HACBHIIIEHHBIX NTAPOB.

Kunenue. Kunenue npy NoHMXEHHOM J1aBJICHUN.

M3mepeHne Criibl MIOBEPXHOCTHOIO HATSKEHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauunBanue.

KanwinspHsele sABICHHUS.

Mopneny HEHBIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEpEHUs! BIaKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPAKMuUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJIA.

W3ydeHne CBOMCTB HACBIILICHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3/yXa M OILIEHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenne ko3P puimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH JAeopMali pEe3MHOBOro obpasua oT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DaekTpoauHamMuKa.

Tema 1. Inexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MpOSIBICHUS. DJIEKTpUYecKuil 3apsa. JlBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, [HUAJIEKTPUKA U  MOJYHPOBOAHUKH.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIICKTPUUYECKOIO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onektpuueckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUAE 3apsibl.

Hampsixk€anocts  anekTpuueckoro  mong.  [IpoGueiit  3apsa. Jlunuum
HaIMpPsHKEHHOCTH DJIEKTPUUECKOTo 1MoJist. OHOPOIHOE IEKTPUUYECKOE MOoJIe.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTO TOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHiuanbHas SHeprus 3apsia B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAN 3IEKTPOCTATUYECKOTO NoJiA. CBA3b HANPSKEHHOCTH TMOJIS U Pa3HOCTU
MOTEHUIHUAJIOB I 3JIEKTPOCTATUYECKOrOo ToJisl (KaKk OJHOPOJAHOTO, TaK U
HEOHOPOJTHOTO).



[IpyHIMI CynepnO3ULIAU SJIEKTPUIECKUX ITOJIEN.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOTO Mo 00béMy miapa. [losme paBHOMEPHO 3apsKEHHOM
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
SKBUITOTEHIHMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlnpnexktpruueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konngencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

JIBrKeHUE 3apsyKEHHOM YaCTHULIBI B OJTHOPOIHOM JJIEKTPUUYECKOM IT0JIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aAPSIKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnens anekTpoctatuyeckoro reHeparopa (Baun ge ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEVUCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAatopa OT IUIOIaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus EKTPUUYECKOro MOJs 3apsSHKEHHOT0 KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKMuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3yyenue npoTekaHus TOKa B 1IETH, COAepKallel KOHAeHcaTop.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATEILHOM COEAMHEHUH KOHIEHCATOPOB.

HccnenoBanue pa3psa KOHAEHCATOPA YEPE3 pe3UCTOP.



Tema 2. Ilocmoannwtii IneKkmpuiecKuili mok.

Cuiia toka. [locTosiHHBIN TOK.

YcioBust CymiecCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hampskenune U u DJ1C é.

3akoH OMa /U1 ydacTKa MEIu.

DnexkTpuyeckoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAW MONEPEYHOTO CECUYCHMUS.
VY enpHOE CONPOTUBJIEHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—Jlenma.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BBIAEISEMass Ha
pes3ucrope.

OJC u BHYTpEHHEE CONPOTHBJIECHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJTHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpaeHcarop B 1iernu noCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
MJIONIAY TTOTEPEYHOr0 CEUCHUSI U MaTepHrala.

HccnenoBanne 3aBUCUMMOCTH CHJIBI TOKA OT CONPOTUBIIEHUS TTPU MOCTOSTHHOM
HaIpsKEHUH.

[Tpsimoe nu3mepenue I/]C. KopoTkoe 3amMbIkaHuE TaJIbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHET0 CONMPOTUBIICHHUS.

CrniocoObl coeMHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHUHAIOB MEXKIY IMOJIOCAMM MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

HccnenoBanne CMEMIaHHOTO COEAUHEHUST PE3UCTOPOB.

N3Mepenue yaeapHoro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejaesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHHKA TOKA.



HccnenoBanue 3aBucumoctd DJIC raapBaHMYECKOro 3J€MEHTA OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanyve pa3HOCTH NOTEHLIMAIOB MEXKIY IOJIOCAMHM MCTOYHUKA TOKA
OT CUJIbI TOKA B LICIIH.

HccnenoBaHue 3aBUCUMOCTH ITOJIE3HONM MOLTHOCTH MCTOYHHKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh  Pa3JIMYHBIX  BEIIECTB.  DJEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COINPOTUBICHUS METAIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynnpOBOHUKH. CoOcTBeHHas U IpUMECHas IIPOBOJIMMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

OJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENBbHBIA M HECAMOCTOATEIBHBIN
paspsn. Pa3nmuyHble TUIIBI CaMOCTOSATENBHOTO paspsaa. Monnus. [lna3ma.

TexHUYecKHe YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MNOJyIPOBOJHUKOBBIE IPUOOPHI: U0,
TpaH3UCTOp, (POTOAUON, CBETOJMOM, TajbBaHHMKA, padUHUPOBAHUE MEIH,
BBIIUIABKA AJIIOMHUHMS, dJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHHE MPOBOAMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOJIUMOCTD AHOJA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue amextpoiusa.

W3mepeHnne 3apsiga OJHOBAJIEHTHOIO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOMA.

Pu3nyecKuil MPaKTUKYM.

Crioco6b! n3MepeHus: GU3NYECKUX BEIMYMH C MCIOJB30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.



AOGCONIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
O1eHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHnE KOCBEHHBIX W3MEPEHUN, HUCCIENOBAHUW  3aBUCHMOCTEU
(¢u3NYEeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 pador,
ONKMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  HKCIEPHUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYM).

MexnpeaMeTHble CBSI3H.

Nzyuenne kypca (¢usuku yriyonésHoro ypoBHs B 10 kjacce
OCYILECTBISIETCS C YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnvle noHAmMUA, C6A3AHHbBIE C UFYUEHUEM MEMO008 HAYYHO20
no3HaHuA: SIBICHUE, HaY4YHBIA (hakT, TUIIOTe3a, (QU3MYecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas (QyHKIMS,
napa6oza, runepoosna, ux rpaduku U cBoiicTBa. TpuroHoMerpuueckre QPyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCH KOOPJIHUHAT, CII0KEHNE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B KUBOW MpHUpojae, Aupdy3usi, ocMoc,
TEIJI000OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAloLEH Cpenbl,
yTHIM3anuss OHMOOPraHMYECKOro TOIUIMBA JUISi  BBIPAOOTKH  «TEIJIOBO» U
IIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAIMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI,
MOJIb BEIIECTBA, MOJIApPHAs Macca, MOJYyYEeHUE HaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TeJl, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIbI, JIEKTPHUUECKHUE
CBOMCTBa METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), ABUTaTElIb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBBIE PUOOPHI, TAIbBAHUKA.
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Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noe.

B3aumonieiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHUTHBIX TOJIEN. JIMHUM MarHUTHOW MHIYKIIUU.

MarauTHoe 1oJie IPOBOJHUKA C TOKOM (MPSMOIrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJTYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruuTtHoe nose B BeuecTBe. eppoMarHeTHKy, Mapa- U JUaMarHeTHKU.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: NPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WHAYKOUM  MArHATHOTO  MOJS  IOJIOCOBOTO |
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa nmMHMI MarHUTHOM UHAYKIIUY TOJISL JJIMHHOTO TIPSIMOTO IMTPOBOIHUKA
Y 3aMKHYTOT'0 KOJIBLEBOIO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre AByX IPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre MarHUTHOTO TTOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOMN
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Papases.
Buxpeoe anexkrpuueckoe noJie. Toku Dyko.



OJC uHAYKUMU B MPOBOJHUKE, JBHXKYIIEMCS B OJHOPOJHOM MarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH ITOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOUECCH: HUHAYKIHUOHHAS
[€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3emuu.

Hemoncmpauuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

Hccnenoanne 3aBucumoct IOJC MHAYKIMH OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIHMH.

HccnenoBanne 3aBucumMoctd DJ[C caMOMHIYKIHMH OT CKOPOCTH M3MEHEHHSI
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Onpenenenue MHAYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBIEHUSI CAMOUHAYKIIWH.

C6opka MoJIeH 3JIEKTPOMAarHUTHOTO FTeHEPATOpa.

Pa3znen 5. KoJsieOanust ¥ BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonndeckue kosnebanusi. Kunemarnueckoe U JUHAMUYECKOE OIMUCAHUE.
DHepreTUYEecKoe ONHCcaHue (3aKOH COXPAHEHHS] MEXaHW4ecKO sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN U3 X DHEPreTUUeCcKOro U
KMHEMAaTUYECKOTO OTTMCAHUSI.

Ammutyna U ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUS.

[lepuon u yactora kojeOanuid. Ilepuon ManbiXx CBOOOJHBIX KOJICOAHMIMA
MaTEeMaTU4YeCKOro MasaTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxaromux konedanusx. Boinyxxnennsie konebanus. Pesonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHble MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGmronenue He3aBUCUMOCTH TIEPHOJIa MAJIBIX KoJieOaHUM Tpy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieO0aHuii 1 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIEOaHUH OT COMPOTUBIICHUS.

HccnenoBanne koyieOaHWM Tpy3a Ha MAaCCHUBHOM TMPYKHHE C LEJbIO
(dbopMUpOBaHUS MTPEICTABICHUN 00 WCaIbHON MOJEIH PYKUHHOTO MasTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHUHHOTO
MasiITHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IMO/BECE.

N3yyeHue ABMKEHUS! HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXaOMIMX KOJIeOaHM.

HccnenoBanrie BIHYKICHHBIX KOJIEOaHUIA.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBs3b aMILTUTYIbI
3apsiia KOHAEHCATOpA C AaMIUIUTYI0M CUJIBI TOKA B K0JIeOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B UJICAIbBHOM K0JIe0aTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJICOAHUS.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE H
JEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKAa W HaIpsDKeHHS MpH pa3indHou (opme
3aBUCUMOCTH MEPEMEHHOTO TOKAa OT BPEMEHH.

CunycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlIKa
WHJIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO MEPEMEHHOI0 TOKa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHui.



Wneanvubiii Tpanchopmarop. IlpousBonactBo, mepegadya u moTpediieHue
AIEKTPUYECKOU SJHEPTUH.

OKOJIOTUYECKHE PUCKU TMPU MNPOU3BOACTBE 3neKTposHepruu. KymbeTypa
VICITOJIB30BAHUS MIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHUYEeCKHEe yCTPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: AIEKTPUUYECKUM
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, IMHUU JJIEKTponepeaay.

Hemoncmpauuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcHuIIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eHeparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIeKTPOMarHuTHOTO T'€HEPaTopa.

BbIHyXIeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENU MEPEMEHHOIO
TOKA.

Pe3onanc mnpum moCIEeIOBATEIBHOM COEAMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO U MIPUHIUIT ACUCTBUS TpaHCPOopMaTopa.

Mopens THHUYN IEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccenenoBanue IMEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HaHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMHU EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHDL.

Mexanuueckue BOJIHBI, YCJIOBUS X pacnpocTpaHeHus. llomepeunbie u
MpOJOJbHbIE BOJHBL. llepuona, CKOpoCTh pacmpoCTpaHEHUs M JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, UHTep(epeHius u
nudpakius.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPY>KAIOIIEH CPEIbI.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3JIyYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOUN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  MPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKims.



[IIkana 3J1€KTPOMarHUTHBIX BOJIH. [I[pruMeHEeHNE 3IIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M IMPAKTUUYECKOE INPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHnnu u 1udpakiun MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NPUMEHEHNE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOaHUIA.

HccnenoBaHre  CBOWCTB — AJIEKTPOMAarHWUTHBIX ~ BOJIH:  OTPa)KEHUE,
pesoMIIEHUE, oJsIpu3anus, AMppakuus, uHTepdepeHIHs.

O6HapyxeHue nH(PpakpacHOTO U yIbTPAPUOIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd ceera.
To4euyHbIll HICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoenue nzoOpaxeHuil B
iockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npeiaomiieHusi. OTHOCUTENBHBIN MOoKa3aTelb npesoMiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOULIECHWE [JIMH BOJIH MPU TMEPEXOAE MOHOXPOMATUYECKOTO CBETA
4yepes3 rpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. [ducnepcusi cBera. CroxHbI cocTaB O€lI0ro CBeTa.
IBer.

[TomHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTPAKECHMUS.

CobOuparormie ¥ pacceuBaroiye JuH3bL. ToHkas suH3a. DOKycHOE
paccTossHME W OINTHYeCKass CWia TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO



pPAcCTOSTHUSI TOHKOW C(epUYecKOr JIMH3BI OT €€ TeOMETPUH W OTHOCUTEIHHOTO
MOKa3aTelis MPEIOMIICHUS.

@opmysia TOHKOU JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xoa sy4a, MPOMIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
onTu4yecko ocu. IlocTpoeHne wu300pakeHUNW TOYKU U OTpe3Ka IMPsSMOU B
cOoOMpAaroIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

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

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBus HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KIIaCCUYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcCIoBUE HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  MAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOMCTBA W TEXHOJOTMYECKHUE IMPOLECChl: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIIEHUs CBETA.

Habnrogenue noaHOro BHyTpEHHEro oTpakeHus. Mojennb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB Ye€pe3 IUIOCKOINApaIETbHYIO
MJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKoIna, TeJIeCKomna.

HaOmronenune natepdepeHinm ceera.

HaOmronenue 11BeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpa.

HaOmronenue nucnepcuu cBera.

HabGnronenue nonsipu3aluu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3mepenue nokazaress npesioMJICHUs CTEKJIa.



HccnenoBanme 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKHUX JIHH3).

W3mepenne pOKyCHOTO pacCTOSHUS PACCENBAIOIINX JIUH3.

[Tonyuenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKalia U JIMH3BI.

[Tonydyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TE€IECKONUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpPeHIINN U TOISIPU3AIIH CBETA.

N3ydeHne noyisipru3alry CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINU JIA3ePHOTO U3TyUYEHHUS HA IBYX IIEISIX.

HabGmronenue nucnepcumu.

Habmronenue u nccnenoBanue IudpakiimoOHHOTO CIEKTpa.

N3Mepenune InHbI CBETOBOU BOJIHBI.

[TonydyeHue criekTpa U3IMy4eHHUS] CBETOMO/A MPU MOMOIIN AUGPAKIIHOHHOM
PEIIETKMY.

Pa3znesn 6. OCHOBBI ClIeIHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHH U COKPAIIECHUE JUIMHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIYTHUKOBBIE
MPUEMHUKHU, YCKOPUTENH 3aPSIKEHHBIX YACTHII.

YyeHndyeckuii SKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI, MPAKTUKYM.

Onpenenenne WMIYyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3aPsSKEHHBIX YaCTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBECHOE TeIIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTUSA U UMITYJIBC (POTOHA.

dorordpdext. Onpitel A. I'. CronetoBa. 3akonsl hoToddderra. YpaBHEHHE
OunmrenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.



JlaBmenne cBera (B YAaCTHOCTH, JIaBJICHHE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakaromryto moBepxHOCTh). Ombrter I1. H.
JleOenena.

BomnnoBsie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosHb! e bpouis u
pa3Mepsl o0JlacTH  JIOKQJIM3allMM  JABWKYIIEHcs dacTuilel. KopmyckymnspHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 31eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEoNpeaenEéHHOCTeH
['eitzendepra.

TexHHYEeCKHEe YCTPOMCTBA M TEXHOJOTUYECKHUE TMPOILECCHI: CIIEKTPOMETD,

dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.
®doTo3ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHeEITHETO (poToaddekTa.

HUccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUS  MOJYNPOBOJAHUKOB  OT
OCBEIIEHHOCTHU.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.
HccnenoBanue potopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucclienoBanus Gotodddexra.
HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO/ OT HAIPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITHl MO KCCIEAOBAHMUIO CTPOCHUSI aroma. llnaHerapHas monenb aToma
Pezepdopaa.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MpHU MEPEXo0jie aToMa
C OHOTO YPOBHSI JHEPIUU HA IPYIrOM.

Buapl ciektpoB. CIEKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHue ceera. Jlazep.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopna.

HaOmronenue TMHENYaThIX CIIEKTPOB.

YCTpOWUCTBO U IEVCTBUE CYETUYNKA HOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii sxcnepumenm, nabopamophuie padomot, RPAKMUKYM.
HaOmronenue tuHe4aToro crekTpa.



HccnenoBanue crekTpa pa3pekeHHOIO0 aTOMApHOTO BOJOPOJAa M U3MEPEHUE
nocrosiHHon Punbepra.

Tema 3. Qusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas mozens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PagnoaktuBHOCTh. Anbda-pacnaa. DNEKTPOHHBIH M TIO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBoOIICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil GoH u3nydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepubie cuibl. JleQekT Macchl siapa.

SAnepHsble peakuuu. Jlenenue u cunres siaep. Snepueie peakropsl. [Ipodaemsl
YIPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPTIETUKH.

Mertons! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIBHBIE B3aUMOJICUCTBUA. bapuOHBI, ME30HBI W JIEITOHBI.
[IpencraBnenne o CranmapTHON Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®dusznka 3a npenenamu CranmgaptHol Moxaenu. TEéMHass maTepus U TEMHas
DHEPIUsl.

EnuHCcTBO U3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTUUECKUE IIPOLIECCHI: T03UMETP, Kamepa
Bunbcona, sepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAsi TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paaoakTUBHOTO (hOHA C MCIOJIB30BaHUEM JI03UMETpA.

N3ydenue noriouieHust 0eTa-4yacTUl] aTFOMUHHUEM.

Pa3zgea 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.

Otanel pa3BuTUA acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHOMHH. [IpuMEHUMOCTh 3aKOHOB (U3MKKA UIsi OOBSICHEHHUS IPUPOJIBI
KOCMHMYECKNX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. CoOBpeMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMHUS.

Bun 3B&3mHoro nHeba. Co3Be3gus, spKue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cuctema.

Connue. ConmHeuHasi akTUBHOCTb. MicTounuk sHeprun CoHIa U 3BE3I.



3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [lnarpaMma «CreKTpaIbHbIN KJIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHBIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06:ma. Pazderanue raiakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwooenus.

Habmronenust 3B€31H0r0 HeOa HEBOOPYXKEHHBIM TJIa30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM Il ONpPEETICHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aMs CeBEpHOro MOJIyIIapus U SpKUe
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

Cnoco0bl n3mMepenus: (U3NUECKUX BEIUYUH C UCIOJIH30BAaHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBHCUMOCTEMN
(bu3MUecKuX BEIUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.

O6o0uieHne U cucTeMaTu3alus CoJep KaHus pa3feioB Kypca «MexaHukay,
«MonexynsipHast pu3nMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buzukay, « IeMEHThl ACTPOHOMUU U aCTPODUIUKI).

Ponr ¢usuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHMUYECKOH cepax NedaTeIbHOCTH YeIoBeKa, poJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIBbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3nyeckoil Teopuu, posib (HU3NIECKON Teoprur B (OPMUPOBAHUU MPECTABICHUN



0 (pusmueckoil kKapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHIA O PUPOJIE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku yriyonésHoro ypoBHs B 11 kiacce
OCYILECTBISIETCS € YYETOM COJEPKATEIBHBIX MEKIIPEIMETHBIX CBI3E€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOIOTHH.

Mesicnpeomemmnvie nOHAMUA, CE6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HaHuA: SBIICHUE, HAy4YHbIH (akT, runoresa, (pusnueckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, HW3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMH HA OCU KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUU. [Ipu3Haku nomOOHST TPEYroJIbHUKOB,
onpeiesIeHHe MIOAaU TIOCKUX (GUryp u oobeéMa Ted.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MPUPONE, KOJeOaTEIbHBIE
JBIWKEHUS B JKMBOW THPUPOJE, SKOJOTMYECKHE PHUCKH NPU TMPOU3BOJICTBE
JIEKTPOSHEPTHUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMATHOCTUKA B MEIULIMHE, ONTUYECKHE SBIECHUS B >KUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJN, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3IIEKTpO/IBUraTeNb SIKOOM, reHepaTrop MEepeMEHHOro TOKa, MHAYKLHUOHHAs Medb,
JIMHUY 3JIEKTpONepeay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi JHEPreTUKA U SKOJIOTUYECKHUE aCIIEKThI €€ PaA3BUTHSI.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYarOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMHM  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIllecTBa, Y4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTEIbLHOM
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIHOYAsg JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IMUHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOpP Oymymiel mpodeccuu U peann30BbIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOI'NYECCKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYphI, OCO3HAHHUE TJI0OATBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJIICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre ONbITa JAESITEIBHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4yHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUsT (PU3MKH OCYHIECTBISTh TMPOEKTHYIO M HCCIEAO0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBnie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLUXCS
MaTepPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSX PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3nIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB ITIO3HAHNS,

BJIAJICTh BHUAAMHU JACATEIBHOCTU II0 TOJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ PpEIICHUS, HaXOIUThb APryMEHThl I
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a]aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 33Jauyd pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHON
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (QUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJIaCTh
KA3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COJAEPIKAHMS
U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH ITOMUCK,
aHalln3, CHCTEMAaTU3allMi0 M HUHTEPIpPEeTalni0 UHPOPMALUU pa3IHMuHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PELICHHH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W
OpPraHM3allMOHHBIX 3a/lady € CoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUSA B pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMalMKW M IEJEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacrno3HaBaTh IPEINOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W CMSIr4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
VHAMBUYAJIIBHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN KAKJOT0 WIECHA KOJUIEKTUBA;

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHMIKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeeniaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/I1aTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT no pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IUYHBIX
CUTyallUsIX,  MPOSIBISITH  TBOPUYECTBO M BOOOpakeHue,  ObITh
VUHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYIIECTBJISITh ~ TTO3HABATEIBHYIO  JEATECIIBHOCTh B
obsacth (U3UKU U AaCTPOHOMMH, BBISBISATH MNPOOJEMBbI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacupsTh paMKd ~ y4eOHOro TmpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
($u3MKHM, TOCTOSHHO MOBBINIATH CBOM OOpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.



CaMOKOHTpOJIL, AMOIMOHAJbHBIA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BJIaJICTh HaBBIKAMHM I103HABATEJIBHOM peduieKcMM KaK OCO3HaHUs
COBEPILIAEMBIX JICMCTBUI M MBICIUTEIBbHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHHMKEHMIO;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU aHAIU3E PE3YJbTaTOB
JIESITCIbHOCTH;

IPUHUMATh ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPH aHAJIW3€ PE3YJIbTaTOB
JIESITCIIbHOCTH;

MPU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce AOCTHKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI TIO
dbuzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOYyYaroIIUXCs

COBEPILICHCTBYETCS AMOITMOHAIIbHBIN UHTEJICKT, MIPEANOIararonuii
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTUSI COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AIMOIMOHAILHOEC
COCTOSIHUE JpPYTHX, YYUTHIBATh €ro MpPH OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemiaTh KOH(QIUKTHI.



[MPEAMETHBIE PE3VJIbTATBI

K xonmy oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJIoBeKa, POJib U MECTO (M3HKU B COBPEMEHHON Hay4HOU KapTHHE MUPA,
3HAQUYEHHE OMKCATEJIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWHAMHUKH, POJIb (U3UYECKOW TEOPHH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NUECKON KapTUHE MHPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeied (u3ndeckux Tel U
MpoLIeCCOB (SIBJICHUM): WHEPIMAIbHAS CHCTEeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepuajibHas TOYKa, PABHOYCKOPEHHOE JIBUKEHHUE,
CBOOOJIHOE mMajieHue, aOCOoNIOTHO ympyras naedopmariusi, aOCOITIOTHO
yIpyroe u adCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPAOTO (KPUCTALTUMYECKOTO) Teja, UIeadbHbIi ra3, TOUeYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXAaHHMYECKHE TIPOLIECCHl U SIBIICHUA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIXKEHUS, (POPMysIbl KHUHEMATUKH PaBHOYCKOPEHHOTO
NBIOKCHUS, TpeoOpazoBanusi ['anmumess it CKOPOCTH U TEpeMeleHUs,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
SHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBeCHUs] TBEPIOro Tena), NpPU OTOM HCIOJIB30BAThH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJibca U
MEXaHUUYECKOM IHEPTUU, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOLIECCHI U SIBJICHUS, UCTIOJIb3Ys
ocHoBHble moJokeHns MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIECTBA CO CpeIHEW KUHETUYECKOU
AHEPruel TEIJIOBOTO JABMIXKEHUS €r0 YacTHIl, CBSI3b JABJICHUS UACaTbHOTO
ra’a ¢ KOHLEHTpalUWEeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE



MenneneeBa—Kianenpona, mnepBbIM 3aKOH TEPMOAUHAMUKH, 3aKOH
COXpaHEHUs! PHEPIrUU B TEIUIOBBIX MPOLECCAaX), MPU 3TOM HCHOJb30BaTh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHeneeBa—Kianelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENA W U1 3aMKHYTOM DJIEKTpUYECKOW nemnu, 3akoH J[xoynsa—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIONb3ys BEITUYMHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, IOTEHUUAJIbHAsl DJHEpPrusi, KHHETHYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
SHEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBbHOIO rasa,
OTHOCUTEJIbHAS BJIAXKHOCTH Bo3ayxa, KIIJI waeansHOro TEmioBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh TOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLIHMAT 3JEKTPOCTATUYECKOrO OIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYIIAas  CWJla, CUJa  TOKa,
HaIIpSDKEHUE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4yacTKa LENU C IOCIEAOBATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JNBHKeHHE, MU(y3Hs, UCIIapeHHE,
KUIEHHE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAallPaBJI€HHOCTh
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IpyrOM C  HWCHOJB30BAHMEM  IIPSAMBIX  H3MEPEHUM, IIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATh pE3YyJIbTaThl MOJTYYEHHOU



3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHUAEC TpapuKoB C YIETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, ENIaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE WM3MEPEHUS (PU3MUECKUX BEIMYMH, NIPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MperIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCJIEOBATENBCKOW W IPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATh  (OPMYINbI, 3aKOHBl, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1a4, MpoBOJIUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4ETOM IOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TaKKe UHTErpaluu 3HAaHUM U3 Apyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MIPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBSA3aHHOM C (PU3MYECKUMHU NpOLECcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIeCTBA;



OPUMEHSTh pa3juyHble crocoObl paboThl ¢ uHpopManuen (HU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMamMio W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U IIO3HABATEIIbHBIC YMEHMUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJI€KBATHO OIICHUBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpenMeTHbIE pe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHHE MUpa, pOJib aCTPOHOMHUH B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEWIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoit Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJHOPOJIHOE
MarHuTHOE TOJI, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAJIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeIel aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH AJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIIOJB3YS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJICKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddekra, mepBeld U BTOpod mocTynarsl bopa, mpuHIUDI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE MPOIECChl M SIBJICHUS, UCMOJB3YsSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPTuUs,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWs  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCliepcusi, TOJHOE BHYTPEHHEE OTpaKECHHUE,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENEIIATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl MOJYYEHHONW  3aBUCHUMOCTH



¢uznueckux BeIMYMH B BHAE TpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MperIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEACHUH HCCIeT0BaHUN
B paMKax yueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

peuiath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMU aHajiu3a YCJIOBHS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pelath KayeCTBEHHbIE 3a7aud, TpeOylolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

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

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MUECKUMH MpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUM, & TAKXKE€ Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTMM JJis JajbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynme C HCIOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied nmpodeccnoHalIbHOM AesITEIbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IIpakTuuyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro no paszneny 35
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 20
33 ArperaTHble cocTostHUS BetiecTBa. da3oBbie 14 1
TIePEXO0/IbI
Hroro 1o pasneny 49
Paznen 4. JIEKTPOJINHAMUKA
4.1 DNeKTpUYECKOe ToJie 24
4.2 IToCTOSIHHBIN IEKTPUUECKUI TOK 24




4.3 Toku B pa3IuyHBIX cpenax 6
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. 3JIEKTPOJANHAMUKA
1.1 MaruauTtHoe mnosie 14
1.2 DNEeKTpOMarHuTHas MHIAYKIHS 13 1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue koneOaHus 10
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15
23 MexaHnueckue U JeKTPOMarHUTHBIE 10 1
BOJTHBI
24 Ornrtuka 25 1
Hroro mo pazueny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayannu3m 15

4.2 ®uszrka aroma 5

43 ®u3MKa aTOMHOTO S7pa U 3JIEMEHTapHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U acTPOPU3UKH 12
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHUKYM
6.1 OuznyecKkuil NPakTUKYM 16 16
Htoro no pazneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 NPEMETHOTO COJICPYKAHHS U OTIbITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOe Bpemst 10
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




CUCTEMA OLHEHKH JIOCTHP)KEHMA TIVIAHUPYEMDbIX PE3YJ/IBTATOB

Buabl KOHTPOJISi: BXOOHOM, IPOMEKYTOYHBIN, TEKYIIUN, TEMATHYECKUN.
MeToabl KOHTPOJISI: THCbMEHHBIN U YCTHBIM.

®opMBbI KOHTPOJISI: TECT, CaMOCTOATENbHAs padoTa, YCTHBIM OMPOC, OTYET IO
IpaKTUYECKO padoTe.

1. TlucbMeHHBIE KOHTPOJIbHBIE PA0OTHI

2. Texymuit KpaTKOBPEMEHHBIM KOHTPOJIb

3. B xome TemaTM4ecKuX NPAKTUYECKUX pabdOT TMPOBEPSETCS YPOBEHBb
c(hOPMHUPOBAHHOCTH Y IIKOJHLHUKOB ASKCIIEPUMEHTAIBHBIX YMEHHMM W HAaBBIKOB, a
Tak)ke 0a30BbIX UCCIIEOBATEIBCKUX JICUCTBHIMA.

KPUTEPUM U HOPMbI OIIEHKHU 3HAHUM OBYUAIOIIINXCA

Pe3ynpTaThl 00yueHHs OIEHUBAIOTCS MO NATUOAUIBHOW cucteMe. Ilpu oreHke
YUUTBHIBAIOTCS CJIETYIONINE KaYEeCTBEHHBIE MOKA3aTe OTBETOB:

e  T1iyOuHa (COOTBETCTBUE U3YYECHHBIM TEOPETHUECKUM 000OIIECHUSIM);

®*  OCO3HAaHHOCTH (COOTBETCTBUE TPEOYEMBIM B MPOrpaMME YMEHUSM IMPUMEHSTh
MOJYYEHHYI0 HH(OPMALIHIO);

*  MOJHOTA (COOTBETCTBUE O0OBEMY TPOTrpaMMbl U HHPOPMAITUN YICOHUKA).

[Ipn oOIlEHKE YYHUTBIBAIOTCSA YHCIO M XapakTep OMMOOK (CYIIECTBEHHBIC WM

HECYILIECTBEHHBIE).

Cywiecmeennvle oumiudKuU CBSI3aHbI C HEIOCTATOYHON TTTyOMHOW U OCO3HAHHOCTHIO
OoTBeTa (HampWMep, YYCHWK HEMPABWJIBHO YKa3al OCHOBHBIC MPU3HAKU TOHSATHH,
SBJICHUM, XapaKTEpHbIE CBONCTBA BEIECTB, HEMPABUIHHO CHOPMYIUPOBAT 3aKOH,
OpaBWjIO U T.I. WIM YYEHWK HE CMOT TMPUMEHUTHh TEOPETHUECKUE 3HAHWS IS
OOBSCHEHUSI W TIPEACKa3aHUs SBJICHWUM, YCTAHOBJICHUS NPUIMHHO-CIICICTBEHHBIX
CBS3EH, CpaBHEHUS U KJIacCU(UKAIIUU SIBJICHUH U T. I1.).

Hecywiecmeennvle owudKu ONPENEIAIOTCS HEMOJHOTOM OTBeTa (HAIpHUMeED,
VOYIIEHWE U3 BUA KaKOTO-THO0 HexapakTepHOro (akrta Mpu OMUCAHWUU BEIICCTBA,
nporecca). K HHUM MOXHO OTHECTH OTOBOPKHM, OIHUCKH, JIOMYIICHHBIE IO
HEBHUMATEJLHOCTU. Pe3ynbTarhl 00ydeHUsI MPOBEPSIOTCS B MPOIIECCE YCTHBIX H
MHMCbMEHHBIX OTBETOB YYaIllUXCs, a TaKXKe MPU BBIMOJTHEHUH HMH XUMHYECKOTO
DKCIIEPUMEHTA U MCCIEN0BATEIILCKUX JCUCTBUH.



K.]IaCCI/I(l)I/IKaIII/Iﬂ OIMOOK M HEA0Y€TOB, BJIIMAIOIIHNX HA CHUKCHHUEC OIICHKH

Ouiuoku:

Heoouemui:

— HENpPaBWIbHOE ONPE/ICTICHUE IOHATHS, 3aMEHA
CYIIECTBEHHON XapaKTEPUCTUKH MOHITUS HECYLLIECTBEHHOM;
— HapylIeHHE MOCIeA0BATEIbHOCTH B ONMMCAaHUN 00BEKTa
(s1BJIEHUS) B TEX CIydasx, KOT/Ia OHA SIBJISETCA
CYIIECTBEHHOM;

— HENPaBWIbHOE PAaCKPBITUE NPUYMHBI, 3aKOHOMEPHOCTH,
YCIJIOBHS IPOTEKAHUS TOTO UM UHOTO U3YYEHHOTO SIBJICHUS;
— omuOKH B CpaBHEHHH OOBEKTOB, HX KIACCU(PUKAIIMH HA
CPYIIIBI IO CYIIECTBEHHBIM MPU3HAKAM;

— He3HaHue (aKTHYECKOro MaTepHuaia, HeyMEeHUe
MIPUBECTU CAMOCTOSITENIbHBIE TPUMEPBI, TOATBEPKIAIOIINE
BBICKA3aHHOE CY)K/ICHUE;

— OTCYTCTBUE YMEHMS BBIIOJHATH PUCYHOK, CXEMY,
HETPaBUIIBHOE 3aIIOJTHEHNE TaOJINIIbI, HE YMEHHE
MOATBEPAUTH CBOW OTBET CXEMOM, PUCYHKOM,
WUTIOCTPaTUBHBIM MaTepUaioM;

— OIMOKU IPH MOCTAHOBKE OMBITA, MPUBOASIINE K
HENPAaBUWJIbHOMY PE3YJIbTaTy;

— 3aTPYJHEHUs B IPABUJIBHOM ITOKA3€ U3YUEHHBIX
00BEKTOB.

— TnpeoOiajaHue TIPU OMTUCAHUN
00BEKTa HECYIIECTBEHHBIX €r0
NIPU3HAKOB;

— HETOYHOCTH TPH BBHIIIOJHCHUU
PHUCYHKOB, CXEM, Ta0JIUII, HE
BIUSIIOIIUX OTPUIIATEIIHFHO HA
pe3yabTaT paboThI;

— OTCYTCTBHE 0003HAUCHUH U
IO IITACEH;

—  OTHEJbHBIC HAPYIICHUS
IIOCJIEIOBATEILHOCTH OTIEpaIIuit
IpY TIPOBEICHUH OTIBITA, HE
NPUBOJISAIINE K HEMPABUIBHOMY
pe3yIbTary;

— HETOYHOCTH B ONPEACICHUU
Ha3Ha4YCHHsI MPUOOPa, ero
NPUMEHEHHUE OCYIIECTBISETCS
TIOCJIe HABOISAIINX BOIIPOCOB;

— HETOYHOCTH TPU HAXOXKICHUH
00BeKTa.

XapakrepucTuka uugpoBoi OLEHKHU

OTMeTKa «5»

OTMeTKa «4»

OTMeTKa «3»

OTMeTKa «2»

OTMeTKka «1»

OneHKa TeOPeTHYECKUX 3HAHUIA

OTBET TTOJTHBIN u
MpaBUJIBHBIN Ha
OCHOBaHUM H3y4YEHHBIX
TEOpHUil; Marepuan
U3JI0KEH B
OnpeAeIeHHON
JIOTUYECKOH
MOCIIEI0BATEILHOCTH,
JUTEPAaTYPHBIM SI3BIKOM;
OTBET
CaMOCTOSITEIIbHBIH.

OTBET TTOJTHBIN u
MIpaBUJIbHBIN Ha

OCHOBaHUHM M3YYCHHBIX

TEOpHU; MaTepuan
U3JI0KEH B
onpeeIeHHON

JIOTHIECKOU
TOCJIeIOBATEIbHOCTH,
IpA 3TOM JIOMYIICHBI
JIBE-TpU
HECYIIECTBEHHBIE
OIIIMOKH,
I/ICl'lpaBJ'leHHble 1o
TPeOOBAHHIO YUUTEIIS.

OTBET TOJIHBIH, HO
IIPH 3TOM JOMYyIIEHA
CYyILIECTBEHHAs
OIIMOKA WIIK OTBET
HETIOJIHBIH,
HECBS3HBIIN

HIpY OTBETE
00HapyXeHO
HETIOHNMaHUe
yJarnmmcs
OCHOBHOTO
cofiepKaHHs
y4eOHOTO
MaTtepHana uim
JOMYIIEHBI
CYILECTBEHHBIE
OLIMOKH, KOTOPBIE
ydauuiics He
MOXKET UCNIPABUTH
TIPY HABOASIIINX
BOIpOCax
YUHUTEIS

OTCYTCTBUE
OTBETa




OneHKa IKCIEPUMEHTAIBLHBIX YMEHHIA.

OI.[CHKa CTaBUTCS HA OCHOBAaHUH Ha6J’IIOHCHI/ISI 3a y4Jamumcs u

pabora BBINTOJTHEHA
MOJTHOCTEIO u
NpPaBUIbHO,  C/ENaHbI
HpaBHIIEHEBIC

HaOJIIOJEHUS U BBIBOJIEL
JKCIIEPUMEHT MPOBEICH
Mo IUIAHY C YYETOM
TEXHUKH O€30MacHOCTH
U mpaBwil pabOTBl C

pabota BBINIOJTHEHA
NpPaBWIGHO,  CIEJaHbI
HpaBUJIbHbIE

HaOJIIOAEHUS U BBIBOJIEI,
HO npu 3TOM
SKCHEPHUMEHT MPOBEIEH
HE TIOJIHOCTBIO  WJIH
JIOITyIIEHBI

HECYIICCTBCHHLBIC

pabota
NPaBWIEHO HE MeHee

BBIIIOJIHCHA

YeM HAaIoJOBHHY WIN
JIOMyIIEHA

CyIIECTBCHHAS
orroKa B xoze
IKCIIEPUMCHTA, B
00BSICHCHHUH, B

odopmiieHNH paboTEHI,

JIOIYIIEHH! 1Be (U
Ooee)
CYILIECTBEHHbIC
OIIIMOKH B XOJI€
JKCIIEpPUMEHTA, B
00BSICHEHHH, B
odopmMITeHIH
pabotsl, B
COOJTIOIEHUH

pabora He
BEINIOJTHEHA, Y
oOyyaromierocs
OTCYTCTBYIOT
9KCTICpUMEHTAIBH
bIE yMEHHS

HpoJeaHHoN paboTe.

JIomylmieHo He Ooree
IBYX HECYIIECTBEHHBIX
OIIMOOK; COCTaBJICH

OTU€T O TMpOJeNaHHON

OT4ET O
MIpoIeTTaHHOU
pabote He
COCTaBIICH.
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UIaH pelieHus | IUIaH pelieHus | IUIaH pelleHus | JOIyIIeHBI IBe (M | 3a1a4a He
= COCTaBJICH TPABHJIBHO, | COCTAaBICH MpPABUIBHO, | COCTABICH 6onee) petieHa.
ﬁ CE HPaBUIBHO HPaBUIBHO HPaBUIILHO; CYILECTBEHHBIE
E s OCYLIECTBICH  MOAOOp | OCYLIECTBICH MOIOOp | MPaBHIBHO OlIMOKH B IUIaHE
2 % XMMUYECKUX DPEaKTHBOB | XUMHYECCKHX PCAKTHBOB | OCYILICCTBICH IMOAOOp | pelIeHHs, B
= = U 000pyIOBaHHS;, IaHO | U OOOpYIOBaHMA, IPH | XUMUYECKUX nondope
E é HOJNHOEC OOBSCHEHHE U | 3TOM  JONYIICHO HE | PEaKTHBOB U | XUMHYECKHX
g E ClIeTIaHbl BBIBOJBL. Gonee IBYX | o0OpymOBaHHsA,  HO | pPEaKkTHBOB u
:‘ E HECYIECTBEHHBIX JOITyIIeHA obopynoBaHusi, B
i = omMO0K B OOBSCHEHHH | CyIIECTBEHHAs 00BSICHCHUT u
2 ? Y BBIBOJIAX. ommoka B | BBIBOJAX.
Q o 00BSICHEHNN
% BBIBOJIAX.
B JIOTHYECKOM B JIOTHYECKOM B JIOTHYECKOM HUMEIOTCS 3aj1aya He pelieHa
ﬁ paccyXaAeHUH U paccyXaeHUH 1 paccyXIeHUH HEeT CYILIECTBEHHBIC
g E PEILICHUHU HET OLIHOOK, PCIICHUH HEeT CYIIECTBEHHBIX OIINOKH B
g g 3aj1aya perieHa CYILLIECTBEHHBIX ommnboK, HO JIOTHYECKOM
= 8 palMOHAIBHBIM ounboK, HO 3a1a4a JIoITylIeHa paccyxIeHUU 1
E ] crocodom pemieHa CYILIECTBCHHAS pelICHHN
g é HepaluOHAIbHBIM ommbKa B
:‘ § croco0oM mim MaTeMaTHYECKUX
i 2 JOMYIICHO He 6osee pacuerax
2 =9 JIBYX HECYIL[CCTBEHHBIX
@) omuboK
OTBET TIOJIHBIH U OTBET HENOJHBIA WK paboTa BBIIONTHEHA He | pabora paboTa He
- s NpaBUIbHBIH, BOSMOXKHA | JOIYILIEHO He Ooee MeHee 4eM BBITNIOJIHCHA MCHEE | BBINOJIHEHA
§ é % .| HeeyulecTBeH s JIBYX HECYILIECTBCHHBIX | HAIOJIOBHHY, YeM HaIlOJIOBHHY
= 5 g S ommbka OIMboK JIOyIIICHA OJTHA HITH COZICPIKUT
= E E.. g CYIIIECTBeHHAs HECKOJIBKO
= = g omnbKa u JABe-TpH CYILIECTBEHHBIX
= Z HECYIIeCTBEHHEIE onM60K
o TTpOIIEHT BBITOIHCHUS TTpOLIEHT BBITIOIHEHHS IporueHt IporieHt paboTa He
% E = g padotst paboThr BBINTOJTHEHUS pabOThH BBITIOJTHEHUS BBITIOJTHEHA
S = = 5 paboThI MeHee
o) E & 90-100% 70-89% 40-69% 40%




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» dmsuka, 10 kmace/ Kabapaun O.®., Opnos B.A., OBenuuk O.E. u apyrue;
noj penakiuent [Tuackoro A.A., Kabapauna O.®., AKIIMoHEpHOE 00IIIECTBO
«M3natenbctBO «IIpocBemieHue»

» dusuka, 11 kmace/ Kabapaun O.®., ['mazynoB A.T., Opnos B.A. u apyrue;
nox penakimeit [Tuackoro A.A., Kabapauna O.®., AKIIMOHEpHOE 00IIIECTBO

«3narensctBO «lIpocBenieHne»

METOJIUYECKHUE MATEPHUAJIBI JJISA YYUTEJISA

1. [Tpumepnas paboyast mporpamMma cpeaHero oomiero oopasopanusi. dusuka.
bazossiit yposens (s 10-11 kimaccoB 00pa3oBaTenbHBIX OpraHU3aIIHi)
DKcnepuMeHT B 00yueHUn (PU3uKe B MIKOJIE

1. Maiiep B.B., Maitep P.B. DnektpudecTBo: yueOHbIC SKCIIEPUMEHTAIbHBIC
nokasareabcTBa. M. 2006

2. lllyroB B.M. u ap. DxcniepuMeHT B puznke. PU3NUECKUil MPaKTUKYM.

3. T'opes JI.A. 3anuMatenbHbIE OMBITHI IO (PUBUKE

4. KostynoBuu M. I'. - JlomarHuit 3xcriepuMenT o pusuke. 7-11 kmaccer
(bubnmoreka yuurens ¢uzuxu) — 2007

5. JIeMOHCTpallMOHHBIN 3KCIEPUMEHT 1O (PU3UKE B CTApIIMX Kiaccax. YacTh



6. JleMOHCTpallMOHHBIN SKCIIEPUMEHT 1O (U3HKE B CTApIIUX Kiaccax. YacTpb
2.

7. XopomaBuH C.A. JIeMOHCTpallMOHHBIHN 3KCTIEpUMEHT 1o (uszuke. OnrTuka.
AToMHas ¢u3uKa

8. EnmprioB A.B. ®ponTanbHbie 1abopaTopHbie padoTh o pusuke. 11 kimace
9. Crenanos C.B., CmupHoB C.A. JlabopaTopHbIi IPAKTUKYM 1O Ppu3nKe. M.
2010

10. [ITaxmaes H. M., H. W. I1aBnos, B. 1. Teimyk. ®U3nyecKuil 3KCIEPUMEHT
B cpeaneit mkose: Konebanus u Bonusl. KBantoBas ¢pusuka / H. M.
[[TaxmaeB,—M.: [IpocBenienue, 1991.

Metonuka oOydenus pusznke

1. Meroaunueckuil cipaBoyHuK yuutens Guuku. M. 2003

2. Hecrannaptueie ypoku ¢usuku. Coct. C.B. BopOposa. Bonrorpaz, 2000
3. [llaramoB B.®. ®usuka Ha BCro kn3Hb. M.-Cno, 2003

Metonuka oOydeHus penieHuo 3a1a4

1. Cemxe A.M. Hecranagaptabie 3agaun no ¢pusrke (B momorp yaureso) -
2007

2. Kamenkuii C.E., OpexoB B.I1. Metoauka pemienus 3aay 1o ¢Gpusuke B

cpenueit mkone. M. 1971



IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Hudporas odbpazoBarenbHas miatdopma LECTA!
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
OO6mmupHas KOJUICKIMS aHUMAaIUi JJ1s1 JIF0OOM TeMbI ypoOKa.
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
TGCTBI, 3aaHUA C HOI[pO6HBIM OITMCaHUEM BBIITOJIHCHUA, J'Ia60paTOpHBIC
3ajauu, MHTepecHbIe yrpaxuenus http://www.fizika.ru/

VYyeOHbIE IJI1aKaTbl, MOJACIN U aHUMAILIMH, SKCIIPECC-TCCThI, YBJICKATCIIbHLIC
urpsr https://college.ru/fizika/

3J'I€KTp0HHa}I Hoz[6op1<a KYPHAJIOB I10 (bHBI/IKe OT U31aTCJIBCKOI'O A10Ma
«IlepBoe centsiops https://fiz.1sept.ru/

bubnuorexa I{OK https://edsoo.ru
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