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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpeIHEro oO0Iero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «DPusrka» B 00pa30BaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYEHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M Pa3BUTUA OOyYAIOUIMXCS CpEIACTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTABISCT BO3MOXKHOCTH JUISI pealii3alldd  PA3JIMYHBIX METOANYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIal B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMH CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HuKH Ha ypOBHE CpPEHETO 00I11ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B COOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINOIAraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanusyercsi MNOCPEACTBOM BBEIEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cojiepKaHus TPOTPaMMbl TT0 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO0 SKCIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM mpoBoAuTcs au6o B koHue 10 m 11 kmaccos, nubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yudeHus paszzaena (temsl). Ilpu stom monm pabotamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBle€Ha €AUHBIM IepeuHeM. BuiOop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOy4YarOUIMMHUCS YMEHHMSIMU MPOBOJMUTH TMPSAMbIE U KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM /Ui pacu€THBIX 3aJa4 MPUOPUTETOM SBIISIOTCS 3aJladyd C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKa3aHUe MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OO0ECIIEUCHHIO Y4eOHOTo Ipolecca Kypc (U3HKH YrTyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKHMX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEYUCIICHHBIX B TMporpaMme 1Mo (U3UKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHY0  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHHUM MNPOEKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. @u3nyeckuii 3aKOH, TpaHUIlbl €ro npuMeHuMoctu. dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWXKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOrO JIBMYKCHMS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIMU HAa OCH CHUCTEMbl KOOpPAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO majeHus. J[BuxeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m vactora oOpamieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKECHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEH ABMIKEHUS OJIHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIUOHAIBHONM 3aBUCHUMOCTH MEXY JalbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaT€pUaIbHbBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kemepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WM ra3e, €€ 3aBUCUMOCTD OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOM INIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimeHta TpeHsl MO BEJIWYUHE YIiIoBOro koddduimeHra
3aBucuMOocTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. [locTymarenbHoe W BpamaTeIbHOE JBHKEHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHplE W HENOTEHUMAIbHBbIE CHIbL. [loTeHnmanbHass >SHeprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHHS] BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. CaMONpou3BOIbHAA — peJaKkcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHne MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMUKe. Beruucienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl  H3MEHEHUSI  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenmenoBanne npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa30BbIX MEPEX0IaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIeHuUs.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JaeopMalid  pe3MHOBOro oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHEHUSI BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIIOB Il AJIEKTPOCTATUYECKOro TMojds (Kak OJHOPOAHOrO, TaK u
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTH 3TUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konpencarop. DIeKTpOEMKOCTh KOHJEHCATOpPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa i1 ydacTka 1eIu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpuueckux mnenei. [IpaBuia Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM  (3aMKHYTOM) D2JIGKTPUYECKOW Ienmu. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT HANpsDKEHHs JJIA PEe3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejeina u3MepeHusi ammnepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TMOJIE3HONM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes I dIEKTPOoIIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYINPOBOJHUKOBBIE NPUOOPHI: JHOA,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHBbI eKTposnsza Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTETBHBIX NPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  paslenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpaPUH U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBasi 1ad0paTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTophl 1 X MPOEKIKU Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUAKUE KPUCTAIIIbI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoMarHeTuky, rapa- U JIMaMarHeTUKH.



TexHru4eckue yCTpPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa 7uHHMA  WMHAYKOUM  MAarHUTHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me4Yb, COJIECHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJ IPU ABUKECHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenue MarauTa B alIOMUHUEBON (METHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanune kosneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHMIT HUTSAHOTO M MPY>KUHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIINUX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHITBI TOKA B KOJIEOATEIBHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOIIUX JIEKTPOMATHUTHBIX KOJIEOaHU.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO M IPUHIMT ACHCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

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

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3MU U TENIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepeHunu u guppakiuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MTOSpU3anus, Tudpakius, UHTepdepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroiyl IOJIHOI0 BHYTPEHHEIO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epruyeckoil JHH3bI OT €€ IF€OMETPUH U OTHOCHUTEJIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxeHus. Mojienb CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMuUKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUCHHUS Ha ABYX LIETSAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  IIPUMEHUMOCTM  KJIaccuyeckom  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHusa Buna. I'unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTor(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [l1anka Ha ocHOBE HcclieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieare GoTOHOB MPU MEPEXOE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3nydueHus. JlozumeTpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpaluy U UCCIIENOBAHUS YJIEMEHTAPHBIX YACTHL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnanHcTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHBIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHusl pa3fenoB Kypca «MexaHukay,
«MonexynsipHasi pu3nMKa U TEPMOAUHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib GU3MIECKON TEOprUr B POPMUPOBAHUU MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

N3yuenne kypca ¢usuku yrayonéuHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIE
JBUKEHHUS B JKABOM MPHUPOJIEC, IKOJOTMYECKHUE PHUCKU TPU TPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAUINYECKAs! CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOBUTATEND IKOOM, TeHEepaTOp MEPEeMEHHOTO TOKa, WHAYKITMOHHAS TeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaguOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ armapar, BOJIOKOHHAA OIITHKA, COJIHCYHAsA 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakIAHCKOTOBOCIIUTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOTOBOCIIMTAHMSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHWE K TOCYyJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBECHHOTOBOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOTOBOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKE.

TPYAOBOIrOBOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O W CamMoOOpa3oOBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOINYECCKOIOBOCIINTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpYXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTUHAYYHOI'OIIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicCTBUSA
Ba3zoBniesornueckneeicTBuA

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIienccienoBaTeILCKHEIEHCTBUA

BJIAJIETh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMU U METOJIaMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaJW3UpPOBAThH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCHUTHh 3HaHHMSA 10 (U3NKE B MPAKTUYECKYH 00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOTO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh0CTOBEPHOCTHUH(OPMALIHH;

UCIIOJIB30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMmyHMKaTHBHBICYHUBEpPCAJIbHbIeyYeOHble1eliCTBUSA:



OCYIIECTBISITh OOIIEHWE Ha YpokKax (HU3MKM U BO BHE-ypOUHOUH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIEeCTBA  KOMaHIHOM U
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATH HAEH C MO3ULHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYILECTBIIATh  ITO3HABATEJIBHYIO  JACSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;
JaBaThOIIEHKYHOBBIMCUTYAITUSIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATHIIPUOOPETEHHBIMOIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTE/IJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUIM, BHOCUTh KOPPEKTHUBBI B I€STEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHMMATh MOTHBBI M ApPryMEHTHI JIPYTUX IPU AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MO>KHOCTEI;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC M
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax esTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (DU3UUECKON TEOpUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJI0, MAaTEepHUANIbHAs TOYKA, PABHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyath yCJIOBHUSL (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXAaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMSI HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpPAaHEHUsl PHEPTrMU B TEIUIOBBIX MPOIECCaX), MPU ITOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsga, 3aKOH Kyiona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UIMHU DIECKTPUUECKUX
MOJIEN, TP ATOM YyKa3biBas YCIOBUS NPUMEHHUMOCTH 3akoHa KyroHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEII, CHUJIA,
MOMEHT CHWJIbI, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSDKECTH, CUJia YIPYTrOCTH, CUJia TPEHHUS, MOIIHOCTD,
SHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
HEprus ymnpyroi gedopmaruu MNpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPrusli HUJCabHOIO OJIHOATOMHOIOrasa, paboTa WE€aIbHOTO Ta3a,
OTHOCHUTEJIbHASA BJIAXKHOCTH Bo3ayxa, KIIJ[ waeanbHOro TEmmoBOro
JBUTATEIIS; AIEKTPUUECKOE TO0JI€, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpspKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHUHMAIOB, JJIEKTPOJABWXKYIAs CHJIa, CUla  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUuYeckass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE YYacTKa LEMNHU C MOCJIEI0BAaTEIbHBIM U
NapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUs  (PU3MYECKUX  SIBJICHHIA:
MEXaHUUYECKOE JIBUKEHWE, TEIJIOBOE JIBMXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABICHHOCTh
TerIonepeaayu, JIEKTpU3als Tes, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHAE TpaduKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH ;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJr01aTh IpaBuiIa 0€30MacHOr0 TPpyJla MPHU MPOBEICHUU UCCIe0BaHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MUECKO MOJENbI0: Ha OCHOBAHHMM aHAJIW3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTh PacYEThl HA OCHOBAHMM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xonny oOyuenusi BII knacce mpeaMETHBIE pe3yJbTaTbl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh pPOJb (U3MKK B  HKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYECHUE OINUCATEIBbHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3MYecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKUE KOIeOaHus, MATEMaTUYECKU MasTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiA0OBOTO M MACCOBOTO YHCEN UM 3HEPTUU B SJCPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM TMOTOK, cuia AmIiepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snuep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JeNlaTh  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MIJIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH UCCIEIOBAHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKOl MOJEIbl0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOJUTH PACU€Thl HA OCHOBAHWU MMEIOIIUXCS JTAHHBIX, aHAJIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
NESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3NYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ MHpOopManuen (GpusnIecKkoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMALMU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u MO3HABaTEIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHMBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

KosnnyecrBoyacos
Bcer Konrpoabsnbiepador  IIpakruuyeckuepador
0 bl bl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIEpecypc
bl

Pazgen 1.HAYUHBIN METO/I HIO3HAHWSA ITPUPOIbI

http://school-

11 Hay4npliiMeTOAITO3HAHUSTIPUPOABI 6 collection.edu.ru/
Hroronopasznery 6
Pa3zpen 2.MEXAHUKA
2.1 KunemaTtuka 10 1 i ://S.C hool-
collection.edu.ru/
2.2 JlnHamuka 10
2.3 Crarukarépaororena 5
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10
Hroronopasznery 35
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHOKHHETUYECKOUTEOD 15 1 http://school-
' 17031 collection.edu.ru/
3.2 TepmonunHamuka. TennoBbleMalInHbI 20 1
33 ArperaTHbIe COCTOSIHHSI BEIIIECTRA. 14 1
®da30BbIC IEPEXOIBI
Hroromnopazaeny 49

Paznea 4.9JIEKTPOANHAMHUKA



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

4.1 DIIEKTPUUYECKOLTIONE 24 it ://S.C hool:

collection.edu.ru/
N . http://school-

4.2 [ToCTOSITHHBIMAIEKTPUUECKUMUTOK 24 :
collection.edu.ru/
http://school-

4.3 Toku B pa3nmuUHBIXCpEaax 6 collection.edu.ru/

Uroronopazneny 94
Paznen 5.0PU3UYECKH IPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopazaeny 16
PesepBHOeBpems 10
OBILEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTejibHbIEPeCyPChI

Pazngen 1.9JIEKTPOJIMHAMUKA
1.1 MaruantHoenone 14 http://school-collection.edu.ru/
1.2 DIIEKTPOMAarHUTHASUHIYKLHS 13 1

Uroronopazneny 27

Pasnea 2. KOJIEBAHUSI U BOJIHbI
2.1 MexaHnndyecKueKoneoanms 10 http://school-collection.edu.ru/
2.2 DNeKTPOMarHUTHBIEKOJICOaH s 15
93 Mexaangeckue u 10 1

AJIEKTPOMATrHUTHBIEBOJTHBI

2.4 Onruka 25 1

Hroronopasznery 60

Paznea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 OcnoBrl CTO 5 1 http://school-collection.edu.ru/
Hroronopazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KOPHYCKY THPHO 15 http://school-collection.edu.ru/
BOJIHOBOM TyaJTi3M
4.2 dusukaaroma 5
43 ®u3uKa aTOMHOTO f/1pa U 5

OJIEMCHTAPHBIX YaCTUI]
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http://school-collection.edu.ru/
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Hroronopaznery 25

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DNEeMEHTBHIACTPOHOMUH U 12
acTpou3uKu
Hroromnopazaeny 12
Paznea 6. PU3MYECKHN MPAKTUKYM
6.1 OU3NYECKUNTTPAKTHKYM 16 16 http://school-collection.edu.ru/
Hroronopasznery 16

Paznesn 7.0 BOBIIAIOIIEE IIOBTOPEHUE

CucremaTtu3sanus 1 0000IICHIE
MPEIMETHOTO CO/ICPKAHUS U
7.1 OIIBITA IEATEIBHOCTH, 15 http://school-collection.edu.ru/
MPUOOPETEHHOTO MPU UIYUYECHUN
Kkypca pusuku 10 — 11 kmaccon

Uroronopazneny 15

PesepBHOEBpEMs 10 ‘ ‘

OBIIEE KOJIMYECTBO YACOB I10 170 4
[NPOT'PAMME

16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Ne KosanuyecrBoyacos
IeKTPOHHBbIeNU(PPOBHIEOOPA30OB
n Temaypoka Be KonTpoasubl  IIpakruyecku
aTeJIbHbIEPECYPChI
/ ero  epadoThbl epadoThI
n
1 dwusuka — pyHAaMEHTaIbHAs HayKa O MPHPOJIE 1 http://school-collection.edu.ru/
2 Hayumbiit MCTOA IO3HAHHA 1 MeToﬂf’I 1 http://school-collection.edu.ru/
uccieoBaHusl (PU3UYECKHUX SBICHUIN
3 OKCHEPUMEHT U TEOPUs B IPOLIECCE MTO3HAHUS 1
npupozsl. Habmonenne u skcriepuMeHT B pusnke
4 Crioco6bn3mMepeHUsIpU3NUECKUXBETUUYNH 1
5 AOCOI0THAs M OTHOCUTENbHAS TOIPEIIHOCTH 1 htto://school-collection.edu.ru/
U3MepeHuil pU3nYecKuX BEINYUH
MopenupoBanue B pusuke. Poib 1 MecTo pu3HKu B
6 (GOopMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTHHBI 1
MUDa, B IPAKTUUECKOHN JEATEIbHOCTH JIIOAEH
Mexannueckoe nBukenue. Cucrema oTcuera.
7 OTHOCHUTEIBHOCTD MEXAHUYECKOTO IBUKEHHUS. 1
[Tpsimast u oOpaTHas13aJauMEXaHUKU
Panuyc-BekTOp MarepualbHON TOUKH, €TO
8 IIPOEKIIMK HA OCU KoopAMHAT. Tpaekropus. 1
[Tepememienue. CKOpocCTb.
NXnpoeKIMnHa0CUKOOpINHAT
9 PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKEHHUE. 1

I'paduueckoe onucanre paBHOMEPHOTO
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HpSIMOJIPIHCﬁHOI‘O JBHXCHUA

CroxxeHue nepeMeleHnii u ckopoctei. Pemenue

10
3a1a4
HepaBHomepHoOe nBUKEeHHE. MTHOBEHHAs: CKOPOCTb.
11 = VYckopenue. [IpsMonuHetHOE TBUKEHHE C http://school-collection.edu.ru/
MIOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsIMOINHENRHOTO
JBUKEHHUS C IOCTOSIHHBIM YCKOPEHUEM
CBoOogHoOe majienue. Y CKopeHue CBOOOIHOTO
13 = mapeHus. 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHU U UX TpaPUKU
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY
KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
15 = OKPYXHOCTH. VYrioBas v IMHENHAs CKOPOCTb.
ITepuon u yacrora. LleHTpOCTpEMUTEIBHOE U
IIOJIHOEYCKOPEHHUE
16 = KontposbHas padota o reme "Kunemarnka" http://school-collection.edu.ru/
[lepBsIif 3akon HptoToHa. IHEpLManbHbIE CUCTEMBI
17 orcuéra. [Ipunuun otHocuTenbHOCTH ["anues.
HeunepuuansHbie cuctemMbl 0TCYETA
18 Cuna. PaBHogeicTByromas cuiia. Bropoii 3akoH
Hsrorona. Macca
19 B3anmoperictue ten. Tpernii 3akoH HeroToHa
20 [Ipunnun cynepno3unuu cuil. Pemenne 3agad Ha
IIpUMEHEHNE 3aK0oHOB HproTOHA
21 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD http://school-collection.edu.ru/

IPaBUTALMOHHON U HHEPTHON MacCChI
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22

Cuna TsDKeCTH M YCKOpeHHe CBOOOIHOTO Ta/ICHUs

I[BI/I}KCHI/IC HEOECHBIX TEJI K UX HUCKYCCTBCHHBIX

23 cmytHUKOB. [lepBas KocMHuecKasi CKOPOCTb.
3akonsl Kennepa

24  Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona u BUIbI cuil TPEHUS.

25  JIBwKeHuE B KUIKOCTH U Ta3e C YIETOM CHIIBI
COIIPOTHUBIIEHUS CPEJIbI

26 Jasnenue. 'mapocratuueckoe napnenue. Cuia
Apxumena

97 AbcomoTtHo TBeproe Teino. [loctynarensHoe u
BpalaTeabHOE JIBUKEHNUE TBEPAOIo Teja

28 MOMEHT cujIbl OTHOCUTENBHO OCU BPALLEHUS.
[Imewocnitbr
CrnosxeHue cuil, IPUI0KEHHBIX K TBEPOMY TEIy.

29  IenTp TsKECTH Tena. Y CIOBUS paBHOBECHS
TBEpPAOTO Tesa. BunsipaBHOBeCHs

30 Pemenneszamau http://school-collection.edu.ru/

31 KonTposasnas pabora no teme "JIlunamuka.
CraTukaTtBepororena"
NMnynbe MaTepuanbHOM TOUKH, CUCTEMBI

32 MaTepiaibHbIx Totek. Llentp mace creremst http://school-collection.edu.ru/
MaTepualbHbIX Touek. Teopema o
JBUKEHUHIIEHTpamace

33 WMiynbe cuibl 1 UI3MEHEHHNE UMITYJIbCA TENA. 3aKOH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE NBUKEHHE

34 MoOMEHT uMIysbca MaTepUAILHON TOYKH.

HpeI[CTaBJIeHI/Ie 0 COXpaHCHUHU MOMCHTA UMITYJIbCa



http://school-collection.edu.ru/
http://school-collection.edu.ru/

B HCHTPAJIbHBIX IMOJIAX

35

36

Pemenne3anaq

Pabora cuibl Ha MaJIOM M Ha KOHEYHOM
nepemenieHuu. ['paduyeckoe npeacTaBieHue
paboThI CHITBI. MOIITHOCTh CHITBI

37

Kunernueckas sueprusi. Teopema 00 H3MEHEHUU
KMHETUYECKOM SHEPrUu MaTepUAIbHON TOUYKHU

38

39

40

IToTeHnManbHEIC U HENOTESHIIMATBLHEIC CHIIEI.
ITorennmanesHas 3HEprUsl.
BropaskocMuueckasickopocThb

Tpetbs KocMuUeckast CKOpocTh. CBsI3b pabOTHI
HETIOTECHIIUAJILHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl.
3aKOHCOXpaHEHUAMEXaHUUECKOUIHEPT U

Yupyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepnynnm U1 uaeanbHON KUJIKOCTH

41

42

43

44

KontponbHas padoTa mo Teme "3aKOoHBI COXpaHEHUS
B MexaHUKe"

Pa3Butue npencraBieHuil o npupoie TemIOThHI.
Ocnosnble nonoxenuss MKT. Tuddysus.
BpoyHoBckoe nBUX)EHHE

Crpoenue ra3000pa3HbIX, )KUJIKUX U TBEPAbIX Tell.
XapakTtep JBIKEHUS M B3aUMOJICHCTBHSI YacTHUI]
BEIIIECTBA

Macca u pazMepsl MOJIEKYIT (aTOMOB).
KomnuectBoBemectBa. [loctosnnas ABoraapo

http://school-collection.edu.ru/

http://school-collection.edu.ru/

45

Temneparypa. TemnoBoe paBHoBecue. [lkana
Henscus
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46

Pemenueszanau

47 Uneanpubiiiras. 'a30Bble3aKOHBI

48 VYpaBuenue Menneneesa-Kianeiipona. Pemenue
3a1au

49 = AoGcomoTHasTeMmeparypa. 3akon/lansrona

50 W3omporneccsl B ueaqbHOM ra3e ¢ NOCTOSIHHBIM
KOJIMYECTBOM BEIllECTBA

51 I'padmueckoe mpepcraBIeHNE H3OMPOIIECCOB:
M30TepMa, 30X0pa, n306apa

52 OcnoBHoeypaBHeHue MKT

53 Pemenunesamau
CBs13b a0COTIOTHOI TeMIepaTypbl

54 TCPMOMMHAMINCCKOI CHCTEMEI CO CpeaHCil http://school-collection.edu.ru/
KHHETUICCKOU dHEPTUEH MOCTYMaTEIhHOTO
TETIOBOTO JIBFJKCHUS €€ 4acTHI]

55 O06o01IeHre u crucTeMaTu3alus 3HaHu| 10 TeMe
"OcHoBbl MKT"

56  KonrponbHas pabota no teme "OcHoBsl MKT"
TepmoauHaMuueckas cucTemMa. 3aJaHrue BHEITHUX
ycnouit 1 T/l cucremsl. BHelHre 1 BHYTpeHHUE

57 napametpsl. [lapametpsl T]] cuctemsl Kak cpenHue
3HAUEHUS BEJIMYWH, OMUCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Havasio TepMOJMHAMUKH.

58 Camonpou3sBoiibHas penakcamus T/ cuctemsl k
TEIJIOBOMY PaBHOBECHIO

59 Monens ueaabHOro ra3a B TepPMOJIUHAMUKE.

YV ClIOBUATIPUMEHUMOCTUITOUMO 1IN
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Ypasuenune Menneneesa-Kianelipona u

60 BbIpaXCHHE ISl BHYTPEHHEH SHEPTruu
BrIpaxenue 111 BHyTpEHHEH SHEPTUU
61  0AHOATOMHOTO MJEAIBHOTO Ta3a. http://school-collection.edu.ru/
KBazucraTtnueckue u HECTATUYECKUETIPOLIECCHI
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
62  Brruucnenue paboTsl 1o rpaduky mnpoiecca Ha pV-
JTUarpamMmme
Temnonepeaaya Kak crnoco0 U3MEHEHUs
63  BHyrpenneil sHepruu T/l cuctemsl 6€3 coBepIICHUS
paboThI
64  KouBekuusi, TEIUIONPOBOJHOCTD, U3TyYCHUE
KonnuecTtBo Termnotel. TemioéMKocTh Tena.
65  YaempHas u MOJSIpHAs TETUIOEMKOCTH BEIECTBA.
VY nenpHasATen10TacrOpaHuATOIINBA
66  Pacuér konmuecTBa TEIIOTHI MPU TEIUIONEpeaue
67 [Tonsatue 06 anuadatHom mporiecce. [lepBriit 3akoH
TEPMOIUHAMUKHU
68 KonnuecTBo TEmnoThl U paboTa Kak MephI
W3MEHEHUs BHyTpeHHel sHeprun T/l cucremsl
Bropoii 3ak0oH TepMOAMHAMUKH ISl PABHOBECHBIX U
69  HepaBHOBECHBIX IPOIIECCOB.
HeobpaTuMoCcThIpUPOAHBIXIIPOIIECCOB
70 [TpuHIMIEl AeiicTBHS TermnoBbiXx MamuH. KIT{
71  MaxkcumanbHoe 3Hadenue KI1JI. [lukn Kapno
72 Pemennesamay
DKOJIOTUYECKHUE ACTIEKTHI UCIIOIh30BAHUS TETLIOBBIX )
73 http://school-collection.edu.ru/

JIBUTATEJIEH.
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TennoBoe3arps3HEHUEOKPYKaAIOIIEHCPE bl

74

75

Pemnrenunesanau

O00011IeHNE U CUCTEMATU3ALMS 3HAHUM 10 TEME
"Tepmoaunamuka. TernnoBbieMalnHb"

76

77

78

79

KonTtponsHas padora o Teme "TepMonuHamMuKa.
TemoBpleMaInHb1"

[TapooOpa3oBanue u konaeHcauus. Mcnapenue u
KUIIeHUE. Y IeJbHasTeIIoTanapooopa3oBaHus

HacplilienHble 1 HEHACHIIEHHBIE MAPBI.
KauecTBeHHast 3aBUCMMOCTD IIJIOTHOCTH M JIaBJICHUS
HACBILEHHOI0 I1apa OT TEMIIEPaTyphbl, UX
HE3aBHUCHUMOCTh OT 00bEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTHTEMIIEPATYPBIKUIICHUSOT/IaBJICHUSI B
JKUJTKOCTH

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

80

81

82

Pemenneszanau

Tsépnoe teno. Kpucrammueckue u amopdHsie
Tena. AHU30TPONUACBONCTBKPUCTAIUIOB
[InaBnenue u kpucramumsanus. Y AesbHas TeIoTa
riaBieHus. Cyonumanus

83

84

Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxarue. Casur. Moayine FOnra. [Ipenen ynpyrux
nedhopmaruit

TeroBoe pacluMpeHne JKUAKOCTEN U TBEPABIX TEN.
AHTapMOHH3M TETUIOBBIX KOJICOAHHI YaCTHII
BEIleCTBa

http://school-collection.edu.ru/

85

[IpeobpazoBanue 3uepruu B (pa3oBbIX Mepexonax



http://school-collection.edu.ru/

86

YpaBHeHHETEIIIOBOrOOAIaHCca

87 Pemenuesamau
IToBepxHOCTHOE HaTsKeHHe. KanwsipHele

88 siBJICHHS. J|aBlieHHe 1o HICKPUBIICHHOM
HOBEPXHOCTHIO xkHIK0ocTU. Dopmynallariaca
O060011eHre U cUCTeMaTU3alMs 3HAHUH 110 TeMe

89  "ArperarHble COCTOSHUS BEIICCTBA.
®dazoBbieniepexoibl"

90 KonTtponpsHast pabora no Teme "ArperarHsie
cocTosiHus BemiectBa. Pa3zoBblieniepexoabl”
OnexTpu3anys Tel U e€ NpOosBICHUS.

01 OnexTpudeckuil 3apsa. [IBa Bua 3J€KTPUUYECKUX
3aps10B. [IpOBOAHUKH, TUAIIEKTPUKH U
MOJIYTIPOBOJHUKHU

92 DeMeHTapHbIN NEKTPUIECKUN 3apsil. 3aKOH
COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia

93 B3anmopernictere 3aps1oB. TodeuHble 3apsiabl.
3axoH Kynona

94  Pemenuesanau

95 Onektpuueckoe noiie. Ero neiicteue Ha
AIIEKTPUUYECKHUE 3apsiabl
Hanpsok€aHocTs anexTpuueckoro noss. [IpoOHbIit

96  3apsn. JIMHUYM HAIPSDKEHHOCTH AJIEKTPHUECKOTO http://school-collection.edu.ru/
noJist. OHOPOJHOE AIIEKTPUUECKOE T0JIe

97 [loTeHIMaNBEHOCTD ANEKTPOCTATUYECKOTO TTOJISL.
Pa3HOCTh MOTEHIMAIOB U HANIPSKEHHE

98 [lorennmansHast SHEPTrHs 3apsiia B

SJICKTPOCTATUYCCKOM ITOJIC.
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HOTGHHI/IaJIBJICKTpOCTaTI/I‘-IeCKOI‘ OIIO0JIA

CBs13b HaHpﬂ)KéHHOCTI/I I10JIsI 1 Pa3HOCTH

%9 MOTEHIMAJIOB ISl SJIEKTPOCTATHUECKOTO OIS

10 .

0 [TpuHIMIICYTIEPIIO3UITUUAIIEKTPUIECKUXITONEH

10

1 Pemenunesanau

10  Ilone toueunoro 3apsana. [loxe paBHOMEpPHO

2 3apsHKEHHOU Cepsl

10 [Tone paBHOMEPHO 3apsHKEHHOTO 0 00BEMY 1Iapa.

3 [Tone paBHOMEPHO 3apsHKEHHON OECKOHEYHON
TUIOCKOCTH

10 = IIpoBOIHUKH B 3JIEKTPOCTATHUECKOM IOJIE.

4 VYcnoBue paBHOBECHS 3apsI0B

10  JIMPJCKTPHKH H MOJYIPOBOJIHUKH B

5) AIEKTPOCTATUUECKOM I10JIE

10 = Konaencatop. D1eKTpOEMKOCTh KOHAEHCATOPA.

6 DIEeKTPOEMKOCTb MJIOCKOT0 KOHAEHCATOPa

10

7 [NapannensHOECOe TMHEHHEKOHIEHCATOPOB

10 .

8 [TocnenoBaTrenbHOECOETMHEHUEKOHEHCATOPOB http://school-collection.edu.ru/

10

9 DHeprus3apsHKEHHOTOKOHIEHCATOpa

11

0 Pemenneszagau

11 JIBwkeHue 3apsHKEHHOM YacTHIB B OTHOPOJAHOM

1 AJIEKTPUIECKOM TI0JIe



http://school-collection.edu.ru/

11

Pemenueszanau

11  OO6oO6meHue u cucTeMaTu3alus 3HaHU| 110 TeMe

3 "DnekTpudeckoe nomue"

11 KontponbHas paboTa o Teme "IIEKTPUIeCcKoe

4 nosie"

11 Cwuita Toka. [TocTossHHBIN TOK. Y CIIOBHS

5 CYIIIECTBOBAHMS IOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA

11

6 Wcrounuku Toka. Hanpsxenune u 9/1C

11 3akoH OMa i y4acTKa LEMH.

7 DNEKTPUUECKOECONPOTUBIICHUE

11 3aBUCHMOCTh COITPOTUBIICHUS OTHOPOTHOTO

3 MIPOBOIHKKA OT €T0 JTMHBI U TUIOIIA !
MOTIEPEYHOTO CEeUCHUs

11 VY enpHOE CONPOTUBIICHUE BelllecTBA. Penienne .

http://school-collection.edu.ru/

9 3a1a4

12 TlocnenoBaTenbHOE, MapajielbHOE, CMEIIAaHHOE

0 COEIMHEHUE MPOBOIHUKOB

12 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX LETICH.

1 [IpaBuna Kupxroda

12

5 Pemenneszagau

12 = Pabora anexkTpuueckoro Toka. 3akoH Jxoyns —

3 Jlena

12

4 Penrenunesanau

12 = MourHoCTh 3JIeKTPUYECKOTro TOKa. TermoBas
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MOUIHOCTb, BBIJIETIsIEMAsi HA PE3UCTOPE

12

6 Pemenunesanau

12 OJIC v BHyTpEeHHEE COPOTUBIICHUE UCTOYHUKA

7 TOKa

12 3axon Oma 11 TOJTHOM (3aMKHYTOI)

8 AIIEKTPUICCKOM TIEITH

12

9 Pemenuneszanau

13

0 MoOIIHOCTBUCTOYHUKATOKA

13

1 KopoTtkoe3zambikanne

13

5 KoHneHcaTop B 11enu mocTOSTHHOTO TOKa

13

3 Pemenuesanau

13 Pemenne 3amau no reme "[locTOSHHBIN )

4 . http://school-collection.edu.ru/
ANEKTPUIECKUHN TOK

13 Pemenue 3agau no reme "IlocTostHHBIM

5 AIIEKTPUYECKUI TOK"

13 Pemenue 3amgau no reme "IlocTostHHBIM

6 AIIEKTPUYECKUI TOK"

13 O00011eHne 1 cUCTEMAaTU3aLNS 3HAHUI 110 TEME

7 "TIOCTOSIHHBIN 2EKTPUYECKUNA TOK"

13  KontponbHas pabota o teme "[locTossHHBIN

8 AIIEKTPUUYECKUI TOK"

13 = DnekTpudeckas IpOBOJIUMOCTD PA3TUIHBIX
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BELIECTB. DJIEKTPUUECKHUI TOK B METaJlIaX.

CBepXxnpoBOAUMOCTb

14 DnexTpuueckuii TOK B pacTBOpax M paciiiaBax

0 IIEKTPOJINTOB. 3akoHbIDapaaes a3 IeKTPOIN3a

14 .

1 DneKTpuueckuil Tok B razax. [lmasma

14 Dnexrtpuueckuil TOK B Bakyyme. BakyymHbie

2 puOopbI

14 .

3 DNEKTPUYECKUUTOK B OJTYIIPOBOJHUKAX

14 )

4 [TomympoBOTHUKOBBIETPUOOPHI http://school-collection.edu.ru/
®uznyeckuil npakTukyMm no teme "M3mepenue
CWJIBI TOKA U HAIIPSDKEHUS B LIEMH MOCTOSTHHOTO

14 | TO¥aIPH IOMOLI aHATIOTOBEIX M UG POBBIX

5 U3MEPUTENIBHBIX MPUOOPOB" MK "3HAKOMCTBO C
udpoBoii 1aboparopueil no ¢usuke.
[TpumepbI3MepeHUAPU3NUECKUXBETUINHIPUTIOMO
IUKOMITBIOTEPHBIX TATUUKOB"

14 ®uznyeckuil NpakTukyM o teme "M3ydenue

6 HEPABHOMEPHOT'O ABMKEHHUS C LENBIO ONPEIETICHHUS
MI'HOBEHHOH ckopocTh"
®usnueckuil NpakTukyM 1o teme "M3mepenue

14 ~ YCKOpeHus npn MPSIMOJIMHEHOM PAaBHOYCKOPEHHOM

7 JIBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH" WM
"HccnenoBaHue 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU
PaBHOYCKOPEHHOM JIBH>KEHUU"

14  ®wuswuyeckuii MpakTUKyMm 1o teme "M3mepenne
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yckopeHus cBoOoaHoro najaenus" uiun "Msyyenue
JBYDKEHUS Teja, OpOLIEHHOT0 TOPU30HTAIBHO"

14

®uznyeckuil npakTukyM 1o teme "M3ydyenue
JIBUKEHMS T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM 110
MoayJIt0 ckopocThio" min "MccnenoBanue
3aBHCUMOCTH TEepHOa 00palieHnss KOHMYECKOTO
MasiTHUKA OT €T0 MapaMeTpoB"

15

®uznyeckuil npakTukyMm no teme "M3mepenue
PaBHOJICHCTBYIOIICH CHIIBI TIPH IBHKEHUH OpycKa
1o HakJIoHHOM iockocT" mwin "[IpoBepka
TUTIOTE3bI O HE3aBUCUMOCTHU BPEMEHU JIBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE
paccTostHuE OT €ro Macchl”

15

®uznueckuil npakTukyM no teme "HccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B
MPY>KWHE U PE3UHOBOM 00pasiie, OT X
nedopmarun unm "MzydeHne IBUKESHHS CUCTEMBI
T€Jl, CBA3aHHBIX HUTBIO, IEPEKUHYTON Uepes3 JIETKUn
650K"

15

15

®uznyeckuil npakTukyM no teme "M3mepenue
Kod(uIMeHTa TPEHHS 110 BEIUYUHE YTIIIOBOTO

ko duurenta 3apucumocta Frp(N)" nim
"HccnenoBanue ABMKEHUS OpycKa 110 HAKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KOA(PPUIIMEHTOM
TpeHust" win "M3yueHue NBUKEHUS Ipy3a Ha Bally €
TpeHueMm"

®uznueckuil npakTukyM 1o reme "Hcecnenosanue
YCJIOBHMM paBHOBECHS TBEPAOIO T€Jla, UMEIOIIErO
ochb BpauieHus" win "KoHcTpynpoBanue




KPOHIITEHHOB M pacy€T CHJI yIPYrocTu" min
"N3y4yeHue ycTOMYMBOCTH TBEPAOTO TeENa,
HMMEIOLIETrO TUIOIA/b OMOPhI"

15

15

15

®uznyeckuil npakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla 10 TOPMO3HOMY IyTH" WU
"N3MepeHue CUilbl TATH, CKOPOCTH MOJENIN
3JICKTPOMOOUJIS XU MOIITHOCTH CHJIBI TATH' WIIN
"CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJa C
uMItysbcoM cuiibl” unm "MccnenoBanue
COXpaHEHUS UMITYJIbCA TIPU YIIPYTOM
B3auMoieiicTBun" win "M3Mepenne KHHETHIECKOM
SHEPruM Teja M0 TOPMO3HOMY ITyTH"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
U30TEPMHUYECKOT0 Iporiecca (PeKOMEH10BaHO
UCIOJIb30BaHue LU(pPOBOii JabopaTopun)" win
"N3y4yenue nzoxopHoro npouecca" wiu "M3ydenne
n3obapHoro npouecca" unu "[IpoBepka ypaBHeHUs
cocrostHus"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
yaenbHoU TernoéMkocTu” unu "MccnenoBanue
MpoIecca OCTHIBAHUS BEIIeCTBA" Uiu
"UccnenoBanue agunabaTHOTO mporecca uiu
"N3yueHne B3aUMOCBSA3U YHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUTICHUS KUIKOCTEH"

15

®usnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEN UCIIAPEHUS )KUIKOCTEN" NN
"NU3Mepenne yieabHOM TeUI0ThI IJ1aBJICHUS Jbaa"
unu "M3ydeHne CBONCTB HACBHIIIEHHBIX AapoB' HIIK




"N3mepenue abCONMIOTHOM BIAXKHOCTH BO3/1yXa
OIICHKAa MacChl ITIapOB B MOMENIECHUN".
N3mepennexod G HUIMeHTanoBepXHOCTHOTOHATSIKE
HUS

Ousnueckuii nmpakTKyM 1o Teme "Habmonenue
MIPEBPAILCHHS YPHEPTUU 3aPSKEHHOTO KOHJIEHCATOpa
B SHEPIUIO U3JydyeHus ceeronuona” uinu "M3yuenune

é5 MIPOTEKAHUS TOKA B LIETIH, COJICPIKAIIICH
KoHieHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTCHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COCIMHEHUH KOH/IEHCATOPOB"
®usnueckuil npakTukyM 1o reme "HccnegoBanue
CMEIIaHHOTO COCIMHECHHS PE3UCTOPOB" HIIH

15 "N3mepeHue yaenbHOro ConpoTUBICHUS

9 npoBoHUKOB" nnu "MccrnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA OT HAMPSDKSHUSI 1151 JTaMITBI
HakaJIMBaHusg"
dusnueckuil npakTukyM 1o teme "Habmronenue
anekTponusa" win "M3mepenue 3apsaaa

16 onHoBasieHTHOro MoHa" i "McciaenoBanue

0 3aBUCUMOCTH COMPOTHUBJICHUSI TEPMOPEIUCTOPA OT
teMriepatypbl” uin "CHATHE BOJIBT-aMIIEPHOMN
XapakTEepUCTUKH auoaa”

16 PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTHU3aIHS

1 3HaHui mo reMme "Kunemarnka"

16 =~ PeseprubIiid ypok. O000IIEHNE ¥ CHCTEMATH3AIUS

2 3HaHui o teme "JIuHamuka"

16 PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3AINS

3 3HaHui 1o Teme "CraTuka TBeporo Ttena




16 =~ PesepmubIii ypok. O6001IeHNE U cCHCTEMATH3AIUS

4 3HaHUM 1O TeMe "3aKOHBI COXpaHEHHS B MEXaHUKE" L

16 PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS

5 3HaHu# 1o Teme "OCHOBBI 1
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

16 PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3AIINS

6 3HaHui no Teme "TepMoauHaMUKa. 1
TennoBbsieManHb!"

16 PesepBHblit ypok. O60011I€eHHE U CHCTeMAaTHU3alHS

7 3HAHUM MO Teme "ATrperaTHbie COCTOSIHUS BEILIECTBRA. 1
®dazoBbieniepexoibl"

16 =~ PesepubIii ypok. O000IIEHNE ¥ CHCTEMATH3AIUS 1

8 3HaHUH N0 TeMe "DnekTpuyeckoe nose"

16 ~ Pesepubrii ypok. O000IIEeHNE ¥ CHCTEMATH3AIUS 1

9 3HaHui 110 TeMe "[loCTOsHHBIN 2neKTpuuecKuil ToK"

17 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTHU3aIIHs 1

0 3HaHMUU 110 TeMe "TOoKM B pa3InyHbIX cpepax”

17

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

16




11 KJIACC

Ne KoanyecTBOuacoB
Haraun3y yIeKTPOHHBbIeHU(POBHIEOOPa30Ba
n Temaypoxka Bc KonrTpoabsubie IIpakruuecku
YyeHHus TeJbHbIEpecypchl
/ ero  padothl epaldoThbl
n
B3anmoaeiicTBHE OCTOSTHHBIX
1 MAarHMTOB ¥ MTPOBOAHUKOB C TOKOM. 1 http://school-collection.edu.ru/
MarnutHoenone. ['unorezaAmnepa
BekTop MarHuTHOM MHAYKIIMH.
5 [TpunHtmn cynepno3uun 1
MAarHMTHBIX ITOJICH.
JIMHUMMAarHUTHOMMHYKITHHA
3 Martntiioe riote MpoBOAHiKa ¢ 1 http://school-collection.edu.ru/
ToKoM. OnbITOperena
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOYJTb
5 Pemennesagau 1
6 [Ipumenenue 3akoHa Amnepa. 1
DNEeKTPOU3MEPUTENBHBIE TPUOOPHI
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
7 MOJYJIb. JIBIDKCHHE 3apskeHHOH 1 http://school-collection.edu.ru/
YaCTHIIBI B OJTHOPOTHOM
MAarHUTHOM II0JIe
8 Pemennesagau
9 PaGoracunsi/lopenia
10 Pemennesamay



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Mar»uTtHoe 110JI€ B BEILIECTBE.

11 deppomMarHeTHKy, napa- u
JTaMarHeTUKHU
OcCHOBHBIC CBOMCTBA

12 ¢deppomarneTukos. [Ipumenenue
(dbeppoMarHeTuKoB

13 Pemenue 3amgad mo reme
"MaruauTHOe 11071¢"

14 Pemenue 3amgad mo reme
"MaruuTtHoe 1oJje"
SIBneHue IEKTPOMArHUTHON

15 nHaykuud. [loTok BekTopa
MarHMUTHON MHTYKIIUU

16 OC uaayKIun

17 3aKOHAIEKTPOMArHUITHOMUHAYKIIUN
®dapanes

18 Buxpesoe anekrpuueckoe mnosie.
Toxku dyko

19 DAL HEAYKUHH B ABIKYILHXCS http://school-collection.edu.ru/
MTPOBOHUKAX

20 Pemenunesamau

21 [TpaBunoJlenma
WNunykrusaocTs. Katymika

22 WHJIYKTUBHOCTH B LIETIA
ITOCTOSTHHOTO TOKa

93 Asnennecamonnaykiuu. 3/(C
CaMOWHIYKITHH

24 DHeprusi MarHUTHOTO TIOJIS



http://school-collection.edu.ru/

KaTylIKHu C TOKOM.
BHGKTPOMaFHI/ITHOCHOJIC

25

26

Pemennesanau

O0001IeHe B CUCTEMATH3aIUs
3HAHWH 10 TEME
"OnexkTpoaguHamMuka"

27

KonTponbhas padota no teme
"DnexkTpoguHaMuKka"

28

29

30

31

KoneOarensHas cucrema.
CBo0OoubIe KOJIeOaHu .
I"apmonmueckue KoneOaHus

Kunematnueckoe 1 TUHAMHUYECKOE
OIMCAaHUE KOJIEOATENbLHBIX
NBIDKCHUU

3HepFeTI/I‘leCKOC onucanue. BeiBoa
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KoJIeOaHMH U3 UX
OHEPICTUYICCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

Amiuntyna u ¢azakonedaHui

http://school-collection.edu.ru/

32

[Tepuona u yacTora KoJleOaHUH.
[Teproa ManbIx cBOOOTHBIX
KOJIeOaHUH MaTEMATHIECKOTO
MasiTHUKA.
IleprocBoOOIHBIXKOIEOAHUITIPY
KUHHOTOMASITHUKA

33

3aTyxatromue KojieOaHusl.
BreiHyKIeHHBIC KOJICOaHUSI.

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/

Pe3onanc

34
35

ABTOKOJIEOaHUSA

Pemenueszanau

36

37

38

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

O000I11IeHIE U CUCTEMATHU3AIUS
3Ha”HUH 110 TeMe "MexaHuuecKkue
KoJieOanusa"

DNeKTpOMarHUTHBIEKOIE0aH .
KonebaTenbHBITKOHTYD

39

®opmyna Tomcona. Cs3b
aMILTUTY/IBI 3apsifa KOHACHCATOpa C
aMHHHTYHOfI CHUJIBI TOKA B
KoJ1e0aTeIbHOM KOHTYpE

40

41

42

43

3aKOH COXpaHEHUS SHEPTUHU B
U7eaIbHOM KOJe0aTeIbHOM
KOHTYpe

3aTyxarIue NEKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
AJIEKTPOMarHuTHbIE KoieOaHus
IIepemeHnHsbIl TOK. Pesucrop u
KOHJIEHCATOP B LIENIU IIEPEMEHHOTO
TOKa

Karymika uHIyKTUBHOCTH B €N
MIEPEMEHHOT0 TOKa

http://school-collection.edu.ru/

44

3akoH OMa 1 SIEKTPUUYECKOM
LIETIA TTIEPEMEHHOTO TOKA



http://school-collection.edu.ru/

MOImHOCTE IEPEMEHHOT0 TOKA.

45 AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAYCHHUE CHJIBI TOKA M HAIIPSHKCHHUS

46 = Pe3oHaHC B JIEKTPHUECKOUIICTIH

47 Pemenuesamay
WneanbHblif Tpanchopmatop.

48 [IpousBoacTBo, nepenaya u
MOTpeOJICHUE IIEKTPHUUCCKON
SHEPrUU
DKOJIOrM4eCcKHe PUCKU TpU
MIPOU3BOJICTBE IIEKTPOIHEPTHUH.

49 Kynbrypa ncnosib30Banus
3JIEKTPO3HEPIHH B ITOBCEAHEBHOM
YKA3HU

50 Pemennesanau

51 Pemenunesamau
O06o001IeHre u CUCTEMaTH3 A

52 3HAHUM 10 TeME http://school-collection.edu.ru/
"Jy1eKTpOMarHuTHHIE KosieOanus"
MexanndecKre BOJIHEI.

53 XapaKTepUCTUKH MEXaHHIECKUX
BOJIH

54 CBoilicTBaMeXaHHYECKUXBOJH

55  3ByK. XapaKTepUCTUKU3BYKa
WNudpa3Byk u ynbTpa3ByK.

56  IllymoBoe 3arpsi3HEeHUE
OKpY>KaloIlen cpeibl

57 Pemenunesagau



http://school-collection.edu.ru/

58

QHGKTpOMaFHI/ITHLIe BOJIHEI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

59

60

61

62

OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 7EKTPOMArHUTHBIX
BOJIH B TEXHHKE U OBITY

[TpuHIKIIBI PaTUOCBS3U U
TeneBuAeHus. Pagnonokarus.
DJIEKTPOMArHUTHOE3arpsI3HEHUEOK
pyKarouieicpes

KontponbHas paboTa mo teme
"KoaebaHusa v BOIHBI"

63

64

65

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacmpocTpaHEeHus CBeTa

Penrenue 3a1a4 Ha MpUMEHEHUE
3aKOHa MPSMOJIMHEHHOTO
pacnpocTpaHeHHUs CBeTa

Ortpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epkano

http://school-collection.edu.ru/

66

[Tpenomnenue cBeta. AGCOIOTHBIN
Y OTHOCHUTEJIbHBIN MIOKA3aTelb
MIPEJIOMIICHUS.
ITonHOEBHYTPEHHEEOTPAKEHHUE.
IIpenenbHBINYTOIII0JIHOTOBHYTPEH
HErOOTpaXKCHUS

67

Pemenue 3aga4 Ha npuMEHEeHNE



http://school-collection.edu.ru/

3aKOHOB OTPAKCHUA U
IIpECIOMJICHUSA CBETA

Xon nydeit B npusMe. lucniepeust

68  cBera. CioxHbIi cocTaB 6e10r0 1
ceera. LBer

69 JIun3zpl. @OKyCcHOE pacCTOSIHUE U 1
ONITUYECKAs CHJIA JIMH3BI
[TocTpoenue n3odpaxxeHuii B

70 = nMH3aX U UX CHCTEMax. 1
Y BennueHUEeTH3BI
Pemenue 3agau Ha noctpoeHune

71 = wm300pakeHMid, TOTYyIaeMBbIX C 1
MTOMOIIBIO JIMH3

72 ['ma3kakonTuyeckasicucreMa 1
Pewmenune 3anau. IIpenenst

73 = TPUMEHUMOCTH F€OMETPHYECKOM 1 http://school-collection.edu.ru/
ONITUKH

74 CKOopoCTh CBETA U METO/IBI €€ 1
U3MEpeHUS

75 Hucnepcusiceera

76 = Wutepdepenuuscpera
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77 HaOII0JICHUSI MAKCUMYMOB H 1
MHUHHUMYMOB

78 Pemenunesamau 1

79 | IlpumeHeHHeMHTEpHEPEHITHN 1

80  JIudpakuuscpera 1 http://school-collection.edu.ru/

81 Judpakuronnas pemeéTka. 1



http://school-collection.edu.ru/
http://school-collection.edu.ru/

VYcioBue HAOMIOAEHUS TJIABHBIX
MaKCHMYMOB

82

83

Pemenueszanau

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
HOJ'I?[pI/ISaI_[I/IH CBETa

84
85

Pemenueszanau

CBeTOBBICSBIICHUS B Impupoac

86

O000111eH1E U CUCTEMATHU3ALIMS
3Hanui mo reme "Onruka"

87

88

89

KontponbHas paboTa mo teme
«Onruka

FpaHI/II_[BI IMPUMCHUMOCTHU
KJIaCCHYECKOM MEXaHUKH. 3aKOHBI
QJICKTPOAVMHAMHWKHU U TPUHIIUIT
OTHOCHUTCIBHOCTHU

HOCTy.TIaTbICHGHHaHLHOﬁTCOPHHOTH
OCHUTCIBHOCTHU

http://school-collection.edu.ru/

90

[IpocTpaHCTBEHHO-BpEMEHHOM
untepBai. [IpeobpazoBanus
Jlopenua. YcioBre npu4MHHOCTH.
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/1JIEHHE
BPEMEHH U COKPAIIEHUE JITTMHBI

91

DHeprus U UMITYJbC
PENATUBUCTCKON YaCTUILIBI

92

CBs13b Macchl ¢ YHEPrUen u
UMITYJIECOM PENSITUBUCTCKON
YaCTULIBI. DHEPTUSATIOKOS



http://school-collection.edu.ru/

93

PaBHOBCCHOCTCHHOBOGI/I?)JIy‘ICHI/IC

94 3akoHcMelenusBuHa

95 ['unoresza M. I1nanka o kBaHTax.
DOTOHBI

96  Dwueprus u UMITYIIbC(HOTOHA
dororpdexr. OnbiTer A. T

97
CroneroBa. 3akonsipoTorhdexra
VYpaBHeHue DHIITEHA 715

98  doroaddexra. "KpacHas rpanmma”
dhoTodrddekra

99 Aasxettite caeta. Ombrrst I1. H. http://school-collection.edu.ru/
JleGenena

10 .

0 BonHoBBIECBOMCTBAYACTHI]
Bounsl ne bpoiins. [{nuHa BOJTHBI

10  ne bpoiins u pazmepsl obaacTu

1 JIOKAJIM3AIMK JTBUKYIIeHCS
YaCTHUIIBI

10 .

) KopmyckynsipHO-BOTHOBOW Ty aTi3M

10  JIudpaxuusaiaeKTpOHOBHAKPUCTAILT

3 ax

10 Crnenunduka usmepeHuit B

4 Mukpomupe. COOTHOIIEHUS
HeonpenenénHocteit ['elizendepra

10

5 Pemenuerpadguuecknxsanau

10 Pemennepacuérapixzamay



http://school-collection.edu.ru/

KonTponbhas pabota no remam:

;O "OcnHossl CTO", "KopmyckyiispHo-
BOJIHOBOI1 tyanu3m”
OnBITHI IO UCCIIEOBAHUIO

10 CTPOCHHUS aToMa.

8 [TnanerapnasmonenbaromaPesepdo
pAa

;O [Toctynareibopa http://school-collection.edu.ru/

11 Bunsl cniektpoB. CriekTp ypoBHE#

0 SHEPTUH aTOMa BOJOpOaa

11 CHnoHTaHHOE U BBIHYKIEHHOE

1 M3JIy4eHHUE CBETA

;1 Jlazep
Hyxnonnas monens siapa

11 I'eiizenbepra-Banenko. 3apsia u

3 MaccoBOE YHCIIO sapa. M30Tombl.
PaanoakTHBHOCTD
3aKoH paJIMOaKTUBHOTO pacnaja.

11 CBoiicTBa HOHU3UPYIOIIETO

4 n3nydeHus. Bnusaue
PaMOaKTUBHOCTH Ha )KUBBIC
opraHusMsl. Jlozumerpus

11 DHeprus cBA3M HYKJIOHOB B Si7Ipe.

5 Anepubie cunbl. Jlegexkt Macchb

sapa. SnepHeie peakuuu. SaepHeie



http://school-collection.edu.ru/

peaxTopsl. [TpoGieMbt
YIPaBIsIEMOT0 TEPMOSIEPHOTO
CUHTE3a.
DKOJOTUYECKHEeaCTIeKThIPa3BUTHU S
JIEPHONIHEPIETUKHI

MeTo/bl perucTpauu u
HCCIICIOBAHUS AJIEMEHTapHBIX
yactul. OyHgameHTanbHble

11 B3auMOCHCTBUA. baproHsl,

6 ME30HBI U JIEITOHBI.
[Ipencrasnenue o
CrangaprtHoiimonenu. Kapk-
[JIFOOHHAsIMO/IEba/IPOHOB
dusuka 3a npeneramMmu

11 CranpaptHoil monenu. Témuas

7 Marepus U TEMHasl SHEPTHUs. http://school-collection.edu.ru/
EnunctBodr3nuecKONKapTUHBIMUD
a

11 Oranel pa3BUTUS ACTPOHOMUHU.

8 3HaueHue aCTPOHOMUU
[IpMeHUMOCTh 3aKOHOB (PU3UKH

11 111 OOBSICHEHUS IPUPOJIBI

9 KOCMHMYECKHX 00OBEKTOB.
MeToap1acTPOHOMUYECKUXUCCIIENO0
BaHUU

12 CoBpeMEHHbIE ONITUYECKHE

0 TEJIECKOIIBI, PaAHOTENECKOIIBI,
BHEaTMoC(epHasi aCTpPOHOMUS

12 Bun 38é3nnoro He6a. Co3Be3nus,



http://school-collection.edu.ru/

SIpKUE 3BE3/bl, TUTAHETHI, UX
BUJIUMOE ABH)KCHHE

Comnneunast cuctema. ComHILe.

;2 Conneynast akTUBHOCTb. MlcTOUHMK
sHeprun CoJiHIa U 3BE3]T
3BE3/1b1, UX OCHOBHBIE

12 XapakTepUCTUKHU. [lparpamma

3 "CHIeKTpaJIbHBIN KI1acc —
CBETUMOCTB"

12 3BE3/BINIABHONTIOCTIEA0OBATEIHHOCT

4 u
BnyTtpennee ctpoeHue 3BE3 1.

12 CoBpeMeHHbIE MPEACTABICHUS O

5 MIPOUCXO0XKIAECHUU U IBOJIIOLUU http://school-collection.edu.ru/
ConHua u 3B€31.
OTanblKU3HU3BE3

12 Mneunsiii [1yte — Hama

6 lNanaktuka. THUnbl ranakTUK.
UYEpHble AbIPHI B spax rajJakTUK
Bcenennas. Paciumpenne

12 Bcenennoii. 3akon Xa66ma. Teopus

7 Bonpmioro B3peiBa. PennkroBoe
U3JIy4yeHue

12 MacmrabHasictpykrypaBceneHHo.

8 MeraranakTika

12 HepeménnslenpoOiaeMblacTpOHOMHU

9 u

13 du3nUecKuil MPaKTUKYM TI0 TEME



http://school-collection.edu.ru/

"WccmenoBaHue MAarHUTHOT'O ITOJIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOMCTB
(dheppoMaraeTukoB" UIu
"UccnenoBanue AeHCTBUSI
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue cuibl Amrepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

13 Amriepa oT cuibl ToKa" WK http://school-collection.edu.ru/
"OnpeneneHne MarHUTHOU
MHIYKIIMY Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

Pu3nUecKuil IPAKTUKYM 110 TEME

13 "HccnenoBaHue IBIEHUS

5 3JIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHne UHIYKIUU
BHXPEBOI'0 MarHUTHOTO T0JIs"
Du3nuecKuil IPAKTUKYM I10 TEME

13 "UccneqoBanue ABJICHUS

3 camomnaykiuu'" win "Coopka
MOJIETH 3JIEKTPOMarHUTHOTO
reHeparopa"

Pu3NYECKU IPAKTUKYM 110 TEME

13 "N3mepenue neproia CBOOOTHBIX

4 KoJieOaHUH HUTSHOTO U
MPY>KUHHOT'O MasiTHUKOB"

13 Dusuueckuil MPaKTUKYM 110 TEMe



http://school-collection.edu.ru/

"[Ipeobpa3oBanme YHEPTUU B
NPY>KUHHOM MasiTHUKE"

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIEJ0BATEIbHO
COEAMHEHHBIE KOHAEHCATOD,
KaTyUIKy ¥ pe3ucTop" Win
"UccnenoBanue pabOThI
HMCTOYHHKOB CBETA B LIETIH
MepeMEeHHOro Toka"

@uU3NYECKU IPAKTUKYM 110 TEME

"N3yueHue napameTpoB 3BYKOBOM
BOJIHBI"

http://school-collection.edu.ru/

13

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue nokaszaTens
MpEIOMJICHHUS CTEKJIA" WK
"TTonmyuenue n300pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JUH3bI"

13

14

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnmenqoBanne 3aBUCHMOCTH
(hOKYCHOTO PacCTOSTHUS OT
BelecTBa (Ha IpUMepEe KUTKUX
nuH3)" wnm "U3mepenne
(OKYCHOT'O pacCTOSTHUS
paccenBarOnIUX JIUH3"
Du3NYECKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEp(EPEHITUH U MOJISIPU3ALUN



http://school-collection.edu.ru/

ceera"

14

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U
SHEPIUU PEISTUBUCTCKUX YaCTHIL
(o ¢ororpadusm TpeKos
3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

14

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [ lnanka
Ha OCHOBE HCCIIE0BAHUS
dororddexra"” wim "MccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMO]I OT HaIpsKeHUs"

14

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

14

@uU3NYECKUI NPAKTUKYM I10 TEME
"UccnenoBanue paiuoakKTHBHOTO
(hoHa c UCTIOJIb30BAaHUEM
nosumerpa" ninm "U3ydyenue
MOTJIOIIEHUS OeTa-4acTuIl
ATIOMUHHEM"

14

Pu3nYeCKUil NPAKTUKYM IO TEME
"Habmronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C
HCI0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH 11 ONPEEIICHUs

http://school-collection.edu.ru/



http://school-collection.edu.ru/

IIOJIOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOro Moaylapus
U SApKue 3BE3bI" MIN
"Habmronenus B Teneckorn JIyHsl,
IUJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUU. Poiib GU3HKH 1

14 aCTPOHOMHUHU B SKOHOMHYECKOH,

6 TEXHOJIOTHYCCKOM, COIMAIbHOM B
ITUYECKOH cdepax JAesaTeTbHOCTH
YeJI0BeKa
O06o011eHne U cucTeMaTU3aIus

14 3nanwmii. Ponb u MecTo Gpu3MkH 1

7 ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpPa
O06o011eHne U cucTeMaTU3aIus
3HaHuil. Pone ¢pusndeckoit Teopun
B (D OPMUPOBAHUHU NPECTABICHUN O

14 (bu3nuecKoil KapTUHE MUpaA, MECTO

8 (bu3NIecKoil KapTUHBI MHpPa B
o01ieM psily COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUNA O IPUPOJIE

14 O0001IeHe B CUCTEMATH3 AU

9 3HaHui 1o TeMe "Kunemarnka"

15  OO6oOuieHne u cucTeMaTH3aIHs

3ganui mo reme "Kunemartuka"




15 O0o0011IeHNE U CHCTEMATHU3aLIHS

1 3HaHui 1Mo teme "Jlunamuka"

15 O00011IeHrE U CHCTEMATHU3aLIHS

5 3HaHui 1mo reMe "CraTtuka
TBeporo Tena"

15 O0001IeHEe B CUCTEMATH3aIUs

3 3HaHWH 110 TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHUKe"
O00011IeHIE U CUCTEMATU3AIUS

15 3HaHui# 1Mo TeMe "OCHOBEI

4 MOJIEKYJISIPHO-KUHETHUECKOMN
Teopun"

15 O00011IeHIE U CUCTEMATU3AIUS

5 3HaHUU 10 TeMe "TepMoauHaMUKa.
TennoBrieMannHb!"
O06o001IeHe B CUCTEMaTH3 A

15 3HaHUU 10 TeMe "ArperaTHble

6 COCTOSIHHSI BEIIECTBA.
®da3zoBbleniepexoanl”

15 O06o001IeHe B CUCTEMaTH3 A

7 3HAHUM 1O TeMe "DNEeKTPUIECcKoe
mose"

15 O0o001IeHNE U CHCTEMATH3ALIHS

8 3HaHuH 110 Teme "TlocToSTHHBIN
AIEKTPUYECKNN TOK"

15 O0o001IeHNE U CHCTEMATH3aLIHS

9 3HaHui 1mo TeMe "Toku B

pa3nuyHbIX cpeaax”




16

O0001IeHYE ¥ CUCTEMATU3 AU

3HaHUHU 110 TeMe "MarauTHoE I10JIe

PesepBHelit ypok. O000IICHHE 1

16 . .

1 cHCTeMaTHu3alus 3HaHUN 10 TeMe http://school-collection.edu.ru/
"JJIeKTpOMarHuTHasE UHyKIus"

16 PesepBHbIil ypok. O60011IeHIE 1

5 CHCTEMAaTH3alMs 3HAHUI 110 TEME
"MexaHndyeckue Koaeoanus"

16 PesepBHrlit ypok. O60011eH1E U

3 CHCTEMAaTH3alMs 3HAHMI 110 TEME
"DneKTpoMarHUTHbBIE KosieOaHus "
PesepBHeIil ypok. O000IICHHE 1

16 CUCTEMATHU3AalN 3HAHUH I10 TEME

4 "MexaHHUYeCcKHE U
3J€KTPOMarHUTHHIE BOJIHBI"

16 PesepBHblil ypok. O6006111€HNE 1

5 cHUCTeMaTH3aIis 3HaHHUH 110 TEME
"OnTuka"

16 PesepBHblil ypok. O6006111eHNE U

5 cUCTeMaTH3aIis 3HaHHUH 110 TEME
"OcuoBrl CTO"
PesepBHelit ypok. O6001IeHNE 1

16 CHCTEeMaTH3alis 3HaHUH 110 TeEME

7 "KopryckynsipHO-BOJTHOBOU
Jyau3m"

16 PezepBHblit ypok. O600111eHNE U

3 cUcTeMaTu3alus 3HaHUH 110 TeME

"®dusuka atroma"



http://school-collection.edu.ru/

PesepBHelil ypok. O000IICHHE 1
16 CUCTEMATHU3AalNA 3HAHUH 10 TEME

9 "®du3nka aTOMHOTO si7pa U 1
3JIEMEHTAPHBIX YaCTHUII"
17 PezepBHblit ypok. O60011IeHNE 1
0 cHCTeMaTHu3alus 3HaHUH 10 TeMe 1
"DnemMeHThI acTpodu3uKu"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 knacc/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» ®dusuka. Monekymsipras pusuka. Tepmonunamuka, 10 xknace/ Mskumes [7.41.,
CunsikoB A.3., O011ECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

» ®uzuka. Ontuka. KBanrosas ¢usuka, 11 kmace/ Mskumes I'.5., Cunskos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» Guszuka. dnekrpoaunamuka, 10-11 knacesl/Msikutes I'. 4., Cunsikos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» ®usuka. Konebanus u Boanel, 11 xinace/ Msakues I'.41., Cunskos A.3.,
OO611ecTBO ¢ OTPAaHMUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBeiienne»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Caypos I0.A. Mogenu ypokos B11 kitacce. M.: IIpoceewmenue 2007

PeimkeBrnu A.Il. 3amaunuk no ¢usmke 9-11 kimacc. M.: Jlpoda, 2008



4. Tlopdentbera 3.11. 3amaunuk no pusuke 9-11 kmacc. M.: [Ipoda, 2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/
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