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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaBanus yaeOnoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AIINAIX
Poccuiickoii ~ denmepanuy,  peamu3yIOMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEKMPEIAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiy0JIEHHOM ypOBHE.

N3yuenue kypca (u3ukd yrayOJE€HHOTO YPOBHSI MO3BOJIAET PEAM30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOMUMBI IS MPOJOJKEHHs Oo0pa3oBaHUs B
OpraHu3alusXx Npo(ecCHOHAIbHOTO O00pa3oBaHUsd IO pPa3IUYHbIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B nporpamme 1o (QusMke ONpENensioTCs ITUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHUS Kypca (PM3MKHU Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOiaéHHoM  ypoBHe).  HayuHo-
METO/I0JOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCs, OCBOMBIIHMX
nporpamMmy 10 (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

MJIaHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (Pu3nku Ha yriayOJéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM O0YUYEHUS;

coneprkanue yueoHoro npeamera «dPusmka» mo rogam 00ydeHusI.

[Iporpamma 1o ¢Qu3MKe WMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCITOJIB30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH H
MPENIOCTABIISAET BO3MOXHOCTH JUJISl peaju3alMi  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/OB K TpernojiaBanvio (U3MKH Ha YriayOJaEHHOM YpPOBHE MPH YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. HIKoapHBIN Kypc (QU3HKH — CHCTEMOOOPa3yIOIINI
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHHUM ONpEeNeNuiio Xapakrep u OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 33aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHHBI MUpa 0oOydaromerocs, B (popMupoBaHHE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPETHETO 00I1Iero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0beIMHEH BOKpPYr (u3MyYecKux Teopuid. BenymuMm B Kypce sBIsieTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYpPHBIX YPOBHSIX MaT€pHH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosiaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TpOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMbI 1O (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHILININAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. g yriayOiaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOYKHBI
7IBa crocoba peanu3anudyd (QU3MYECKOrOo TMpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Brioop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sToM obecmeunBaeTcs
OBJIaJIcHUE OOYYaIOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM m1 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4Ml C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3YUYEHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenioB. /(s kayecTBEHHBIX 3aja4
MPUOPUTETOM SBJISIFOTCSL 3aJaHusi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU sl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bU3MKEe YYEHUUECKHMX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JTOCTATOYHOCTH W  OOECIEeUYHUBAET IOCTAHOBKY
MEePEYUCIICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMK s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa € CTPEMJICHUS OOYYaromMXCs K HaydHOMY
W3YYECHHUIO TPUPOJbI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAy4YHOM METOJie MO3HaHUs U (HOpPMHpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

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

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BaAHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIbHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIPABJICHUH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHUEM CIEAYIOINX 3a1a4y B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111er0 00pa30BaHuUs:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKHE 3HAHUS 1JI1 OOBSICHEHUS
bu3nYecKUX SBICHUNW B TMPUPOAE M ISl MPUHATHUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNM, aJIeKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3aJad
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3MYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TMPOBEIACHUS
bU3MYeCcKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanud HHpopMaIuy,
ONpeIeJICHHS TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHANTBHON NESTEIBHOCTH, CBI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb J1abopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs HayKa o npupojae. HayuHslit MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUM.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HUACATBHBIN Ta3, TOUCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb m mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

MN3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU MOCTOSHHOTO TOKAa MpPH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoH nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIYA KOMIIBIOTEPHBIX JATYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuaJbHOM TOYKH, €r0 IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTh) W
YCKOPEHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTU MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora obOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, MIecTepéHYaTble U peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKeHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMuUKyMm.

N3ydyeHne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEIENICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepeHune yckopeHusi Mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTOpUn).

N3yuenne nBUXKEHUS Tejla, OpPOIICHHOrO TOpu3oHTalIbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHUS Tella IO OKPYXHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuojia OOpalieHus] KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoid IMMpOTHL. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuna cCONpOTHUBICHUS NpPU JBUKEHUU Tela B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyuHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacCchl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHOM CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPaKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBHKEHHS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F,(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTebHOE JBHKEHHUE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

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

NMnynibe CHITBI M U3BMEHEHHE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkM. [IpeacraBieHue O cCoOXpaHEeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUM MATEPUATIBHOU TOUYKHU.



[loTeHIMaIbHBIE W HENOTEHUWAJIBbHbIE CHIBL. lloTeHnmanpHas >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHyu Ui MACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOEe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne 3HepruM Tejia MPU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM W MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepeHne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU S3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHS] NP JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJOXKEHUST MOJIEKYJsipHO-KuHeTnYeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH U TBEPIBIX TE€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIQy [JaBIEHHEM U  CPEIHEH KUHETUYECKOW  3HEeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UICAILHOTO ra3a).

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

TexHH4eCcKkrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu I1BUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

HNuddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrongenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaX€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruucienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotrel. TenmnoéMkocTh Tenma. YAelnbHas W MOJISIpHas
TEIUTOEMKOCTH BElIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTAa CTrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM TIpoIiecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomnmnuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHume! gecTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTMYECKUE ACTIEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3menenue Temneparypsl pu aanadbaTudecKoM pacIlIupeHUN.

Bo3gyumHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. lcmapeHue W KWIMEHHWE. Y enbHas
TEIJIOTa Mapoo0pa30BaHU.

HaceblllileHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnmusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BbIX MEPEX0IAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUSL.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTM  JeopManud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA H  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnosisa.  [IpoOnwiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHinumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMANIOB ISl AJIEKTPOCTATUYECKOrO TMojis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeckOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsHKEHHOCTH H3TUX TOJEH |
HKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX APUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCaTopa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

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

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsHKEeHMS ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 231eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJM ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpSDKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUECHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

CrniocoObl coelMHEeHNUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOoro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS ISl JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npejeia u3sMepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ{C raabBaHUUECKOTO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAIIOB. 3aBUCHUMOCThH COINPOTUBICHHUS METAJJIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U IpUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaGmronenue amexTpoiusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUSA — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEIJOKEHHBIX TUNOTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUECHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MvecKass BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIMPOBAHHUE, MOJENb, HW3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTUiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBAa, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHallOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUJIKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOJIh30BAaHNUE 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
NOJlyYEHUSI COBPEMEHHBIX MaTepuasoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUWMH. [IpyHIMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYLIKU 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 nose B Beuectse. DeppoOMarHeTUKy, napa- U THaMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHWMA  WMHAYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM TOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmemoBanre MarHUTHOTO TOJISL TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKYUs.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl MPU ABUKEHUH B MArHUTHOM IOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJIC MHAYKIMH OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHON) TPyOeE.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUY BUXPEBOIO MATHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJ1enH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apMonunyeckue konebOanusi. KuHnemarnueckoe U JTUHAMHUYECKOE OMHUCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

AmMmutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMITUTYIaMU KoJIeOaHUI €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJieOAHMI
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBasg. BiusHue 3aryxaHus Ha BHUI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBA U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

HabGnrogenue He3aBUCUMOCTH NIEPHOJIA MaJbIX KOJIEOAaHUI Tpy3a HA HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Meproaa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanre KojebOaHWW Trpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmMupoBaHUsl MPEICTaBICHUN 00 UICATBHOM MOJIENH TIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJ€0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mepepadya W NOTpEOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3EKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY eTpoiicTBO M MPUHIMIT AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHnus u qudpakius.

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

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEJIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOAO0IbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUU.

HabGnrogenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TTOJSpU3alys, udpaKius, UHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIECTOBOTO U3TYyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTehb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepuyeckoil JHH3bI OT €€ F€OMETPUM U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITongpuszauus ceera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/Ia.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepYEepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTPA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NTPUMEHUMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatel
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHa.
YcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJIHCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHusa Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaaoi [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSL.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIM QOH n3nydueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Maccol spa.

Anepubie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonasl perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTAJIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EauHcTBO pu3nyueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro neba. Co3Bes3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHUIMMOC
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHuE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B SApax
raJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCICPHUMEHT,
n1abopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o0maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUr B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumoresa, (PU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPHI M MX IMPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOHST TPEYTrOJLHHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

Bbuonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpOAE, KosieOaTelabHbIE
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
IIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE TMOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpoJBUraTeNlb SIKOOH, reHepaTtop MEepeMEHHOTo TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOABUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ aIrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IlecTBa, PaCIIMpPEeHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3ULMM  OOYyYaloIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlI€HWH B  00pa30BaTebHON
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKCHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3BUKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMAThL OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy TIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIKOYas JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmNbITa AESTEIbHOCTH HKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYEeCKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEeATeTbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3IMYHBIX METOJAO0B MTO3HAHMUS;

BJIAJICTh BHJAAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyallU3WpPOBAThH 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3MPOBATh TMIOJIYyYEHHBIE B XOJI€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN QUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHWS 110 (U3UKE B MPAKTHYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

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

Pabora c nunpopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOrO COJAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CUCTEMAaTU3allli0 M UHTEPIPETAlni0 MHPOPMALUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMd B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3MUYHBIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalUMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBIATh OOIEHWEe Ha Ypokax (U3UKH U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIYaJIBHON pa0oThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUIM, pacpeessaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/IaTh
pe3ysIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATENBHOCTh B
o0nacTd (U3NKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMN;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacliMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH,

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETYyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aIanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AIMOIIMOHAILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC U
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUN:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M JATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJb U MECTO (U3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpUU B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIIECCOB (SIBICHUI): WHEpLUMaIbHAas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJIO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOJIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEH Ta3a, )KUAKOCTH
U TBEPAOro (KPUCTALIMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIN 3apsj,
OTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pasznuyarh ycloBUs (TpaHULbl, 00JacTH) MNPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IPOLECCHl U SBJICHUA,
UCITOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCHTEIBbHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amuies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruH, CBSI3b PadOTHl CUJIbI C M3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
yCIOBUSL paBHOBecHs TBEPAOrO Tela), MPU OSTOM HCIOJIb30BATH
MaTeMaTU4YECKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['amumes, BToOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJokeHns MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHMKN (CBSI3b  JIABJIICHMSI HWJCAIBHOTO Ta3a CO CpeaHed
KUHETUYECKOM HDHEPrUEer TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEUW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUueH TEIJIOBOTO ABMKEHMS €T0 YaCTHULl, CBA3b JABJICHUS UACAIbHOTO
ra’a ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, HCIOIb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIIUAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHLIUIN CYNEPHO3UIMHU DICKTPUUECKUX
MOJIEN, TP ATOM YyKa3biBas YCIOBUS NPUMEHHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
UeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYNHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuyecKas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSHKECTH, CUJia YIPYrOCTH, CUJia TPEHHUS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
HEprus ynpyro jgedopmaii MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl HJACAIBHOTO OJHOATOMHOTO Trasza, pabdoTa HJealbHOIO Tasa,
OTHOCHUTEJIbHAsA BJIAXKHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIIS; AIEKTPUUECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaINpspKEHHOCTh TOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro 1apa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  MOTEHUHAJIOB, DJJIEKTPOABIMKYIAsS  CWJIa, CWila  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJEKTpUuYeckas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTHUBIICHHE YYacTKa LEMNHU C MOCJIEI0BAaTEIbHBIM U
napajuieNIbHbIM COEJUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MO
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUBNYECKUX  SIBJICHHM:
MEXaHUUYECKOE JIBUKEHWE, TEIJIOBOE JIBMXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBMXKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAITM3alUsl, HAPABICHHOCTh
TerIonepeaayu, dJAEKTpU3als Tes, SKBUIOTCHIMAIBHOCTh MMOBEPXHOCTH
3apsKEHHOTO TTPOBOHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YJIbTaThl MOJTYYSCHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BHUAEC TpapUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM ;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJI01aTh TpaBuia 0€30MacHOIr0 TPpyJa P MPOBEJICHUU UCCIIEeI0BaHUMI
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHOo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYECcKO MOJENIbI0: Ha OCHOBAHHMM aHAJIW3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroued TpeOOBaHUSIM 3a/lauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTh PacYEThl HA OCHOBAHMM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3lesoB Kypca PU3UKU, a TAaKKEe MHTErpallui 3HAHUN U3 IPYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHUS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKHUX MIPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKUX M 3apyO€kKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MUYECKUMHU MPOLECCaMH, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jlyHble cocoObl paboTel ¢ MH(popManuen (GuU3nIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMAaLUK, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy TPYMIIbI, PAlIMOHAIBHO PaclpeAesiTh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YENOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUN O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PM3MUECKON KapTHHBI MUpa B 00ILEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTaBICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojened (Qu3MYeckux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE MOJIs, TApMOHUYECKUE KOJIeOaHusl, MAaTEMaTUYECKUN MasITHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas TMH3a, MOJIeJIell aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SABJICHUS,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHHINTEHHA  UIs
dororddekra, mepBpd W BTOpOM mocTynaTel bopa, mpuHLHUI
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN WM 3HEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl UM SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATUUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASI UHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpaBJICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€E IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIIMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalM3a M OOBACHEHUS (U3UYECKUX  MPOIIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJIaKTHUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHUMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IMpPeaoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJauyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYecKOl MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolue TPeOOBAHUAM 3aJauyd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJAThl (PU3NUECKUX TEOpUi
OpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd 3ajad,
IPOBOJNUTH PAcu€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYECHHBIX
pe3yJbTaToB;

pelaTth KayeCTBEHHbIE 3a/aud, TpeOyloUlMe MNPUMEHEHHs] 3HAHUW U3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKXKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAIMI0 U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

POSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJIHEHUSI IPOEKTHBIX U yUE€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIISAT ACATEILHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBAEMO POOIIEMBI;

IPOSIBIATH MOTUBALMIO K Oyaymield npohecCUOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Uroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpAOTO TENa 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TeroBble MaITUHBI 20 1
33 Arperartsble cocTosiHUS BemecTBa. dDa3oBble 14 1
) TIepEXO/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNEeKTpOMarHuTHAas MHAYKIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 DNeKTpOMarHUTHbHIE KOJIEOAHUs 15
)3 MexaHnyeckue U 3J€KTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®duszrka aroma 5

43 @du3mnKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4eCcKuil NPAKTUKYM 16 16
Htoro no paznemny 16
Paznen 7. OBOBIHIAIOIIEE IOBTOPEHUE
Cucremaruzanusa U 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
’ JESTSIILHOCTH, TPHOOPETEHHOTO TTPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bceero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI pecypen
®dusuka — aMEHTAJIbHAS HAayKa O
1 bynn YK 1 1 Henens
pupoje
HayuHblii MeTOI TO3HAHUS U METOBI
2 ya A Ilv 1 1 Henens
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUN
DKCIIEPUMEHT U TEOpUs B MpOLIECcCe
3 Mo3HaHus pupoabl. Habmonenue u 1 | Hexens
OKCIIEPUMEHT B (PU3UKE
4 CniocoObl u3mMepeHus GU3NIECKUX BEIUYUH 1 I nenens
AOCOmIOTHAS U OTHOCHUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
1 Hemens
BEITUYUH
MonenupoBanue B pusuke. Pons u mecto
6 ¢buzuku B OPMUPOBAHUHU COBPEMEHHOMN |
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU 2 Hexens
NeATeILHOCTH JIFOIeH
Mexanunueckoe aBuxeHue. Cucrema
7 oTtcuera. OTHOCUTENBHOCTh MEXAHUUECKOTO 1
newkeHus. [Ipsmast u oOpatHast 3a1a9n 2 Hexens
MEXaHUKH
8 Pannyc-BekTop MaTepualibHON TOUKH, €TO 1 2 Henens




NPOCKIMH HA OCH KOOpAHMHAT. Tpaekropusi.
[Tepemenienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
['padmyeckoe onricanre paBHOMEPHOIO
MPSIMOJIMHEHHOTO JIBH>KCHUS

2 Hexensd

10

Cio)keHue nepeMeIeHU U CKOPOCTEH.
Penrenue 3amau

2 Henmensd

11

HepaBnomepnoe nBmxenne. MrooBeHHas
cKopocTb. Yckopenue. [Ipsmonuneitnoe
JIBUJKEHHE C ITOCTOSIHHBIM YCKOPEHUEM

3 Henena

12

I'paduueckoe onucanue npsIMOINHEHHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

3 Henensa

13

CBobOosiHOE najieHue. Y cKopeHue
CBOOOTHOTO Ta/IeHUs. 3aBHCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX IpapuKu

3 Henens

14

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

3 Henens

15

KpusonnHneiinoe nerxenue. BHKeHHE 1O
OKPYKHOCTH. YTIIOBasl U TMHENHAs
ckopocts. [leprnoa u gacrora.
IleHTpOCTpEMUTENBHOE U MIOTHOE
YCKOpEHHue

3 Henensa

16

0000menue o reme "Kunemaruka'

4 nenend

17

IlepbIif 3akoH HeroToHa. MHEpumanbHbIe
cucreMsbl orcuéra. [IpuHnmn

4 nenend




OoTHOcUTENbHOCTH ["anuies.
HeunepunanbHbie cCUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 4 penens
3akoH Hrrorona. Macca
B3anmonelictBue Ten. TpeTuil 3aKoH
19 A p 4 yenens
Hrrotona
IIpunnun cynepno3unuu cuil. Pemenne
20 PHHI ynep 1 4 yenens
3a/1a4 Ha IpUMEHeHne 3aKk0HOoB HproToHa
3aKOH BCEMUPHOIO TATOTCHHUS.
21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
N 5 "Henens
WHEPTHOM Macchl
Cuna TSKeCTH M YCKOPEHHE CBOOOIHOTO
22 yeKop A 5 Henens
ageHus
JIBrm>keHre HeOECHBIX TEll U UX
23 UCKYCCTBEHHBIX CIIYTHUKOB. IlepBas
Yy yr p 5 Henens
KOCMHUECKasi CKOpocTh. 3akoHbl Keruepa
24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena 5 Henens
Cuia tpenus. [Ipupona v BuAbI cui
25 TpeHus. /[BHKeHHE B )KUIKOCTH U rase ¢
p" A a 5 Henens
Y4ETOM CHUJIbI COTPOTUBIIEHUSI CPEIBI
aBlIeHHEe. | mapocTaTHuecKoe TaBlICHUE.
2% | Ap A 6 Henenst
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.
27 ITocTymaTtenbHOE U BpalaTeaIbHOE
yn pari 6 Henens
JIBUKEHUE TBEPJOTO Tella
MOMEHT CHIIBEI OTHOCUTEILHO OCHU
28 6 Henens

BpaieHus. [1neqo cubl




29

CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y cnoBus
paBHOBECHUA TBEPAOTO TCIA. BI/II[BI
paBHOBeECHUS

6 Henensa

30

Penrtenue 3anau

6 Henensa

31

O606menue o teme "Iunamuka. CtaTuka
TBepJoro Tena'"

7 Henens

32

NMnynbec MmaTepuabHOW TOYKH, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CHUCTEMBbI MaTEPHAIIBHBIX TOYEK. TeopeMa o
JBHKCHHUH LICHTPA Macc

7 Henens

33

HIMnynibC CUITBI U M3MEHEHHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHMs UMITYJIbCA.
PeaktuBHOC ABIKCHHE

7 Henens

34

MomMeHT HMITYJIbCa MaTepPIaHLHOP’I TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

7 Henens

35

Pemenne 3agau

7 Henens

36

Pabora cuiibl Ha MaIoOM U Ha KOHEYHOM
nepemernieHnu. I'papuyueckoe
MIpEICTaBJICHHE padOTHI CUIIBL. MOIIIHOCTH
CHJIbI

8 Henensa

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepUalIbHOU TOUKH

8 "Henena

38

IloTenumanbHBIe M HENOTEHIIMAIBHEIC
cuibl. IloTeHInanpHas SHEPTUs. BTOpaH

8 Hemens




KOCMHYECCKasA CKOPOCTh

TpeTBﬂ KOCMHUYECCKaA CKOPOCTh. CBs3b
pa6OTBI HCIMOTCHLUHMAJIBHBIX CHJII C

39 M3MEHEHUEM MEXaHUYECKON SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
B 8 Henmens
MEXaHUYECKON IHEPTUU
Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
40 Vpasuenune bepuynu g uacanbHON
p PHY. A A 8 Henmens
SKHUJIKOCTH
O060061IeHME 10 TEME "3aKOHBI COXPAHEHUS
41 m p 9 menens
B MexaHuke"
Pa3BuTue npencraBieHuid 0 Npupoe
42 teruioTel. OcHoBHEIE nTOJI0keHUsT MKT.
9 Henena
Huddysus. bpoyHOBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUJIKUX U
43 TBEPIBIX TEJI. XapaKTep ABWKECHUSA U
P . PaAKTEp A 9 nenens
B3aMMOIEHCTBUA YaCTHUI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 KomnuectBo Bemectna. IlocTosnnas
9 Henens
ABoraapo
Temnepatypa. TemnoBoe paBHOBECHE.
45 patyp p 9 Henens
[Ikana [enbcust
46 Pemenue 3agau 10 menens
47 Wneanbuplii Ta3. I'a30BbIe 3aKOHBI 10 nezens
VYpaBuenue Menneneesa-Knamelipona.
48 p A p 10 Henens

Pemenue 3agau




49

AOcoroTHas TemIiepaTypa. 3aKoH
HanproHna

10 emens

50

HSOHpOHCCCH B HACAJIbHOM ra3e€ C
IIOCTOSAHHBIM KOJIMYECTBOM BEIICCTBA

10 emens

51

I'paduueckoe npencraBieHue
M30IIPOIIECCOB: U30TEpMa, N30X0Pa,
n3zobapa

11 nenens

52

OcnoBHoe ypaBHuenne MKT

11 menens

53

Pemenue 3amau

11 genensa

54

CBs13b a0COTIOTHON TeMIIEpaTyphI
TEPMOJMHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOUM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHI]

11 genensa

55

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "OcuoBet MKT"

11 Henens

56

0000menue mo teme "OcuoBer MKT"

12 nenens

57

TepMonnHaMuyeckas cUCTeMa. 3aJaHue
BHEIIHUX ycnoBul i T/ cucremsl.
Bremnue u BHyTpEeHHUE ITapaMeTpBl.
[Tapametpsr T/] cuctemsl kak cpegHue
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

12 nenens

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBosibHas penakcarus T/]
CUCTEMBI K TEINIOBOMY PaBHOBECHUIO

12 nenens




59

Mozenp uaeaabHOro rasa B
TepMOl[I/IHaMI/IKe. yCHOBI/ISI HpI/IMeHI/IMOCTI/I
3TOI MOJIENIN

12 genensa

60

VYpaBaenue MenaeneeBa-Knanelipona u
BBIpaXCHHE ISl BHYTPEHHEH SHEPTruu

12 uenens

61

Bripaxkenue aJisi BHyTpeHHEU SHEprun
OJIHOATOMHOTO HJI€aIbHOIO Trasa.
KBazucTtarnueckue U HecTaTUYECKHE
MIPOLIECCHI

13 wenmens

62

DneMeHTapHas paboTa B TEPMOJIMHAMHKE.
Boruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

13 wenmens

63

Tennonepenava kak crocod W3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepIICHHS paOOTHI

13 wenmens

64

KOHBGKIII/ISI, TCIJIOMPOBOJHOCTD, U3JTYUCHUC

13 wenens

65

KonunuectBo Temnorel. Tem1oéMKoCTh Teaa.
YaenbpHas u MOJIApHAasA TEIJIOEMKOCTH
BEIlleCTBA. Y AeIbHas TEII0Ta CTOpaHu:Aa
TOIIJIMBaA

13 wenmens

66

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepenaye

14 wenens

67

[TonsiTne 06 aguabaTHOM IMpoOIIECCE.
I1epBblil 3aKOH TEPMOJAMHAMUKH

14 uenens

68

KonuuecTBo TeminoTel U paboTa Kak Mephl
W3MEHEHUs BHyTpeHHel sHepruu T/1
CUCTEMBI

14 uenens




69

BTopoii 3aKk0H TepMOJMHAMUKH J1JI5
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpaTuMocTh MpUPOIHBIX
MPOIIECCOB

14 genens

70

HpI/IHHI/IHBI HeﬁCTBHH TCIIJIOBBIX MAIIIWH.
KIIJT

14 uenens

71

Maxkcumansroe 3Haueraue KITJI. Ilukn
Kapno

15 uenens

72

Pemenue 3amau

15 wenmens

73

DKOIOTrMYECKHE acIIEKThl HCITOJIb30BaHUS
TCIIIIOBBIX I[BHI‘aTeJIeﬁ. TemnnoBoe
3arpsA3HCHUC oxpy;xaromeﬁ CpCabl

15 wenens

74

Pemenue 3amau

15 Henensa

75

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "Tepmonunamuka. TemnoBbie
MaIIuHbI"

15 wenens

76

O6o06menue no Teme "TepMoMHAMUKA.
TenmoBrle MalTuHE"

16 wenens

7

[TapooOpazoBanue 1 KOHICHCAIIHSL.
Vcnapenue u kunexnue. Y aeabHas TeIoTa
napooOpazoBaHUs

16 wenens

78

HaCI)II]_[eHHI)Ie 1 HCHACBIIICHHBIC I1apPhI.
KadgecTBeHHasI 3aBUCHMOCTD IIJIOTHOCTH U
JAaBJICHUS HACBIIMICHHOTO ITapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBIIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPhbI KUIICHUA OT OJABJICHUA B

16 nenensa




KUIKOCTH

BnaxxnocTs Bo3ayxa. AGComOTHAS U

79 16 nenens
OTHOCHUTEIIbHAS BIAXKHOCTh
80 Pemenue 3anau 16 nenens
Teépnoe Teno. Kpucraminueckue u
81 aMmopHbIe Tesla. AHU30TPONHUS CBOIMCTB
pd P 17 nenens
KPHUCTAIIJIOB
[InaBrnenue u kpucTauuzanus. Y aenbHas
82 p . Y1 17 nenens
TeruioTa miasneHus. Cyonumanus
Hedopmaruu TBEpAOTrO Tena. PacTsxkenue u
83 cxarue. Casur. Moayne FOnra. [Ipenen
A H}j pea 17 genensa
yrnpyrux aedopmariuii
TermoBoe paclmpeHue XKUIKOCTEN U
84 TBEPABIX T€I. AHTAPMOHU3M TEILJIOBBIX
B 17 genensa
KOoJIeOaHWI YacTHI] BEIIECTBA
[TpeoOpa3zoBanue sHEPTHH B (Pa30BBIX
85 peobp p b 17 menens
nepexojax
86 VYpaBHeHUe TeroBoro H6agaHca 18 nenens
87 Pemenue 3amau 18 nenens
IToBepxHocTHOE HaTsKeHHe. KanuspHbie
23 sBJeHUd. [aBieHune noa NCKpUBIECHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyra
OBEPXHOCTBIO KHUAKOC opMy. 18 Henens
Jlannaca
O0001eHne 1 cucTeEMaTU3aINS 3HAHUI 110
89 TeMe "ArperaTHble COCTOSHHUS BEIIECTBA.
18 Henens

®dazoBbie IEpexoan"




90

O6o06menue 1o Teme "ArperatHoie
cocTosiHus BeliecTta. Pa3oBble NEPexoabl"”

18 memens

91

DJeKTpU3aIus Tel U €€ MPOsIBICHUS.
DIekTpuyeckui 3apsia. [IBa Buaa
AJICKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JUAJICKTPUKU U TTOJTYIPOBOTHUKHI

19 nenens

92

DJIeMEHTapHbIN ATIEKTPUUECCKUN 3aps/Il.
3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia

19 nenens

93

B3anmopericteue 3apsanoB. Toueunsle
3apanbl. 3akoH Kynona

19 Henena

94

Pemenue 3amau

19 wenens

95

Onektpuueckoe nose. Ero neiictBue Ha
AEKTPUUECKUE 3aPsIbl

19 Henena

96

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoGubIii 3apsan. JIMHUN HAMPSHKEHHOCTH
aneKTpudeckoro nosst. OqHOpPOIHOE
JJIEKTPUUECKOE T10JIE

20 "enens

97

[ToTeHIIMambHOCTH AJIEKTPOCTATUIECKOTO
noJig. Pa3HoCcTh NOTEHIMAIOB U
HaIpsHKEHUE

20 "enens

98

[ToreHunanpHas SHEPrUs 3apsiia B
JIIEKTPOCTATUYECKOM Moe. [loTreHnnan
JNEKTPOCTATHYECKOTO MO

20 menens

99

CBs3b HaHpH)I(éHHOCTH MOJIsT U pa3HOCTU
MOTCHIUAJIOB AJIA 3JICKTPOCTATHUYCCKOT'O
I1OJIA

20 Henens




[TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX

100 N 20 Henens
noJieu

101 Penrenue 3amau 21 menens
ITone Toueunoro 3apsiaa. [losne paBHOMEpHO

102 N P p p 21 "enenst
3apsHKEHHOMN Cephl
[Toe paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mapa. [losie paBHOMEpHO 3apsHKEHHON 21 Henens
OECKOHEYHOM IIOCKOCTH
[TpOBOJTHUKY B AJIIEKTPOCTATUYECKOM ITOJIE.

104 pOBOA P 21 nenens
YcnoBue paBHOBECHS 3apsI0B

HDJICKTPUKH U TIOJTYIIPOBOTHUKY B

105 A P YHPOBOA 21 "enens
IIEKTPOCTATUYECKOM IT10JIC
Konpnencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO 22 Henens
KOHJIEHCATOpa

107 [TapajurenpHOE COEIMHEHNE KOHIEHCATOPOB 22 nepens
ITocnenoBarenbHOE COETMHEHHE

108 g A 22 "enens
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOT0 KOHASHCaTopa 22 nepens

110 Pemenue 3aau 22 menens

BIDKEHHE 3apsHKEHHON YacTUIIBI B

111 A P B 23 Hegens

OJIHOPOJHOM DJIEKTPUIECKOM TOJIe
23 Henens

112

Pemenue 3agau




O060011IeHNE U CUCTEMATU3AIUs 3HAHUI 10

113 23 "wenens
TeMe "DnekTpuyeckoe nose"
0O0001enue 1Mo TeMe "DIEKTPUIECKOE

114 ILI p 23 "wenens
noie"
Cuna toka. ITocTOSSHHBIN TOK. Y CIIOBUSI

115 CYILIECTBOBAHUS IIOCTOSIHHOTO

yim 23 wenens

AJIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue u 3/1C 24 nenens
3akod Oma i1 ydyacTKa LEHu.

117 Ay I 24 uenens
DIIEKTPUYECKOE CONIPOTUBIICHUE
3aBUCHUMOCTD COTIPOTUBIICHUS OJHOPOAHOTO

118 OPOBOJHNKA OT €r0 JJINHEI U TUIOIA N

poBOa o man 24 uenens

MOTIEPEYHOTO CEUCHUS
VY ienpHOE CONMPOTUBIICHUE BEIECTBA.

119 a p m 24 uenens
Pemenue 3agaa
ITocnemoBarenpHOE, TApaICILHOE

120 A - 1ap i 24 uwenens
CMEIIaHHOE COETMHEHUE MTPOBOTHUKOB
PacuéT pa3BeTBIEHHBIX DIIEKTPUUECKUX

121 °TP p 25 Henens
neneii. [IpaBuna Kupxroda

122 Pemnrenue 3a1au 25 nenens
Pabora 3neKTprUYecKoro Toka. 3aKoH

123 p 25 Hemens
Jxoyns —Jlenna

124 Perrenne 3amau 25 menens
MOoILIHOCTE PIEKTPUUYECKOTO TOKA.

125 m p 25 Hemens

Tennopas MOIIIHOCTD, BBIACIACEMAA HA




pe3ucTope

126 Pemenue 3amau 26 Henens
3J1C 1 BHyTpEeHHEE COIPOTUBIICHUE

127 26 uenens
HCTOYHHUKA TOKa

128 3akon OMa 115 OJTHOM (3aMKHYTOM ) 26 Henens
AJICKTPUUECKOM 1IN

129 Pemenue 3aau 26 Henens

130 MoIHOCTh HCTOYHHKA TOKA 26 Henens

131 KopoTtkoe 3ambikaHue 27 nenens

132 Konpaencarop B enu noCTOSIHHOIO TOKa 27 nenens

133 Pemenue 3a1a4 27 nenens
Pemenne 3amau nmo teme "IlocToSHHLBIN

134 . 27 uenens
INEKTPUYECKUH TOK"
Pemenue 3amau nmo teme "IlocTOSTHHBII

135 . 27 nenens
INEKTPUYECKUH TOK"

136 Pemenne 3amau o treme "I1oCcTOSTHHBII 28 Henens
AIIEKTpUYECKUI TOK"
O0001eHne U cUCTEMAaTU3ALMS 3HAHU 110

137 " . N | 28 Henens
teMe "I1oCTOSTHHBIN JEKTPUIECKUN TOK
O006menue no teMe "[locTOAHHBIH

138 H . 28 Henens
AIIEKTPUYECKUI TOK"
DiexTpruecKas IPOBOIUMOCTE Pa3INYHBIX

139 p POBOA P 28 Henens

BCIICCTB. 3J’ICKTpI/I‘-IeCKI/II71 TOK B MCTaJljiax.




CBepXxnpoBOAUMOCTb

140

DJIEKTPUUYECKUI TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUTSL 3JICKTPOIH3a

28 uenens

141

DneKkTpuueckuil Tok B razax. [lnazma

29 wenens

142

DJIEKTPUUYECKUHN TOK B BAKyyMe.
Bakyymubie npuOopsl

29 uenens

143

DNEKTPUUECKUH TOK B IIOJTYIPOBOJHUKAX

29 "enens

144

[TomynpoBOIHUKOBBIE TPUOOPHI

29 nenens

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue cuiibl TOKa U HANPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHEHBIX
npr6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHUs: PU3NUECKUX BEIUYHMH MIPU
MOMOIIIM KOMITBIOTE€PHBIX 1aTYUKOB"

29 wenens

146

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HM3y4eHre HEpaBHOMEPHOTO JBUKEHHUS C
L[EJIbIO OIIPENEIICHNs] MTHOBEHHOMN
ckopocTH"

30 genens

147

Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUs ITpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH" WM
"HccnenoBanue 3aBUCUMOCTHU IIyTH OT

30 menens




BpEMEHH ITPU PaBHOYCKOPEHHOM
nBHKeHun"

148

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
nanenus" win "M3ydeHue nBH>KeHU Tena,
OpOILIEHHOT0 TOPHU30HTAIBHO"

30 Henens

149

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3ydyeHue IBHKEHUS TeJla 10 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCUMOCTH TIEpUOJA
oOpaleHusi KOHMYeCKOro MasiTHUKA OT €ro
napamerpos"”

30 memens

150

dusnueckuil NpaKTUKYM 10 TeMe
"N3MepeHue paBHOAECHCTBYIOIIEH CUIIBI IPU
JBUKEHUH OpYyCKa 110 HaKJIOHHOM
mwiockocTu" wnu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBI)KEHUS Opycka
110 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTostHuE OT €ro Macchl”

30 Henensg

151

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIMUX B IIPYKUHE U
pPe3sMHOBOM 00pasiie, oT ux aedopmaruu”
wiu "M3yuenune NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepes
nérkuii 610K"

31 menens

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue korppuiienta TpeHus no
BEJIMYMHE YTIIOBOr0 KO3 pHIreHTa

31 menens




3aucuMocTd Frp(N)" wim "HccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KO3 (PUITEHTOM
Tperust" win "M3yuenue ABMKEHUS Ipys3a
Ha BaJly C TpeHHEM"

153

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHUs "
win "KoHCcTpynpoBaHue KpOHIITEHHOB U
pacuért cun ynpyroctu" win "U3yuenue
YCTOMYMBOCTH TBEPAOTO TEJA, UMEIOLIETO
Ionaab onopsl"

31 wemens

154

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepenune umnyibca Tena 1no
TOopMO3HOMY IyTH" Uiy "M3Mepenue cuibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" wim "MccnenoBanue coxpaHeHUs
UMITyJIbCa MPHU yIIPyrom B3auMoiencTsun"
win "M3MepeHrie KHHETUYECKOW SHeprun
TeNa 10 TOPMO3HOMY ITyTH"

31 Henensg

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMUYECKOIO Mporecca
(peKoMEeH/1I0BaHO UCIIONIb30BaHKUE HU(POBOMH
nabopatopun)" i "M3ydeHne n30X0pHOTO
nporecca" win "M3ydenne n306apHOro
npouecca" win "[IpoBepka ypaBHEHUS
cocrosiHus"

31 menens




156

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHue yaeapHOM TeI0EMKOCTH " NN
"UccnenoBanue mpoliiecca OCThIBaHUS
Beuiecta" win "MccnenoBanue
agunabarHoro mpornecca” wim "M3ydenue
B3aMMOCBS3H HEPTUU MEXKMOJIEKYISPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbl KUIICHUS
JKAIKocTen"

32 uenmend

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" wim "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomemeHun". smepenue kodddurmmenrta
MOBEPXHOCTHOTO HATSKEHUS

32 "Henend

158

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3nydeHus ceeroauona” niam "Mzydenue
IIPOTEKaHUs TOKa B LIENHU, COAEpKaILEn
koHzAeHcarop" i "Pacnipenenenue
Pa3HOCTH MMOTEHIMAJIOB (HANPSHKEHUS ) IPU
MIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

32 Henens

159

Pu3NYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pesuctopoB" wnu "M3Mepenue yneapHoro

32 Henens




COTPOTHUBIICHHUS MPOBOJHUKOB" WITH
"HccnenoBaHue 3aBUCUMOCTH CUIBI TOKA OT
HaIpPSKEHUs JUIsl JIAMITbl HAaKaJTuBaHUs "

160

DuU3nYECKU MPAKTUKYM 10 TEME
"HaGnronenue aiekTpoiaunsa’ wim
"N3mepenue 3apsiia OJHOBAJIEHTHOIO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl” uin "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEepUCTUKHU auoaa"

32 wenens

161

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUM 110
teme "Kunemaruka"

33 wenmens

162

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "JIlunamuka"

33 Henens

163

O00011IeHIE U CUCTEMATU3aIisl 3HAHUN 110
teMe "Craruka TBEpAOro tena'

33 Henens

164

O0001eHre 1 cUCTEMAaTU3ALNS 3HAHUI 110
TeMe "3aKOHBI COXPAHEHUS B MEXaHHKE"

33 wenmens

165

O0600611eHne U cucTeMaTU3alus 3HaHUu# 10
TteMe "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKOMN
Teopun"

33 wenmens

166

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "Tepmoaunamuka. TemnoBbie MaHbI"

34 uenens

167

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®da30Bble IEPEXOBI"

34 uenens

168

O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110
Teme "DnekTpuueckoe nosue"

34 uenens




O060011IeHNE U CUCTEMATU3AIUs 3HAHUI 10

169 1 34 nenenst
teMme "[1oCcTOsHHBIN 3neKTpuYecKuii ToK"
170 O06o0011eHre U cucTeMaTu3alys 3HaHU| 1o | 34 nenens
teme "Toku B pa3iMuHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
B3aumMoeiicTBre MOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHoOE 1oJe. 1
1 Henena
['mnote3a Amnepa
Bexrop MmaruutHON nHAyKuu. IIpuanmn
2 CyNEPHO3UIIMU MATHUTHBIX MOJed. JInHun 1
. 1 Henena
MarHuTHON MHIYKIIMH
MarauTtHoe 1nose NPOBOJHUKA C TOKOM.
3 1 1 Henens
OmnbIT OpcTena
4 Cuinia AMniepa, e€ HanpaBJIeHHE U MOJYJIb 1 I nepens
5 Pemenue 3amau 1 I nepens
[Ipumenenue 3akoHa Amriepa.
6 p p 1 2 Henend
DNeKTpOnu3MepUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBICHUE U MOJTYJIb.
7 BH)KEHUE 3apSKEHHOW YaCTHIIbI B 1
a P 1 2 Hepend
OJIHOPOJTHOM MarHUTHOM I10JI€
8 Pemrenue 3anau 1 2 Hepens
9 PaGora cunel Jlopeniia 1 2 nenens
10 Pemenue 3amau 1 2 nenens




MarsuTHoOeE 110JIe B BC€IICCTBCE.

11 3 Henens
deppoMarHeTHKy, rnapa- U JuaMarHeTUKU
OcCHOBHEBIE CBOMCTBA (heppOMArHETUKOB.

12 dbepp 3 Henens
[IpumeHnenne GpeppoMarHeTHKOB

13 Pemenue 3a1a4 o teme "MaruutHoe mose" 3 menens

14 Pemrenue 3agaud mo reMme "MarautHoe 1osne" 3 menens
SIBieHne IIEKTPOMArHUTHON MH WUU.

15 p ¢ AYKIL 3 Henmens
[ToTox BekTOpa MarHUTHOW MHIYKIIMHI

16 OJC unnykunu 4 nenens
3aK0H IIEKTPOMArHUTHON UH 15071

17 p AYKL 4 uenens
®dapanes

18 Buxpesoe anexrpruueckoe nose. Toku Pyko 4 Hepens
9J1C un WU B IBVKVILHXCS

19 A ALYKIL A yi 4 yuenens
MIPOBOTHUKAX

20 Pemenue 3amau 4 nenens

21 IIpasuio Jlenna S Hezens
NunykrtusHocTh. KaTyiika HHIYKTUBHOCTHA

2 yK pA AYyK 5 Hedens
B LIEMTH HOCTOSHHOT'O TOKAa
SIBneHue caMOuH nu. JJ1C

- JTYKIT )i 5 Henens
CaMOWHIYKITUH
OHeprus MarHUTHOTO IIOJIS KATYIIKH C

24 P y 5 Henensa
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

25 Pemenne 3amau S Hezlenst




O060011IeHre ¥ cUcTeEMaTU3alus 3HaHUH 110

26 | 6 Henensa
Teme "DnexkTpoauHamMuka'

27 O0600meHue mo Teme "DIIeKTpouHaMUKa" 6 neziens
Konebarenpuas cucrema. CBOOOIHEIE

28 6 Henens
kosiebOanus. ['apmMoHnYeckue KoeOaHus
Kunemarnueckoe U JMHAMUYECKOE

29 . 6 Heaens
OIMCaHUE KOJIEOATENbLHBIX IBUKECHUN
DHepreTuveckoe onucanue. BriBoa

30 JTUHAMHUYECKOTO OIMMCAHUS TAPMOHUYECKHUX
KOJICOAHUH M3 UX DHEPTreTUUYCCKOTO U

6 Henens

KAHEMATUYECKOr0 OITUCAHUS

31 Avmuryna u $asa Kkonebanmuii 7 Henend
[Tepuon u wactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHUNi

32 MaTeMaTU4eCcKOro MasiTHuka. [lepruon
CBOOO/IHBIX KOJIEOaHU TIPY>KMHHOTO

7 Henens

MasATHHKA
3aryxaroiue konedanus. BelHyX1eHHbIE

33 yxarom YHER 7 Henens
kosebaunns. Pesonanc

34 ABTOKOJICOQHMS 7 nenens

35 Pemenue 3amau 7 nenens
Vpok-koH(Dpepernus "Mexanudeckue

36 p (bepern 8 Henmens
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTpyMEHTax"
O00011IeHIE U CUCTEMATHU3AIMsl 3HAHUN 110

37 Hl LI 8 Henens

TeMme "Mexannueckue koiaeoauus"




9HeKTpOMaFHI/ITHHC KoJIeOaHHsI.

38 . 8 Hepens
KonebaTenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTYIbI

39 3apsija KOHJIeHCaTopa ¢ aMIUTUTYI0M CHJIbI 8 Henens
TOKa B K0JIEOATEIILbHOM KOHTYpE
3aK0H COXpaHEHHUS DHEPTUU B UI€ATLHOM

40 b p a 8 Hemens
KOJIeOaTeIIbHOM KOHTYpE
3aryxarolue IeKTPOMarHuTHbIE

41 KoJiebaHus. BeiHyk/1eHHbIE 9 Hexenst
AJICKTPOMArHUTHBIE KOJICOaHMS
Ilepemennbrii TOK. Pe3nucTop u KOHAEHCATO

42 P p A p 9 Henens
B LIETIM IEPEMEHHOT0 TOKa
Karyika HHIYKTUBHOCTH B LIEMIH

43 y AYK I 9 menens
MEPEMEHHOTO TOKA
3akon OMa ISt DJIIEKTPUUYECKOH IIEH

44 a p 1 9 menens
MEPEMEHHOT0 TOKa
MOoMmHOCTh IEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE 9 Hexens
CUJIBI TOKA U HaIPSIKEHUS

46 Pe30HAHC B YMEKTPHIECKOH IEeTH 10 nenens

47 Pemenue 3amau 10 nenens
WneansHblif Tpancdopmarop.

48 [IpousBoAcTBO, Mepeaava u NoTpedIcHue 10 Hexenst
AEKTPUYECKON IHEPTUH
OKOIOTrHYeCKHEe PUCKH NPH IPOU3BOJICTBE

49 p puIp A 10 menensa

QJICKTPOOHCPIUH. KynLTypa HUCIIOJIBb30BaHUA




OJICKTPOSHEPIUU B HOBCC,Z[HCBHOﬁ JKHU3HHU

50 Peinenue 3amau 10 nenens
51 Perrenue 3amaq 11 nenens
O000111eH1E U CUCTEMATHU3AaIMs 3HAHUN 110
5 '1'11 1 11 genensa
Teme "DIeKTpOMarHUTHBIE KoJieOaHus"
MexaHW4YeCKHUEe BOJTHBI. XapaKTePUCTUKHI
53 11 nenens
MEXaHUYECKNX BOJIH
54 CBoMCTBa MEXaHUYECKUX BOIH 11 menens
55 3BYyK. XapaKTEpUCTUKH 3ByKa 11 nenens
nadpaszsyk u yiaprpassyk. lllymoBoe
56 ¢passyk u ynbrpassy g yM 12 Henens
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
57 Perrenue 3amau 12 nenens
DJIeKTpPOMarduTHeIE BOJIHBL. M3mydeHue
58 p ya 12 Henmens
AJIEKTPOMArHUTHBIX BOJIH
DHeprus MIEKTPOMArHUTHBIX BOJIH.
59 1:: p 12 nenens
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
[IIxana 3MEKTPOMAarHUTHBIX BOJIH.
60 [IpuMmeHeHne HIeKTPOMArHUTHBIX BOJH B
12 Henens
TEXHHUKE U OBITY
[TpuHIHIBI paTUOCBSI3U U TETICBUACHHUS.
61 Paguonoxanus. D1eKTpOMarHuTHOE
. 13 wenensa
3arpsi3HEHUE OKPYKaIOLEl CpeIbl
62 O6o6miente 1o Teme "KoneOGanus 1 BOTHBL" 13 menens




Cgert. 3aKOH NPSIMOJIMHEHHOTO

63 13 Henens
pacnpocTpaHeHHUs CBETa
Pemrenue 3agau Ha npuMeHEHHUE 3aKOHA
64 f[ P 13 nenens
MPAMOJIMHEHHOTO PACIIPOCTPAHEHHUS CBETA
OTtpaxenue cseta. ILlockoe 3epkaio.
65 p p 13 Henmens
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCUTEJIbHBIN TTOKA3aTeNb MPEIOMIICHUS.
66 [TonHOE BHYTpEeHHEE OTpaKEHUE.
IIpenenpHBIN YTOJI ITIOJTHOTO BHYTPEHHETO
peA r yIp 14 uenens
OTpaKEHUS
Pemtenue 3amay Ha IpUMEHEHNE 3aKOHOB
67 A p 14 Henens
OTpPaXEHUS U MPEIOMJIICHUS CBETA
Xop ayded B npu3Me. Jlucrepcus cBeTa.
68 Ay _ p A p 14 Henens
CnoxxHbIi cocTaB Oeioro cera. L{BeT
JInn3el. ®OKyCHOE pacCcTOSITHUE U
69 Y p 14 wenens
OINITHYECKAs CHJIA JIMH3BI
IlocTpoenue n a)XEHUH B JIUH3aX U UX
70 OCTpOEHHUE U300paxke 3 14 Henens
cucTeMax. YBeJIMUEHHE JINH3EI
Pemenue 3agau Ha mocTpoeHune
71 N300paKEHUI, TOTYIAEMBIX C IIOMOIILIO
p ’ ¥ m 15 genensa
JINH3
72 I'na3 xak onrrnueckast cucreMa 15 nenens
Pemenue 3agad. IIpenensl npuMEeHUMOCTH
73 A 3 pea p 15 Henens
F€OMETPUUYECKON ONTUKHU
74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS 15 nenens




15 genensa

75 Hucnepcus cera

76 Unrepdepennus ceera 16 nenens
KorepeHTHbie HICTOUHUKH. Y CIIOBUS

77 16 nenens
HaOII0JICHNSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3amau 16 nenens

79 [Ipumenenue unteppepeHun 16 Henens

80 Judpakuus cBeTa 16 nenens

ndpakonHas pemeéTka. Y ciIoBre

81 Hucppaxiy p 17 genensa
HAOJII0ICHUS TJIABHBIX MAaKCUMYMOB

82 Permrenue 3amau 17 nenens
ITomepeyHOCTs CBETOBBIX BOJIH.

83 P 17 Henens
[Tonspuszanusa ceera

84 Pemenue 3amau 17 nenens

85 CBeToBbI€ ABJIEHUS B IPUPOJIE 17 nenens

HHE U CUCTEMAaTHU3aLNA 3HAHUM I

26 O00011IeHIE U CUCTE 3a1H 3 0 18 Hexens
TeMme "Ontuka"

87 O6o6menue o Teme «OnTHKa 18 nenens
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOM
MEXAHUKH. 3aKOHBI DJIEKTPOJUHAMUKHU U

88 e 3aKOHBI 3JIEKTPOJ 18 Hexenst
MIPUHIIAIT OTHOCUTEIEHOCTH

89 [TocTynatel cienuanbHON TEOPUU 18 nenens




OTHOCHUTCIIBHOCTHU

[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanus Jlopenma. YcimoBue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD
OJHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHH U
AHOBP A p 18 Henens
COKpaIllEHHE JITTUHBI
OHeprusa U UMIYIbC PEIITHBUCTCKON
91 P YIeCp 19 Henenst
YaCTHULIBI
CBsI3b MAacChl € DHEPruei U UMITYJIbCOM
92 N p Y 19 Henena
PENATUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOS
93 PaBHOBeCHOE TETIIOBOE U3TyUeHUE 19 nenens
94 3akoH cMelennsa Buna 19 nenens
95 T'unore3a M. IInanka o kBaHTax. @OTOHBI 19 nenens
96 DHeprust 1 UMITyJIbC POTOHA 20 nenens
doroaddext. OnpiTel A. I'. CToseTosa.
97 b 20 Henensd
3akoHbl poTorddexTa
Vpasuenue Ditnmrerna mist potorddexra.
08 P s § b 20 Henens
"Kpacnas rpanuna" ¢ororddexra
99 JaBnenue ceera. OnwiThl [1. H. JIeOeneBa 20 nenens
100 BoiHOBEIE CBOMCTBA YaCTHIL 20 nepens
Bounbl ne bpoiind. [[nmuHa BoJHBI 1€
101 Bpoiing u MepBI 00JIaCTH JTOKAINU3aI U
0 po pa3Mepbl 00J1acTH JI0 3aIl 21 Hexens

JBUKYIIEHCS YaCTHIIBI




21 wenens

102 KopnyckyiisipHO-BOJIHOBOM yanu3m
103 Judpaxius 3JeKTPOHOB HAa KpUCTaIaX 21 negend
Crnenuduka u3MepeHU B MUKPOMUPE.
104 CooTHolIeHHS] HeONpeACIEHHOCTEN
N 21 wenens
I'eitzenbepra
105 Pemenue rpaduyeckux 3amau 21 negend
106 Pemienue pacy€THbIxX 3a1a4 22 nepens
o n n
107 O0001enne Mo TeMam: O(iHOBI)I CTO", 22 Hexens
"KopnyckynsipHO-BOJIHOBOM Ayann3m"
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. 22 Hexens
[Inanerapnas mozaens atroma Pesepdopaa
109 [Toctynater bopa 22 nenens
110 Bunsl cnexktpoB. CriekTp ypoBHEH 3HEpruu 22 Henens
aToma BOJIOpOJia
11 CHnoHTaHHOE U BBIHYKJIEHHOE U3JTyYeHUe 23 Henens
cBeTa
112 Jlazep 23 nenend
Hyxnonnas monens siipa I'eitsenOepra-
113 NBanenko. 3apsiq 1 MacCoBO€ YUCIIO sJIpa. 23 Hexens
N3oTonel. PagnoakTuBHOCTH
3aKoH paJMoaKTUBHOrO pacrnaja. CBorcTa
114 HMOHU3HPYIOUIET0O U3NlyueHus. Biausinue
PaIOAKTUBHOCTH HA )KUBbIE OPTaHU3MBI. 23 Henens

Jo3umerpus




115

DHeprus CBA3U HYKJIOHOB B sA1ipe. SnepHble
cuibl. Jledext Maccl siapa. SAnepHbie
peakuuu. SAnepusie peaktopsl. [Ipodiemsl
YIPABIISIEMOI0 TEPMOSAEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIEPHOM
SHEPIreTUKHU

23 Henens

116

Meroasl perucTpauuy U UCCIEI0BAHUS
3JIEMEHTapHbIX YacTull. PyHIaMEHTAIbHbIC
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mozenu. KBapk-rirooHHas MOZEIb alpOHOB

24 uenens

117

®usuka 3a npenenamu CtaHapTHON
Mozenn. TéMHas Marepust U TEMHas
sHeprus. EnuHCTBO Gu3nueckoi KapTHHBI
Mupa

24 uenens

118

Oransl pa3BUTUS ACTPOHOMHUU. 3HAUCHHE
aCTPOHOMUU

24 uenens

119

[IpMeHMMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHHS TPUPOJIbI KOCMHUYECKHUX
00BbeKTOB. MeTOIbl aCTPOHOMUYECKHX
HCCIIeIOBAaHNH

24 uenens

120

CoBpeMeHHbIE ONTUYECKUE TEJIECKOTIBI,
paanoTENECKOIIbl, BHEATMOC(EpHas
aCTPOHOMHUS

24 uenens

121

Bun 3Bé3aH0r0 Heb6a. Co3Besnus, sipKkue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

25 Henens

122

Comnueunas cucrema. Comnuie. ConHeunas
akTUBHOCTb. McTounuk sHeprun CosHIa u

25 Henens




3BE3]T

123

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
Juarpamma "crnieKTpanabHbIi Ki1acc —
CBETUMOCTB"

25 uenens

124

3B€3I[BI IJIaBHOM II0CJIEI0BATEILHOCTU

25 uenens

125

Buytpennee crpoenue 38€31. CoBpeMEHHBIE
MIPEJICTABICHUSI O POUCXOXKICHUU U
sBomtonuu CoJiHIa U 3BE3/T. DTallbl )KU3HU
3BE3]

25 uenens

126

Mieunsiit I[1yte — nama ["anaktuka. Tursl
rajlakTUK. YEpHbIe OBIPBI B APAX TaJaKTUK

26 "enens

127

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6ua. Teopust bonbiioro B3peiBa.
PenukroBoe uzinydeHue

26 wenens

128

MacmrabHas ctpykrypa BeenenHoid.
MeraranakTuka

26 Henend

129

Hepeménnslie npo0iaeMbl aCTPOHOMUU

26 Henens

130

@u3NYECKU NIPAKTUKYM 110 TEME
"UccmenoBaHue MarHUTHOTO ITOJIS
MMOCTOSIHHBIX MarHUTOB' WJIH
"WUccnenoBanue CBOMCTB
¢beppomarueruko" winu "HccnenoBanue
JEHCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C
TOKOM"

26 "Henens

131

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue cuiel AMnepa" win "M3yuenue
3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"

277 Henens




iy "OnpeneneHre MarHuTHOM MHIYKIIUU
Ha OCHOBE U3MepeHUsl cuibl Amnepa”

132

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBaHue ABJICHUS
AJIEKTPOMArHUTHON MHIYKIMH'" WIIH
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarHuTHOTO 1oasa"

27 uenens

133

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue sBI€HNUA CAaMOMHIYKIUN"
i "COopKa MOJIENN SIIEKTPOMArHUTHOTO
reHeparopa"

27 "uenens

134

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U MPYKUHHOTO
MasTHHKOB"

27 "uenens

135

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasTHHUKE"

27 "uenens

136

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue epeMEHHOr0 TOKa 4epe3
IIOCJIEZI0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTop" i
"NccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIM IEPEMEHHOI0 TOKa"

28 Henensd

137

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

28 Henens

138

Pu3HYECKUil IPAKTUKYM 110 TEME
"N3mepeHune nokasaTesis IpeaoMICHUs

28 Henens




crexna" i "llomydeHue n300pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JUH3bI"

139

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
wuakux unH3)" unu "U3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOIITIX
nuH3"

28 Hemens

140

®dusndyeckuii MPakTUKYM 110 TEME
"HabOmonenne nudpakmuu, nHTEpHEepeHIINH
U noJisipu3anuu ceera'

28 "enens

141

Ou3nyecKkuil MpakTUKyM MO TeMe
"OnpeneneHre UMNyJabca U SHEPTUU
PENATUBUCTCKUX YacTull (1o poTtorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nose)"

29 nenens

142

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha
OCHOBE HcciefoBanus potoaddexra" nnu
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMO/ OT HaNpsKeHHs "

29 nenens

143

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue cekTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJa U U3MEpPEHUE
noctostHHOW Punbepra"

29 nenens

144

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue paiMoakTUBHOTO (hOHA C
HCMOJIb30BAaHUEM JO3UMETPA" UITH
"N3yueHune moraomeHus: 6eTa-4yacTuil

29 uenens




almroMuHueM"

145

DU3NYECKUI TPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOa
HEBOOPYXEHHBIM TJIa30M C UCITOJIb30BaHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
oTpeeNICHUs TIOJI0KEHUST HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoiMyapus 1 sipkue
3BE31161" uau "HaOmroieHus B TEIIECKOII
JIyHbI, T1aHET, TYMaHHOCTE! U 3BE3/IHBIX
CKOILICHHI"

29 wenens

146

O06o001IeHre ¥ cHCTeMaTU3alus 3HaHUH.
Ponb pusuku u actpoHOMUM B
HKOHOMMYECKOI, TEXHOJIOTHYECKOH,
COIIMAIBHOW M ATHYECKOH cdepax
JeSITeNIbHOCTH YeJIOBEKa

30 genens

147

O060011eHre U cucTeMaTU3alus 3HaHUH.
Poinb 1 MecTO GU3MKU M ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

30 memens

148

O06001eHre U cucTeMaTU3alus 3HaHUH.
Ponb pusmnueckoit Teopun B popMupoBaHUN
NPEJCTaBICHUN 0 (PU3NYECKON KapTUHE
MHPa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00I11eM psZTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPO/IE

30 menens

149

O0001IeHre 1 cUcTeEMaTH3alMs 3HAHNUH 110
Tteme "Kunematuka"

30 memend

150

O000I1IIeHNE U CUCTEMATHU3AIlNS 3HAHUH 110
Teme "Kunemaruka"

30 memens




O060011IeHre ¥ cUcTeEMaTU3alus 3HaHUH 110

151 | 31 menens
teme "Jlunamuka"
O060011IeHrEe ¥ cucTeEMaTU3alus 3HaHUH 110
152 '],H H 31 nenens
teme "Cratuka TBepaoro tena"
O000111eH1E ¥ CUCTEMATHU3AaIMs 3HAHUHN 110
153 - H 31 Henens
Teme "3aKOHbI COXpAaHEHUSI B MeXaHuKe"
O000111eHIE ¥ CUCTEMATHU3aIMs 3HAHUHN 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
31 wenmens
teopun"
O000111eHE U CUCTEMATH3aIMs 3HAHUHN 110
155 teme "Tepmoaunamuka. TemioBbie
31 Henmens
ManHae"
O00011IeHIE U CUCTEMATU3aIis 3HAHUN 110
156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
32 uenens
da3oBble nepexo bl
O00011IeHIE U CUCTEMATHU3aIis 3HAHUN 110
157 ,],H 1 32 "Henens
TeMe "OIeKTpudeckoe noie"
O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110
158 ,],H . H . 32 nenens
teMe "[1oCTOSHHBIN 27eKTpUYecKuit TOK"
O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
159 '1'11 8 32 "Henend
teMe "Toku B pa3inyHbIX cpeaax”
O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
160 - H 32 Hexens
TeMe "MarautHoe noie"
O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
161 - B 33 Henens
TeMe "DIeKTpoMarHuTHast MHIyKus"
O0001IeHre 1 cUCTEMaTH3aMs 3HAHNUH 110
162 Hl " 33 Henens

Teme "Mexanndeckue Koneoanus"




O060011IeHre ¥ cucTeMaTh3alus 3HaHUH 110

163 1 33 Henenst
Teme "DIeKTpOMarHUTHBIE KoJieOaHus"
O06001IeHre ¥ cucTeMaTh3auus 3HaHU 110
164 Teme "MexaHn4ecKue U AIEeKTPOMarHuTHbIC 1
33 Henens
BOJIHEI"
O060011IeHre ¥ cucTeMaTH3alus 3HaHUH 110
165 m 1 1 33 menmens
TeMme "Ontuka"
O000111eHME U CUCTEMATH3aIMs 3HAHUN 110
166 m Tt 1 34 nenens
Teme "OcuoBsr CTO"
O00011IeHNE ¥ CUCTEMATU3AIM 3HAHUM 110
167 m a N 1 34 nenens
teMe "KopnyckymnsipHO-BOJIHOBOM nyanu3m"
O00011IeHIE U CUCTEMATU3AIMs 3HAHUN 110
168 m 1 1 34 nenens
TeMme "dusuka aroma"
O00011IeHIE U CUCTEMATU3aIis 3HAHUN 110
169 TeMe "du3uka aTOMHOrO Aapa U 1
AP 34 wenens
3J€MEHTapHbIX YacTull"
O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
170 m Tt 1 34 nenens
Teme "DneMeHTsl acTpodu3uku”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPO'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka, 10 knacc/ Makumes I'.5., byxosue b.b., Corckuit H.H. oz
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

®duzuka. 10 kinacc. YrinyOneHHbll ypoBeHb. MeToanueckoe mocooue

®wusuka. 10 xnacc. ba3oBbiit u yriyOneHHbIH ypOBHU. 3aaUHUK: yueOHO-
Metoauyeckoe nocooue ['enaenmreitn JI.J. bynatoBa A.A., Kopamises U.H.,
Komknna A.B.

®usuka. 11 knacc. ba3zoBblil U yrayOJIeHHBIN YPOBHU. 3aJa4HUK: Y4EeOHO-
MeTtoaudeckoe nmocooue I'eaaenmreitn JI.3., bynatoBa A.A., Kopuunses 1.H.,
Komikuna A.B.

®dusuka. ['otoumes k EI'D. MaTtepuaisl 171 9KCIIPeCcC-TIOArOTOBKH: y4eOHO-
Metoaudeckoe nocooue ['enaenmreitn JI.O., bynatora A.A., Kopuunses 1.H.,

Komkuna A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
fipi.ru

ege.sdamgia.ru



http://class-fizika.ruy07_class.html

resh.edu.ru
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