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IMMOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 10 ¢Qu3uke Ha YpOBHE CpeaHEro oO0mero ooOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS
OCHOBHOM o0Opa3zoBaTenbHOM mporpammbl, mpeactaBieHHbix B OI'OC COO, a
Takke ¢ yuéroMm denepaibHON pabodeil mporpaMMbl BocnuTaHus u Konmemun
npenoAaBanus yueoHoro npeamera «Ousuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit @eaepanuu, peanns3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

[Tporpamma 1o ¢u3uke onpeaenser 00s13aTeNIbHOE IPEIMETHOE COAepKaHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENbHOCTh U3YUYECHHSI TEM U PA3/EJIOB
y4eOHOro TpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4YaroUIUXCA.
[Tporpamma 1o ¢u3uke Aa€T MPEACTAaBICHUE O LENAX, COACpXKaHUM, OOIIen
cTpaTteruu OOy4yeHUs, BOCHUTAHMS M PA3BUTUS OOYYarOIIMXCS CpEICTBAMU
yaebHoro npeaMera «Pusnka» Ha yriIyoIEHHOM YpOBHE.

N3yuyenue kypca (Gu3MKHA YriayOJIEHHOTO YPOBHS IO3BOJIIET pPEaM30BaTh
3aJ1a4 Npo¢eCcCUOHAIbHON OPUEHTALlMU, HANPaBJICHO HA CO3/laHUE YCJIOBUM AJis
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaxKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI I MTPOAODKEHHS 00pa3oBaHUs B
opranm3anusx MNpodecCHOHATBLHOTO OOpa3oBaHHsl MO PAa3IMYHBIM  (HU3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSM.

B nporpamme mno ¢Qusuke omnpenensrorcs IUIAHUPYEMbIE PE3yJbTaThl
OCBOEGHUS Kypca (U3MKH Ha YPOBHE CPEAHETO OOIIEeT0 00pa30BaHUs: TUIYHOCTHBIE,
MeTamnpeMEeTHbIe, TMpeaIMeTHble (Ha  yrnyOonéHHoMm  ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOW I pa3paboTKu TpeOOBaHWMN K IJTUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM oOOydYaroluXcsl, OCBOMBIIMX
nporpamMmy 1o (u3MKE Ha YpPOBHE CpelHero obmero oOpa3oBaHUs Ha
yIIyOIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/IEATEIbHOCTHBINA MOIXO/I.

[Tporpamma o (pu3MKe BKITIOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha YTITyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIIbTATHI IO FOJaM 00yUYEHUS;

coJiepkaHue yuyeoHoro npeamera « @u3uka» mno rogam o0ydeHusl.

[Iporpamma 1o ¢u3HKe WMEET MPUMEPHBIM XapakTep M MOXET OBITh
UCTIOJb30BaHa YUYUTEIMHU (DPU3HUKH JIJIS1 COCTABJICHHS CBOMX PaO0YNX IPOrpPaMM.

[TporpamMma mo gu3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEJOCTaBIsAET BO3MOXKHOCTH JJIsi pealu3ald Pa3iNYHbIX METOJUYECKHX
NOJIXOJOB K NpenojaBaHUi0 (U3UKK Ha YIrIIyOJEHHOM YpOBHE MpH YCIOBUHU
COXpaHEHHUs 003aTeNFHOM YaCTH COACPKAHM Kypca.

duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOMABI, BBICTYyIAas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY



3HaHUU 00 okpy»karoueM Mupe. LIkonpHbIN Kype GU3NKH — ccTeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB W SIBIICHWH, HW3YYaeMBIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UMW AKTUBHOE
OpUMEHEHHE (U3NYECKUX 3HAHUM ONpEeNenuio Xxapakrep M OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
MOJIYYEHHUs] HOBBIX MATE€pUAJIOB C 3aJJaHHBIMU CBOWCTBaMH. M3ydenuwe (Puznku
BHOCHT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaromerocsi, B pOpMUpOBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
IPU BBIIOJTHEHUH UMHU yU4E€OHBIX UCCIIEI0BAaHUM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpETHEr0 00IIero 00pa30BaHUs MOI0KEH
PAI UAEH, KOTOPbIE MOXKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €I0 TOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3/ieioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKPYTr (u3nueckux Teopui. BemymuM B Kypce sABIseTcs
(opMupOBaHUE MPEJICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BEILECTBE U
ToJIE.

Hoea cymanumapusayuu. EE peanmusanys INpeanosiaracT HCIHOJIb30BAHUE
TYMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICIEHUE CBS3M Pa3BUTHUSA
¢u3nKM C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢buszuku yriy0aéHHOTO ypOBHS
IPEANoIaraeT 3HakOMCTBO € IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEJICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss IMOCPEACTBOM BBEJEHUS DIIEMEHTOB
CONICp)KaHUs, TMOCBSIMIEHHBIX JKOJIOTHUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYKIeHUs
po6JieM pallMOHAIIBHOTO NPUPOJONOIb30BaHUS U SKOJIOIMUECKON 0€30M1aCHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl 1O (PU3UKE AOHKHO OBITh IOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENBbHOCTHOTO noaxona. s Gusuku peanuzanus 3TUX
IPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUH CAMOCTOATEBHOIO 3KCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYyMOIIEro Qakropa ydeOHoro mnpouecca. s yriayOiaéHHOro
YPOBHS — D3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHMYECKOrO0 3SKCIEPHMEHTA,
BKJIFOYAIOLIETO (PPOHTAJIbHBIE YYEHUYECKHE OIbITHl NP H3YYEHHH HOBOIO
MaTepuaa, 1abopaTopHbie pabOThl U pabOThI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI



IBa crocoba peanuzauuMyd (QU3MYECKOro TMpakTHKymMa. B mepBoMm ciydae
NPaKTHKyM TpoBoauTcs nubo B koHme 10 u 11 kimaccoB, mubo mocie mepBoro u
BTOPOTO TMOJNYTOAMM B KaXJIOM U3 O3THUX KIaccoB. BTopoil cmocod — 3To
UHTErpalus paboT MpakTUKymMa B CUCTEMY Ja0OpaTOpHbIX padoOT, KOTOphIE
IpOBOASTCS B Ipoliecce u3ydyeHus pasznena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE MCCIIeT0BAaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU1a O€3 MOIIAroBO HHCTPYKLIUH.

B nmporpamme 1o ¢usnke cHCTeMa YYCHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Ipe/CTaBiIeHa €IWHbIM NepeuyHeM. Bpidop
TEMATUKU JJI1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIISETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH TOYPOYHOTO
IUTAHUPOBAaHMSI M OCHamleHusi kabunera ¢usuku. [Ipum sToM oOecmeunBaercs
OBIIaJicHUEe OOYYaIOUIMMHCS YMEHUSMU TMPOBOJUTH TPSAMBIE M KOCBEHHBIC
U3MEPEHMS], MCCIIEIOBAaHUS 3aBUCUMOCTEN (DPM3MUECKUX BEJIMYUH U IMOCTAHOBKY
OIIBITOB [0 MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YIENSIeTCs PEIICHUIO pAaCUETHBIX M KAYECTBEHHBIX 3aa4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 33/a49H C SIBHO 33JaHHOU
Y HESIBHO 33JJaHHOW (PM3NYECKOW MOJEINbIO, O3BOJISIOUE IPUMEHATh U3yUYEHHbBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, TaKk U HHTErpupys
OpUMEHEHHE 3HaHUM U3 pa3HbIX pasznenoB. Jlid KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBSACHEHHWE/Tpe/CcKa3aHhue MPOTEKaHUs
(u3HYECKUX SIBJCHUN U MPOLECCOB B OKpPYXKAIOLIEH KU3HU, TpeOyroume BbIOOpa
du3nyecKoil MoaeIu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO k MarepuanibHO-
TEXHUYECKOMY OOCCIEUYCHHIO y4eOHOTO Tpolecca Kypc (Du3uku yriryOJI€HHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIero 00pa30BaHUs TOJDKEH U3Y9aThCs B yCIOBHUIX
npeaMeTHoro kabunera. B kaOuHere GU3HKKA JODKHO OBITH HEOOXOAMMOE
n1abopaTtopHOe O0OpYIOBAaHUE JIsi BBINOJHEHMS YKa3aHHBIX B Iporpamme IO
¢u3rMKe yYEHHYECKHX OMBITOB, Ja0OpaTOPHBIX pabOT M paboT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyT0BaHHE.

JlemMoHCTpanimoHHOEe  000pyAoBaHHEe (OPMHUpPYETCSI B COOTBETCTBHH C
OPUHLIKAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIIEHHbIX B HporpaMMe Mo (U3MKE KIIOUYEBbIX JEMOHCTpaluil aJis
UCCIICIOBAHMSI  M3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKHX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHH.

JlaGoparopHoe o0OOpynOBaHME [UIsl YYEHUYECKHMX MPAKTUYECKUX padoT
(dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMILIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydarommxcs. TeMaTH4ecKHMe KOMILIEKThI
7a00paTOpHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHHBIX CHCTEM B BHJIC TU(PPOBBIX JabOpaTOpHid.

OCHOBHBIMM LIEJIIMHA U3y4€HUS (PU3KUKHU B 001IEM 00pa30BaHUU SIBIIIOTCS:

dbopMHpoOBaHUE UWHTEpeca M CTpEeMJICHUS OOydYarolmxcsi K HaydHOMY
W3YYECHHIO TPUPOJbI, PA3BUTUE HUX HMHTEIUIEKTyalbHbIX W  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOje MO3HaHUs U (popmupoBaHUE
MCCJIEI0BATENLCKOIO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJjbTaTa M3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHre YMEHUI OOBICHATH SIBICHUS C UCIOIB30BaHNEM (PU3UUECKHIX
3HAHWM U HAYYHBIX JOKA3aTEIbCTB;

(bopMHpOBaHUE NPEACTABICHUM O poiv (PU3MKU [ Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUIA;

pa3BUTHE MPEACTABIICHUI 0 BO3MOYKHBIX cdepax Oyayuieit
po(pecCHOHANBLHON  ACATEIBPHOCTH, CBS3aHHBIX C (U3MKOW, IOArOTOBKA K
nanbHeneMy o0y4eHHI0 B 3TOM HaIlpaBJICHUN.

JlocTrkeHne 3TUX Lened 00ecreynBaeTCsl pelIeHHEeM CIEeIyIOMMUX 3a1ad B
npouecce U3y4eHus Kypca GU3NKU Ha YpPOBHE CPEIHETO 00I11ero 00pa3oBaHus:

npUOOpEeTEHNE CUCTEMBI 3HAHUM 00 00IKX (HU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHWSX,  BKIIOYas  MEXaHUKy,  MOJEKYIsIpHYI0  (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY M 3JIEMEHTHI aCTPOPHU3UKY;

dbopMHUpOBaHUE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUSA I OOBSICHEHUS
bu3nUecKux SIBICHUN B MPUPOJE U JUISI NPUHITHS MPAKTUYECKUX DPEIICHU B
MMOBCEIHEBHOM KM3HHU;

OCBOGHHE CIOCOOOB pEIICHHS PAa3IUYHBIX 3a7ad C SBHO 3aJlaHHOM
¢u3nyeckoil MoneNblo, 3a/1ad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/1aHue
dbu3nueckoil MOJeNH, aJeKBaTHOW YCJIOBUSIM 3ajladyd, B TOM YHCIE 3ajia4y
WMHKXEHEPHOIO XapaKTepa;

NOHUMAaHUE (UUYECKUX OCHOB M MPUHIIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMUSHUS Ha OKPYKAIOLIYIO CPENy;

OBJIQZICHUE METOJAMHU CAMOCTOSTENBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
bu3MYecCKuX OKCIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuu UH(opMaiuu,
onpeereHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTata;

CO3JaHUE YCJOBUHU IJIsl pPa3BUTUS YMEHUN MNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATEIBbHOCTH;

pa3BUTHE HHTEpeca K cepaM npodeccCuOHANIBHON JeSTENIbHOCTH, CBSI3aHHOM
¢ Ghu3HKOIA.



B cootBerctBun ¢ tpedoBanusamu PI'OC COO yriayOnéHHBI YpOBEHb
u3ydeHus yuyeOHoro mpenmera «®Dduszmka» Ha YpPOBHE CpETHETO OOIIero
oOpa3oBaHusl BBIOMpAETCA OOYYAIOIIMMUCA, IUTAHUPYIOMIMMHU TPOJODKEHUE
00pa3oBaHuMsl 1O CHENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO PO,

Ha uzyuenue guzuku (yrayOn€HHBIN ypOBEHb) HA YPOBHE CPEIHEr0 0OIIero
obpazoBanms orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HENEII0),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipenmaraemeiii B mporpamMme 10 (QU3MKE TepedeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JIaeT BBIOOD
MpOBECHUsT J1A0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIMXCA.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pasnen 1. HayuHnblii MeTOA NO3HAHUS NIPUPO/IBI.

®dusuka — pyHIaMeHTaIbHas HayKa 0 pupoje. HayuHslii MeTo/ MO3HaHUS U
METO/Ibl UCCIIEIOBAaHUS (PUBNYECKUX SBJICHUH.

DKCHEepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npuponsl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE.

Croco0b1 m3MepeHnss (U3NYECKUX BEIWYWH (AHAJOTOBBIE M ITU(POBBIC
U3MEPUTEIIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHU  (QU3MYECKUX  BeIMYMH  (a0OCONIOTHAs U
OTHOCHUTEIIbHASA).

MopnenupoBanue (pU3NUYECKUX SIBICHUA M MPOLIECCOB (MaTepuaabHas TOYKA,
aOCONIIOTHO TBEPAOE TENo, HAcaldbHasl >KUJIKOCTb, HACAJbHBIA ra3, TOUYCUYHBIN
3apsn). ['unoreza. dusnueckuil 3aK0H, TpaHUIIBI €ro0 IpUMEHUMOCTU. Pu3znueckas
TEOPHs.

Ponbs u Mecto Qu3uku B (GOPMUPOBAHWU COBPEMEHHON HAYyYHOW KapTHUHBI
MUpa, B MPAKTUYECKOU IEATETbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomsol, nPAKMUKyM.

M3MmepeHne cWiIbl TOKa M HAIPSDKEHUS B LENHM I[OCTOSHHOTO TOKa IpU
MIOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoi maboparopueit mo ¢usuke. [Ipumeps n3mepenHus
(U3HYECKUX BEJIMYMH IIPU MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBHkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Pannyc-BekTop MaTepHalbHOM TOYKHM, €r0 IPOEKIMH Ha OCH CHCTEMBI
KoopauHart. Tpaekropus.

[lepemeltienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHHE MaTepUaIbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMBbl KOOPIMHAT.
CnoxeHue nepeMeneHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEMHOE IBUKEHHUE. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPUAIILHOM TOYKHA OT BPEMEHHU U HX
rpauKH.

CBoOomHOEe mameHue. YckopeHue cBOOOAHOTO TajcHus. JIBMKeHue Tena,
OpOILLIEHHOr0 TOJ YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTh KOOpPIWHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHU U UX TpaUKu.



KpuBonuneitnoe  aBuxkeHue. JIBWKeHHWE  MarepuaibHOM  TOYKH  TIO
OKPY)KHOCTH. YTJOBas W JMHEWHAas CKOpocTh. llepmoa m wacTtoTra oOpamieHus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHT€HLUUAIBLHOE) U MOJHOE
YCKOpEHHE MaTepUaIbHON TOUKH.

TexHuueckue yCTPOWCTBA U TEXHOJIOTMYECKUE TMPOIECCHl: CIUIOMETP,
JMBIDKEHUWE CHApSAOB, IICTHBIE, IMecTepéHYaThle W pPEMEHHBIC IepeadH,
CKOPOCTHBIC JIU(PTHI.

Jemoncmpayuu.

Mopenb cucteMbl O0TCUETa, WITIOCTpAIUsl KUHEMAaTHUYEeCKUX XapaKTEPUCTHK
JIBYKEHUSL.

CrrocoObI UCCITeTOBAaHUS IBHKCHU.

Nnnroctpanus npeaebHOro Nepexo/ia U U3MEepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne TBMKEHUHN C UCIIOJIE30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGntonenue aBukeHus Ttena, OpOIIEHHOrO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

HampaBnenue cKkopoCcTH IpH IBYKCHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriaoBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEU IBUKEHUS OJTHOTO M TOTO K
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

M3yueHne HEpaBHOMEPHOTO JBM)KCHHS C IIEIBIO0 OMPEISICHNS MTHOBEHHON
CKOpOCTH.

H3mepenne yckopeHus Mpu MPSIMOIUHEHHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HaKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IYyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JIBUYKEHUH.

WU3mepenne  yckopeHUss ~ CBOOOJHOTO  TajeHUs  (PEKOMEHJIOBAaHO
WCIIOJIb30BaHUE ITUGPOBOMA TaOOpaTOpUN).

W3yyenne nABWKEHHS Tela, OpOIICHHOTO0 Topu3oHTaiabHO. IIpoBepka
THUTIOTE3BI O TIPAMOM TMPOMOPIIMOHAIBHONW 3aBUCHMOCTH MEXKAY MalbHOCTBIO
noJiéTa U Ha4aJIbHOW CKOPOCTHIO Tea.

W3yyeHue nBMKEHUS Tella MO OKPYKHOCTH C MOCTOSHHOW IO MOJYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuojia oOpalieHusi KOHUYECKOro MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBeiii 3akoH HproroHa. MuepumanbHble cuctemsl orcu€ra. [IpuHumn
oTHocutenbHOCTH ['anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpeaeieHuE,
PUMEDBI).

Macca tena. Cwia. [IpuHIuUI Cyneprio3uiuy CUll.

Bropoii 3akoH HproToHa 1711 MarepuaibHOU TOUKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUs. OKBHBAJECHTHOCTH TI'PABUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna tsxecTd. 3aBUCHMOCTh YCKOPEHMsI CBOOOJIHOTO MaJ€HUS OT BBICOTHI
HaJ TIOBEPXHOCThIO IUIAHETBI W OT reorpaguueckod IMUPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMudeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBMXKymerocs c
YCKOPEHHEM.

Cuna tpenms. Cyxoe Tpenue. Cuia TpEHUs CKOJBXEHUS W CUJa TPEHHS
nokos. Koap¢uuuent tpenus. Cuna CONpOTHBIECHHUS MpPU [BWKEHUU Tela B
KUAJKOCTH WJIN Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTENBHOTO JBUKECHHUS.

Hasnenne. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: IOAIIMITHUKH,
JIBWKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBUKEHUS Tell B UHEPLUUAIbHBIX U HEMHEPIHUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne nByX LMIMHAPOB WM IIApPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCYETA.

CpaBHEHME  pPAaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TeIy CWI C
IIPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cuil, BO3HUKAIOIIUX B PE3yJIbTaTe B3aUMOIECUCTBUSA TEIL.

N3Mepenune Macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U TAICHUU.

LleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IIOKOS, KAYEHUSI U CKOJIBYKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaxmuKym.

W3mepeHne paBHOACUCTBYIONICH CHII MIPH JBIKEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHHM JBWKEHHS Opycka IO
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
PE3MHOBOM 00pasiie, OT X JepopmMaliuu.

N3yueHne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

H3mepenne kodduimenta TpeHHs MO BETUYUHE YIIIOBOro Koddduimenra
3aBUCUMOCTH Fp(N).

HccnenoBanre NBIKEHHS OpycKa MO HAKIOHHOW IJIOCKOCTH C IEPEMEHHBIM
KO3 UITUEHTOM TPEHUSI.

N3yueHue NBUKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTymarenbHoe M BpallaTebHOE JBHKCHHUE
TBEpIOro Teina. MOMEHT CHJIbI OTHOCUTEIBRHO OCHU BpamieHus. [lnedo cuisbl.
CnoxeHue Cujl, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroiunBoe, HeyCTOHYNBOE, Oe3pa3TMIHOE PaBHOBECHE.

TexHu4yecknue yCTpOWCTBA M TEXHOJOTHUYECKHE IMPOLECCH: KPOHILUTENH,
CTPOUTENBHBIN KpaH, PelIETYaThie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buapbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJIa, HWMEIOLIETO OCh
BpalICHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PacUET CHII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOMIETO TUIOIIAb OMTOPBHI.

Tema 4. 3axonwvl coxpanenus 6 mexanuxe.

NMnynbc MaTepuanbHON TOUYKH, CUCTEMbI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHUCTEMbI MATEPHAIIBHBIX TOUEK. Teopema o IBUKEHUHU LIEHTPA Macc.

NMnynbe CUIbl M UBMEHEHUE UMITYJIbCca Tela.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

MoMeHT uMIlyinbca MaTepHaibHOM TOouku. I[IpencraBieHne o COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cunbl Ha MaJoM W HAa KOHEUYHOM TMepeMmemnieHuu. [ padudeckoe
npeCcTaBICHUE PAOOTHI CHIIBI.

MOIIHOCTD CHUJIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTrUU MAaTepUAIbHOU TOUYKH.



[loreHIMaIbHBIE W HENOTCHUMANbHbIE CHWIIBL. lloTeHUIManbHas JHEprus.
[ToTennmanbHas 3Heprus ynpyro neopmupoBaHHOW npykuHbl. [loTeHnmanbHas
DHEPIUs TeJla B OJHOPOJHOM TIpaBUTAlMOHHOM Tmone. [loreHnumanpHas sHeprus
TeJla B IPaBUTALlMOHHOM II0JI€ OJJHOPOJIHOTO IIapa (BHYTpU U BHE mmiapa). Bropas
KOCMHMYECKasi CKOPOCTb. TpeThbst KOCMUUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPIUMU CUCTEMBI TEN. 3aKOH COXPAHEHHSI MEXaHUYECKOU JHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymmM i UACATbHON JKUAKOCTU KaK CIIEACTBUE 3aKOHA
COXPaHEHUSA MEXaHUYECKOU SHEPIUH.

TexHu4ecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYXKUHHBIA MHCTONET, THPOCKON, (QUIYypHOE KaTaHHE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE NBMXEHNE.

N3mepeHne MOIITHOCTY CHJIBI.

W3MeHeHne 3HepruM Tena Mpu COBEPIIEHNUU PadOTBHI.

B3avmHbIe IpeBpallleHUsI KUHETUYECKOM M IOTEHIMAJIbHOM DHEPrUd IIpU
JNEUCTBUY Ha TEJIO CUIIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHne YHEPTUuH MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomut, npaKmuKym.

M3mepenune nMmiyibca Teiia o TOpMO3HOMY Iy TH.

W3mepenune cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOUIS U MOIIHOCTU
CHJIBI TSTH.

CpaBHEHVE N3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJCHCTBUM.

M3mepenre KUHETUYECKOW SJHEPTUHU Tejla 110 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHUSI OTEHIMAIIBHON YHEPTUU MPYKUHBI ¢ pabOTOI CHIIbI
TPEHUS.

Omnpenenenue paOOTHl CHIIBI TPEHHUS TMPH JBIDKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJsiekyasipHas pu3uka 1 TepMOAUHAMMKA.

Tema 1. Ocnoébl MOIEKYAAPHO-KUHEMUUECKOU MEeOPUU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsIpHO-KuHeTndeckor Tteopun (MKT), ux
onbiITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBHKeHHE. XapakTep
JIBWKECHUSA M B3aMMOJEHCTBUS YacTUL BellecTBa. Monenu CTpoeHHs Tra3os,
KUAKOCTEH U TBEPIABIX TeN U OOBSICHEHHE CBOMICTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pasmepsl Mojekyn (aromoB). KommuecTBo BelecTsa.
[TocrosinHast ABorajapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. Illkana
temneparyp Lenbcus.

Mogenps uaeanbHOroO ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHUILIBI
ra3a JBMKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBeie 3akoHBI. YpaBHeHHue MeHnneneeBa—Kmnaneiipona. AOcomoTHasS
temriepatypa (wkana temneparyp KenbBuna). 3akon JlanbroHa. M3ompouecchl B
UJcabHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM M  CPEAHEM  KUHETUYECKOW  DHEprueu
NOCTYNATEIbHOTO TEIUIOBOTO JIBU)KEHHUS MOJIEKYJ HIECATBbHOTIO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HI€aTIbHOTO T'a3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPrUuei MOCTyNnaTeIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHII.

TexHH4eCcKkre YCTPOMCTBA M TEXHOJIOTHUYECKHE TMPOILECChl: TEPMOMETD,
OapomeTp, MoIy4YeHuEe HAaHOMAaTEPUAJIOB.

Hemoncmpayuu.

Mogenu ABUKEHHS YaCTUI] BEILIECTBA.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Buaeoponuk ¢ 3amuceio peaibHOT0 OPOYHOBCKOTO JIBUKEHHUS.

Juddy3us :KUIKOCTEN.

Mogens onbita llTepHa.

[IpuTs>KEeHNE MOJIEKYI.

Monenu KpucTamiInyecKuX peiéeTox.

HabGnronenue u ucciiegoBaHue N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomeol, nPAKMUKyM.

HccnenoBanre Tmpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUSl MPH
TEII000MEHE MEXKTy TOpsiUeH U XOJIOAHON BOOM.

W3yyeHue wH30TEpMUYECKOro mpouecca (PEKOMEHJOBAHO MCIOJIb30BAaHUE
1 poBO TabopaTOpun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne n306apHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUU ISt
TEPMOJMHAMHYECKON CUCTEMbI. BHelIHNE 1 BHYTpeHHHE mapaMeTpbl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMbl KaK CPEIHHUE 3HAYCHUSI BEIWYWH, OMUCHIBAIOIINX
e€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Havanmo TtepMoauHamMukud. (CamMompou3BOJIbHAs — peakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.

Mogenp uWIEAUIBHOTO Ta3a B TEPMOJAMHAMHUKE — CHUCTEMa YPaBHEHHI:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIpOKEHUE [JIi BHYTPEHHEW SHEPTUM.
YcnoBust TPUMEHUMOCTH 3TOM MOJICNIM: HU3Kasi KOHILICHTPAIMs YAaCTHUIL], BEICOKHE
TeMIeparypsl. BolpaxkeHue i BHYTPEHHEN SHEPrUUd OJTHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckue U HECTATHUYECKUE TTPOLECCHI.

DneMmeHTapHas pabora B TepMoauHaMUKe. Beraucienue padoTsl 1o rpaduxky
rporecca Ha pV-auarpaMmme.

Tennonepegaya  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYCCKOW  CcHUCTeMBl 0e3  coBepmieHus paboTel.  KoHBekmwus,
TEIUIONPOBOJHOCTD, U3TyUYCHUE.

KomnuectBo TtemnoThl. TemmoéMKocTh Tena. YAedbHas W MOJIsIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHME Maiiepa. YeinbHas TEIUIOTa CrOpaHusd
TorumBa. Pacu€r KommuecTBa TEIUIOTHI mpu Temionepenade. [lonarue 06
aanabaTHOM IpoIlecce.

IlepBbIii  3akOH TepMOAWHAMUKU. BHyTpeHHsaAss »dHeprus. KoauuecTBo
TEIUIOTBI W paboTa Kak Mepbl  HM3MCHEHHUS  BHYTPEHHEH  DHEPIrUH
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMHKHM JUII PAaBHOBECHBIX IPOLIECCOB: YEPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHME TEPMOAUHAMUYECKON CHCTEMBI IPOXOIUT
eAMHCTBEHHAs aguadara. AGCOMIOTHAS TeMIlepaTypa.

Bropoli 3akOH TEpMOAMHAMUKH JUII  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOYKHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIO0IHOTO Tea K 0ojiee HarpeToMy 0e3
komrteHcanmu (Kmaysuyc). HeoOpaTuMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHIMIIBI JEUCTBUS TEITOBBIX MaruH. KIT/I.

MaxkcumansHoe 3Hadenue KII/I. [Hukn Kapho.

DKOJIOTHYECKUE ACIEKThl MCIOJIB30BAHUS TEIUIOBBIX ABHUraTeiacil. TermmoBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHn4ecKkne yCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: XOJIOJIUIbHUK,
KOHJIUIIMOHED, AW3CIbHBIM W KapOHOpaTOpHBIM JABUTATeIH, MapoBas TypOHWHA,
MOJYy4YCHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3AIUI «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIN3AIMS OMOOPTraHUYECKOTO TOTIIMBA JJIst
BBIPAOOTKHU «TEIMIOBOI» U DIIEKTPOIHEPTHUU.

Hemoncmpayuu.

W3meHeHne TemiiepaTypsl IpY a1uadaTHYeCKOM PaCIIUPEHUH.

BoznymHoe orauso.

CpaBHEHHE yAECTBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl U3BMEHEHUSI BHYTPEHHEHN SHEPTUU.

HccnenoBanre aqnadbaTHOro Npouecca.

KoMmbroTepHble MO/IENN TEMIOBBIX IBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

W3mepenne yaeIbHON TEIII0EMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanre aqnadaTHOro npouecca.

W3yyeHue B3aMMOCBSI3U DHEPIrUM MEXMOJIEKYJISPHOTO B3aMMOACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnbie cocmoanus eéewyecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHACHcamus. lcmapeHne W KWIeHHWE. Y aenbHAs
TEII0Ta MapooOpa30BaHUSI.

HacplieHHble W HEHachlllleHHble Mapbl. KauecTBeHHass 3aBUCUMOCTh
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBILLIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT AaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucramimyeckue u amopubie Tenaa. AHU30TPONUS CBOWCTB
KpuctayyioB. [lnaBiieHHe W KpUCTAIM3alusA. YJEeJIbHas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaruu TBEpAOTrO Tena. Pactsxenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacuiupeHue XKUIKOCTENH U TBEPABIX TeN, 00bEMHOE U JIMHEWHOE
pacuimpenne. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUM YaCTHUI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[TpeobpazoBanue aHEprUn B (Pa3oBBIX MEPEXoaax.

VYpaBHeHME TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(p(UIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanwnspasie siBneHus. J(aBieHne moa MCKpUBIEHHON MOBEPXHOCTHIO YKHJIKOCTH.
®opmyna Jlannaca.

TexHUUecKHe YCTPOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI: KUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TemnnoBoe pacmnpeHue.

CBONCTBa HACBILICHHBIX NTAPOB.

Kunenwne. Kunenue npv noHM>KEHHOM J1aBJICHUU.

M3MepeHne criipl MOBEPXHOCTHOTIO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumisipasie sBieHUSI.

Monenu HEeHbIOTOHOBCKOM KUJKOCTH.

CrocoOb1 M3MEpPEHUS BIAYKHOCTH.

HccnenoBanve HarpeBaHus U IJIaBICHUS KPUCTAIUINYECKOTO BEIIECTBA.

Buasl nedopmariuii.

HaOmronenune mansix aedopmMaiuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

W3MmepeHne yaebHON TEIUIOTHI IUIABJICHUS JIbJA.

M3y4yeHue CBOMCTB HACBIILIEHHBIX ITAPOB.

W3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MOMEIICHUH.

N3mepenne koddduimenTa moBepXHOCTHOTO HATSKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JAepopManMy pPE3UHOBOrOo oOpas3ma ot
MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JinekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe none.

Onektpusanus Tel U €€ MpOosBICHUSA. ONEKTpUYecKud 3apsaa. /IBa Buma
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, IUANEKTPUKA U  MOJYHPOBOIHUKH.
DJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsAl. 3AaKOH COXPAHEHUS MIEKTPUUECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onekrpuyeckoe nose. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hamnpsbxkéunocts  anextpuueckoro  mnons.  [IpoOuerit  3apsin.  Jlunuu
HaIpPsHKEHHOCTH DJIEKTPUIECKOTO MMOJsA. OTHOPOIHOE IIEKTPUIECKOE MOJIE.

[ToTeHIIMaNbHOCTh ANEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh NMOTEHIMAIOB U
HanpspkeHue. [loTeHuumanpHas SHEpPrus 3apsaa B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToTennman anexkTpocrarnyeckoro nosst. CesA3b HANPSYKEHHOCTH MOJSA U Pa3HOCTH
NOTEHIMAIIOB ISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOrO, TaK U
HEOHOPOJIHOTO).

[TpuHIMI CyNepro3ULINU SJIEKTPUUECKUX MOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOM cdepnl. [lome
PaBHOMEpPHO 3apshKEHHOro Mo o0bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM TIUIOCKOCTU. KapTuUHBI JMHUN HanpsHKEHHOCTHM JTHX TOJEH U
HKBUINOTEHIUAJIbHBIX IOBEPXHOCTEM.

ITpOBOTHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

JIMDIIEKTpUKM B JJIEKTPOCTATHYECKOM  IIOJIE. JusiiekTpryeckast
IIPOHUIIAEMOCTD BEILIECTBA.



KonaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTD IIJIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE coeMHEHNE KOHIEHCAaTOPOB. [locnenoBarenpHoe coeqMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHACHCAaTopa.

JIBrmKeHMe 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4eckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE dSJIEKTPOIpPHOOpPOB,
KOHJIeHcaTophbl, reHepaTop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM IIOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOMCTBO U AEUCTBUE KOHAEHCATOPA TOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U AUDJICKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO0 KOHIEHCATOpa.

3apsaKa U pa3psiKa KOHJICHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

OneHka cHJl B3aMMOJICHCTBHS 3apSHKEHHBIX TEIL.

Habumronenne npeBpalieHust 3HepTun 3apsKEHHOT0 KOHJEHCATOPa B SHEPTUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LENH, COAEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pPa3HOCTH IOTEHIMAJIOB (HampsHKEeHUs) npu
IIOCJIE0BATEIILHOM COCUHEHUH KOHICHCATOPOB.

HccenenoBanue paspsga KOHAESHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuili mox.

Cwuuta Toka. [IocTOAHHBIN TOK.

VYcnoBus CyleCTBOBAaHUS IMOCTOSHHOIO 3JIEKTPUYECKOro Toka. McToyHukn
toka. Hanpsikenue U u 91C é.

3akoH OMa IJTd y4acTKa LEu.

DIIEKTPUYECKOE CONIPOTHBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO IPOBOJHMKA OT €ro JJIMHBI WU IUIOUIAJAM IONEPEYHOI0 CEUYCHUS.
VY 1enpHOE COPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX nekTpuueckux neneil. [Ipasuna Kupxroda.



Pabota snexrpuyeckoro Toka. 3akoH [[xoyns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOTO0 TOKa. TerioBass MOIIHOCTb, BbIIEIsieMas Ha
pesucrope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHWE HUCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ampikanue.

KonpencaTop B 11emu MOCTOSTHHOT'O TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTUU.

Hemoncmpayuu.

N3mepeHure CUiibl TOKa U HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSDKEHUS UL PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTb COINPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHHS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIPSHKEHUH.

[Tpsimoe uzmepenue I/]C. KopoTkoe 3amMbIkaHuE TAIbBAHUYECKOTO 2JIEMEHTA
Y OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coeuHeHUs UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIIOCAMHU MCTOYHHMKA TOKa
OT CWJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWIBl TOKA OT HANPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUS.

YBenuueHue npeena n3MepeHus aMmrnepMerpa (BoJbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

UccnenoBanne 3aucumoctd DJIC raabBaHMYECKOrO 3JIEMEHTA OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIKOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH TOJIE3HON MOIIIHOCTH MUCTOYHHKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxku 6 pa3iuyHblX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PAa3IUYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCHMOCTh COMNPOTUBIICHUS METAJJIOB OT
Temnepatypbl. CBEpXMPOBOJUMOCTb.



DNEeKTpUYECKUN TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[1omynpoBOIHUKMY. CobcTBeHHass ¥ TpPUMECHas  MPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1oiynpoBoJHUKOBBIE TPUOOPBHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALUS.
Onextponns. 3akoHbl Dapajes JUisl JIEeKTPOIIN3a.

OJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENBbHBIA M HECAMOCTOSITENbHBIN
pa3psia. PaznmuyHble THIIBI CaMOCTOSATENBHOTO pa3psaaa. MonHus. [ltasma.

TexHuyeckrue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opas3psiaHble
JamIbl, 3JIEKTPOHHO-JIy4yeBas TpyOKa, IOJYNPOBOJHUKOBBIE HPUOOPHL: JHO,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEMIH,
BBITIJIABKA AJTIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBACUMOCTbH CONIPOTHUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTE IEKTPOIUTOB.

3akoHsl ekTposnsa dapazes.

W ckpoBoii paspsia M IPOBOJIUMOCTb BO3IyXa.

CpaBHEHME TPOBOAUMOCTH METAJJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI POBOJAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmMuKym.

Habmonenue snexrponusa.

N3mepenne 3apsina OJHOBAJICHTHOTO MOHA.

HccnmenoBanre  3aBUCUMOCTM  CONPOTHBIIEHUS ~ TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Pu3n4ecKuil NPaKTUKYM.

Crioco6b1 n3MepeHus: GU3NYECKUX BETUYHH C UCIIOIB30BAaHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIE U OTHOCUTEIbHBIE MOIPEUTHOCTU U3MEPEHUN (PU3UUYECKUX BEITUUMH.
OueHka rpanull MOrpeurHOCTE.

[IpoBeneHHEe  KOCBEHHBIX HW3MEPEHUW, MCCIEAOBAaHUNA  3aBUCHMOCTEU
(U3MYECKUX BEIMYMH, NPOBEPKA MPEMIOKEHHBIX THUIOTE3 (BBIOOp M3 padorT,
ONIMCAaHHBIX B  TEMAaTUYECKUX  paszaeiax «YUYEHUYECKUH  OKCIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MexnpeaMeTHbie CBA3M.

WN3yuenne kypca ¢usukum yrayOnéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCA C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOJIOTUH.

Mesicnpeomemmnvle nonamusa, C6A3aAHHbIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SIBICHUE, HAYYHBIH (akT, TUMOTe3a, (PU3nMUecKas BEIUYMHA, 3aKOH,



Teopusi, HAONIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHHH, U3MEPUTENbHBIE MPUOOPHI, IUPPOBast Ta00paTOPHSI.

Mamemamuxka: pelieHHE CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runepOosa, ux rpaguku u cBoicTBa. TpuroHomerpuueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTopbl 1 MX TPOEKIIUU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexannyeckoe NBUKEHUE B KUBOU npupone, nuddysus, ocMoc,
TEIJIO0OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKaroUIeH Cpenbl,
yTUIU3alus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKH «TEIUIOBOM» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIYyYEHHUE HaHOMAaTepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPJBIX TEIN, KUIKOCTEH U T'a30B, )KUJIKUE KPUCTAILIBI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JIEKTPOIUTHYECKAs TUCCOLMALMS, TalbBaHNKA, JIEKTPOHHAS
MUKPOCKOIHAL.

TI'eocpagpua: BnaxuHoCcTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABMXKEHUN C HCIONb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLUU
(KpOHIUTENH, peméryarble KOHCTPYKLKHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOAOMET U JPYTue), JBUraTelb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOI XOIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHUS] COBPEMEHHBIX MAaTepHaJOoB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIPHUOOpOB,
ra3opaspsaHbIe JIAMITbI, TOJYIIPOBOHUKOBBIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. JinekTrpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUEe NOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHIMD cyneprno3unun
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcresa.

Cuiia AMmnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOJYJb. [[BUKEHNE 3apsIKEHHON YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM 1ose. Pabota cwel Jlopenra.

MarnutHoe nosue B BemectBe. PeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOLOCCChI: IIPHUMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOH, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpayuu.

KaptuHa  nOuHWI  WMHAYKOMM ~ MarHATHOTO — TOJSL  [OJOCOBOTO M
MTOIKOBOOOPA3HOTO TIOCTOSSHHBIX MarHUTOB.

Kaptuna nuHUI MarHuTHOM MHIYKIIMU TIOJISI INIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

BzaumopeiictBre A1ByX IPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBuxkeHuUs myyka 3JICKTPOHOB B MAarHUTHOM IIOJI€.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBONUCTB (PeppOMarHeTUKOB.

HccnenoBanue AeUCTBYS IOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKyus.

SIBiieHMEe 2JIEKTPOMAarHUTHOW MHAYKUUHU. [lOTOK BEKTOpa MAarHUTHOU
uHaykuun. OJIC uHAyKuuu. 3aKOoH AIEKTPOMarHuTHOM uHAyKiuu Dapanes.
Buxpesoe anekrpuueckoe none. Toxku Pyxo.

OJIC MHAYKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NupykTtuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKA.
SBnenue camonnaykuuu. 31C caMOMHAYKINH.

DHeprusi MArHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAA
[€4b, COJICHOM/I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABHKECHUHA B MATHUTHOM T10JIE
3emMin.

Hemoncmpayuu.

HaGnronenue siBneHus 2IeKTPOMArHUTHON UHIYKIIUH.

UccnenoBanne 3aBucumoctd DJIC MHAYKIUH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOT'O MOTOKA.



[IpaBuno Jlenua.

[lamenrie MmarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SBneHne cCaMOMHAYKIIUU.

UccnenoBanne 3aBucumMocTd JJIC caMOMHAYKIIMU OT CKOPOCTHU MU3MEHEHUS
CUJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

HccnenoBanue siBIECHUS SJIEKTPOMArHUTHOW UHAYKIUU.

OmnpeneneHue HHIYKIUU BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJIe 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust M BOJIHBI.

Tema 1. Mexanuueckue xonebdanus.

Komnebarensuas cucrema. CBoOOIHBIE KOIEOaHUS.

["apmonmnyeckue konebanusi. KuHnemarnueckoe U JTUHAMUYECKOE OIMUCAHUE.
DHEpPreTUYecKoe ONMHUCAHUE (3aKOH COXPAHEHUs MEXaHWYEeCKOW sHepruu). BeiBon
JMHAMUYECKOr0 ONMHUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUUYECKOIrO U
KMHEMAaTUYECKOTO OTTMCAHUS.

Ammiutyna u ¢asza konebanuil. CBA3b aMIUIMTYIbl KOJEOAHUN HMCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHU# €€ CKOPOCTH U YCKOPEHHUS.

[lepwon u yacrora koneOanuil. [lepumon Manbix CBOOOJHBIX KoJieOaHUM
MaTEeMaTHYeCKOro MasTHHKA. llepuos CBOOOAHBIX KOJI€OAaHWN TPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxarouux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3zonancnas kpuBas. BnusiHue 3aTyXxaHusi Ha BHUJ PE30OHAHCHOW KpPUBO.
ABTOKOJICOAHMSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kauesu, My3blKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck KoJ1Ie0aTeIbHOTO IBUKEHUSL.

HabGnronenue He3aBUCUMOCTH NEPUOJIa MalbIX KOJIEOaHUI Ipy3a HA HUTH OT
aMILTUTY B

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH MEpUojia CBOOOTHBIX
KOJI€OAHMI OT COMPOTUBIICHHUSI.

HccnenoBanne konebaHWid Tpy3a HA MACCUBHOM TMpYKHUHE C IIEIbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MPY>KUHHOTO MasiTHUKA.

3aK0H COXPAHEHUS PHEPTUU MPU KOJICOAHUSX Tpy3a Ha MPYKUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHU.

Habmonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHMII HHUTSHOTO W MPYKUHHOIO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUYKEHHUS Teja B XOJI€ K0JeOaHUl Ha yIPyTroM MOABECE.

W3y4yeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpazoBanue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIONINX KOJIeOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUI.

Tema 2. dnekmpomazHummnsie Koniedanus.

Konebatenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJIcOaHUS B
uaeanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsija KOHAEHcaTopa C aMIUIMTYA0M CHITIbI TOKA B KOJIEOATEIHbHOM KOHTYDE.

3aKOH COXpAHEHUs SHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYPE.

3aTtyxaronme 3JIEKTPOMArHUTHBIE KoJIeOaHusl. BbIHyX1I€HHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHbIi TOK. MOIMHOCTH IEPEMEHHOIO TOKA. AMIUINTYAHOE U
JCHCTBYIONEE 3HAUYEHWE CHUJIBI TOKA W HANPSOKCHHS] TPH pa3iudHou (dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHMU.

CHHyCOMIANIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOUJAIBHOIO IIEPEMEHHOIO0 TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpsixeHUi.

Wneanvupiii  Tpanchopmartop. IlpomsBoacTBo, mepegada u MOTpeOIeHHE
JJIEKTPUYECKON YJHEPTHH.

OKOJIOTMYECKUE PHUCKU IIpU MPOU3BOACTBE 3JEKTpo3Hepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HMU.

TexHu4yeckrue yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: JIIEKTPUUYECKHUU
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, JIMHUU AJIEKTpONepeaay.

Hemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJI€OaHUSI.

3aBUCHMOCTh 9aCTOTHI CBOOOIHBIX KOJIEOAHHUH OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 3JIEKTPOMarHuTHOIO FeHepaTopa.

BriHyX/1I€HHbIE CUHYCOUIaJIbHBIE KOJICOaHUSI.

Pe3ncrop, kaTymka WHAYKTUBHOCTH M KOHIEHCATOP B LEMH IEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1ocCienoBaTeNbHOM COCAUHEHHM PE3UCTOpa, KaTYILIKH
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO U IpUHLIUI IEUCTBUS TpaHchopmaTopa.



Mopaenp TMHUY JIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBaHnre NEPEMEHHOIO TOKAa 4Yepe3 IOCIENOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyLIKy U PE3UCTOP.

HabGnrogenue 31eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B LIEMH MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpPOMAZHUNIHbBIE 6OTIHDbI.

MexaHudeckrue BOJIHBI, YCIOBUS HX pacnpoctpaHeHus. Ilonepeunsle u
IIPOJOJIbBHBIE BOJIHBL. llepuon, CKOpOCTh pacnmpoCTpaHEHUs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHe, MHTephEepeHIHs U
T pakiys.

3Byk. CxopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymOBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

OJIEKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHSI U3JIyYEHHsI JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalMsi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUE,
noJIsipu3anusl, UHTepPEepeHLus U Tudpakuus.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBA3U U TeNEBUACHUA. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KArOIIEH Cpeibl.

TexHu4ecKue yYCTPONCTBA M MNPAKTUUYECKOE IPHUMEHEHHUE: MY3bIKAJIBHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeJIEBU30p, aHTeHHa, TeiedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U paCIpOCTPAHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

HabGnronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdpepeHnny u nudpakinm MEXaHUYECKUX BOJH.

AKYCTUYECKUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHUE.

HaGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KojeOaHuH.

HccnenoBaHue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAaKEHUE, TPEIIOMIICHUE,
noJsipu3anus, 1udpakuus, THTepEepeHLHsL.

OOHapy>keHue HHPPaKpacHOro U yJIbTPapuOIETOBOIO U3TyUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.



N3yueHne napameTpoB 3BYKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOJIMHEHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOM cpexe. Jlyu csera.
To4euyHbIl HICTOUYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0paxkeHui B
iockoM 3epkane. Cepuueckue 3epkana.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MTOKa3aTelb npesioMiieHHs. [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOUIEHHE JUIMH BOJH IPHU IEPEX0JI€ MOHOXPOMATHYECKOIO CBETa
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon myueit B mpusme. Jucnepcust cBeta. CrIOKHBIM cocTaB Oeloro cBeTa.
[{BeT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroi MoaHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOe
paccTOsIHUE W ONTHYECKash Cuja TOHKOM JIMH3bl. 3aBHCHUMOCTb (POKYCHOTO
pPaccTOsiHUSL TOHKOM CQepuyecKoil JMH3bI OT €€ NeOMETPUU U OTHOCHUTEIBHOTO
MOKA3aTeNs MPETOMIICHUS.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xox dyva, MpPOLIEAIIEro JIMH3Y IMOJ MPOU3BOJBHBIM YIJOM K €€ TJIABHOU
ontuueckoil ocu. IloctpoeHne wu300pakeHU TOYKM M OTpe3Ka MpsSMOM B
coOMparOIIMX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

Ontuueckue npudopsl. Pa3pemaromasi cnocoOHoCTh. [1a3 kak ontuueckas
cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepennuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBusi HaOMIOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Kiaccuyeckux
UHTEP()EPEHITMOHHBIX CXEM.

Hudpakuust cBera. [udpakumonHas pemeTka. YCIOBHE HAOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpU NAaJ€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(GPAKIMOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBINA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie NpeioMIICHUS CBETA.

HaOmnroienue nojiHoro BHyTPEHHETo oTpakeHus. MoJieib CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaUIeIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUH B JTMH3AX.

Mopnenu MUKpOCKoOTa, TEJIECKONa.

Hab6mronenune naTepEepeHIINN CBETA.

HaOmronenne nNBeTOB TOHKUX IUIEHOK.

HabGntonenue nudpaxiuu ceera.

N3yyenue nudppakiinoOHHON PEIIETKY.

Hab6mronenune nudpakimmoHHOTO CIIEKTpaA.

HaOmronenue nucnepcuu cBera.

HabGnronenue noasipu3annu CBETA.

[IpuMeHeHue NOISIPOUJIOB JIJIS1 U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyMm.

W3mepeHne rnokasaTess NpeaoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JIUH3).

N3mepenne PoKyCHOTO pacCTOSIHUS pacCEUBAIOLIUX JIUH3.

[Tonyyenue n300pakeHus: B CUCTEME U3 MIOCKOTO 3epKajia U JTUH3HI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGntonenue nudpaximu, tHTEpPEPEHIINH U MOISPU3ALUU CBETA.

N3yueHue nosipu3aluu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uHTEpHEPEHIINN JIA3EPHOTO U3TYUEHUS HA JIBYX IICISX.

HaGmronenue nucnepcuu.

HaGntonenue u uccnenoBanue AuGpakiiuOHHOTO CIEKTpa.

W3mepenne JMHbl CBETOBOW BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHHUS CBETOIMOAA TPH MOMOIIU TU(DpaKIIMOHHON
PELIETKH.

Pa3znesn 6. OcHOBBI ClIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH.

['panuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynaTsel
CIIEIMAIBHON TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanusi  Jlopenia.
YcnoBue npuUUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOAI.



TexHu4yeckne yCTpOHMCTBA M TEXHOJOTHYECKHE MPOUECCH: CIYTHUKOBBIE
NPUEMHUKHU, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

Y4eHU4YEeCKUH IKCIEPUMEHT, TaO0OpaTOpHbIE pabOThI, MPAKTUKYM.

OnpeneneHue HMIyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTtuil (10
dboTorpadgusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKynapno-601an060ii Oyaausm.

PaBHOBecHOE TerUIOBOE M3NTydeHHE (M3Iy4eHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. ['mnore3a [1nanka o KkBaHTax.

®DOTOHBI. DHEPrUsi U UMITYJIbC (POTOHA.

dotoaddext. Onwitel A. I'. CtoneroBa. 3akonbl hoTodddekra. YpaBHCHHE
Oiiamreiina s pororddexra. «Kpacunas rparuma» Goroaddexra.

JlaBnenne cBeta (B 4YacTHOCTH, [IaBlieHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). OmbiTel I1. H.
JleGenena.

BonHoBble cBoMicTBa yactull. Bonuel ne bpoia. liimHa BosHbL 1e bpoins u
pasMepsl 00JacTH JIOKaNM3alMM JBUXKYyIIeics dactuipl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAILIAX.

Crneunduka usmepeHuit B Mukpomupe. COOTHOIIECHUS HEONPEAeIEHHOCTEH
['eitzenbepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHL: CIIEKTPOMETD,
dorosnemenT, GOTOAATUYMK, TYHHEIBHBIM MHKPOCKOI, COJHEYHas OaTapes,
CBETOAMOL.

Hemoncmpayuu.

®oT0o3p(HEeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETo (hoTodddekxra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBIIEHUS  MOJYIPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeTonuo.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nocrostHHoi [Inanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOJIMO OT HAIIPSKEHMUSL.

Tema 2. @u3zuka amoma.

OnpITEl O KCCIENOBAHUIO CTpOEHUs aTtoMa. [lnmaHerapHas Monenb aroMa
Pesepdopna.

[Toctynatel bopa. U3nyuenue u nornomieHrue GOTOHOB MpU NEPEXoe aToMa
C OJTHOTO YPOBHSI DHEPTUH HA IPYTOU.



Bunsl cnextpoB. CrieKTp ypOBHEN SHEPTUH aToOMa BOAOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U3Iy4eHHE cBeTa. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPAIBHBIN
aHasu3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopnens onsita Pesepdopaa.

HabGnronenue TMHeHyaThIX CIIEKTPOB.

Y CTpOMCTBO U AEUCTBUE CUETUNKA NOHU3UPYIOIINX YACTHLI.

OmnpeneneHne JJIMHBI BOJHBI JIA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomsol, nPAKMUKyMm.

HaGmroienue TMHe4aToro cnekTpa.

HccenenoBanne CIeKTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U M3MEPEHHE
OCTOSTHHON PrmOepra.

Tema 3. Dusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnas monens sigpa [eiizen6epra—Banenko. 3apsa sigpa. MaccoBoe
yucio sapa. M3o0Tonsl.

PagmoaktuBHOCTh. Anbda-pacnaa. OJEKTPOHHBIA W TO3UTPOHHBINA OeTa-
pacnan. I'amMa-u3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B IMPUPOJE.
CBolicTBa MOHU3UPYIOLIErO H3JIy4eHUs. BiusHuEe pagvoOaKTUBHOCTH HA KUBBIE
opranusmbl. EcrecTBeHHbIN QOH n3nydeHus. Jlozumerpus.

DHeprus CBsA3HM HYKJIOHOB B sifipe. SnepHbie cumbl. JleexT maccl siapa.

SAnepusble peakuuu. JleneHue u cunres saep. Aaepusie peaktopsl. [IpodiemMsl
YIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3a. OJKOJOTMYECKHE ACHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonap! perucTpanyy U UCCIETOBAHUS DIEMEHTAPHBIX YaCTHII.

dyHnamMeHTaabHble B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI U  JICNTOHBI.
IIpencraBnenne o CranpapTHOM Moaenu. KBapK-TiIFOOHHAst MOJENb aIPOHOB.

O®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMmHas martepuss U TEMHa
DHEPIHUS.

EnuncTBO u3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIl peakTop, TEPMOSACPHBIM peakTop, aTroMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomut, npaKmuKym.

HccnenoBanre TpeKOB 4acTHIL (110 TOTOBBIM oTorpadusim).

HccnenoBanue painoakTUBHOTO (JOHA C UCTIOIb30BAHUEM JI03UMETDA.

N3ydeHnue nornouieHus 0eTa-4yacTHl] aTFOMUHUEM.

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3HKH.



DTarnbl pa3BUTHS aCTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEHMMOCTHh 3aKOHOB (HM3WUKH JUIsI OOBSICHCHHUS TMPUPOJIBI
KOCMHUYECKHUX 00BEKTOB.

MeToabpl acTpOHOMHUYECKHX HccienoBaHuil. COBpPEMEHHBIE ONTHUYECKHUE
TEJIECKOTIIBI, PAAUOTEIIECKOIbI, BHEaTMOC(EpHas aCTPOHOMHUS.

Bupn 3Bé3gnoro neda. Co3Be3ausi, SpKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBUKECHUE.

CoJiHEeYHas cucTema.

Connue. ConHeunasi akTUBHOCTb. MIcTounuk 3Heprun CoJtHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CreKTpaJbHbIM KJ1acc —
CBETHUMOCTBY». 3BE3AbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CoiHIA B
["amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJlaKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa006ma. Pazberanve rajgakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo0i1eMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmonenust 3B€3mHOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HMCIOJb30BAaHHEM
KOMITBIOTEPHBIX MPUJIOKEHUHN IS ONPEICIICHUS TT0JI0KEHUS HEOSCHBIX 0OBEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO3Be37us (CEBEpPHOTO MONyIIapus U SPKUE
3BE3BI.

Habmonenuss B Teneckon JIyHBI, IIIaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUU.

Pu3nyecKuil IPaKTUKYM.

Crioco0b1 m3MepeHns (PU3NYECKUX BETUYNH C MCIIOJIh30BAHHEM aHAIOTOBBIX
1 U(PPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUNKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIbHBIC MOTPEITHOCTH U3MEPEHUN (DU3NYECKUX BEIIMYMH.
OrneHka rpaHull MOrpeluIHOCTEM.

[IpoBeneHHEe KOCBEHHBIX HM3MEPEHUM, HCCIECAOBAHUN  3aBUCHUMOCTEU
(U3NYECKUX BEIUMYMH, NPOBEPKA MPEMIOKEHHBIX THUIOTe3 (BBIOOp M3 padorT,
ONKMCAaHHBIX B  TEMATUYECKUX  pa3feiiax «YUYECHUYECKHM  IKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM ).

Oo6o0marmee NOBTOPEHHUE.



O0o01eHne u cucreMaTu3alus CoAepKaHus pas3ienoB Kypca «MexaHukay,
«MonekynspHas ¢u3uka U TEPMOAMHAMUKAY, «INEKTpoAuHaAMUKay, «KonebaHus
U BOJHBD», «OCHOBBI CIIEHMAIBHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
¢uznka», «IIEeMEHThl aCTPOHOMUHU U aCTPOPUIUKID.

Ponp ¢u3ukm u acTpoHOMHMM B HKOHOMUYECKOHM, TEXHOJIOIMUECKOMH,
COLIMATIbHON M ATHYECKOH cepax AesTETbHOCTH YETIOBEKa, POJb U MECTO (PU3UKU
M aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEeMATH3UPYIOMICH, OOBSICHUTENPHOM W  MPOTHOCTHYECKOW  (pyHKuMiA
duznyeckoil Teopum, posb GU3NUECKON Teopuu B GOPMUPOBAHUN MPEACTABICHUIN
0 (u3MYecKOl KapTUHE MUPA, MECTO (PU3NYECKON KAapTHHBI MHUpa B 00ILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHAN O IPUPOIE.

Me:xnpeameTHble CBSI3H.

WN3yuenne kypca ¢usukum yraoyOnéHHoro ypoBHs B 11 kjacce
OCYLIECTBIISIETCS C YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBS3EH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Freorpapuu U TEXHOJIOTUH.

Mesicnpeomemmunvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYUHOZ20
nO3HAHUA: SIBICHUE, HAYYHBIH (hakT, TUMOTe3a, (PU3MYecKas BEIUYUHA, 3aKOH,
Teopusi, HAONIOJACHHUE, DSKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHHUE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHL, LIUPpPOBas 1adopaTopusl.

Mamemamuka: pelieHUWE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(YyHKUHMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMU HA OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 31eMeHTapHBIX (yHkuui. [Ipu3Haku mnoaO0Ms TPEYroJbHUKOB,
ornpezeNeHue IIOMAAN MIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nexrpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelIbHbIE
JIBIWKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKUE PHUCKU TMpPH IPOU3BOJICTBE
IIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYKOBasl JIMAarHOCTMKAa B MEIWLMHE, OINTHYECKHE SBICHUS B JKUBOU
IPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsl CTPYKTYypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAINIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

I'eocpagpua: ™MarHuTHBIE TIONOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX  PYa,
(doTochEMKa 3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TPUMEHEHUE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpOJBUTATENh SIKOOM, TeHepaTop MEepEeMEHHOTO TOKA, MHIYKIMOHHAS TIEUb,
JIMHUM 3JIEKTPONEpeay, 3IEKTPOABUIaTelb, pajap, paIuoONpUEMHUK, TEIEBU30D,
anteHHa, TteiepoH, CBY-meub, yabTpa3ByKoBas JIUarHOCTHKa B TEXHUKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
NPUEMHUKH, S/IEpHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHUA.



IVDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS ydeOHoro mnpeamera «Dusukan
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaroIIUXCsl PYKOBOACTBOBATHCS
copMUpPOBaHHOW BHYTPEHHEH TNO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAINH, TO3UTUBHBIX BHYTPEHHHX  yOEXJCHMI, COOTBETCTBYIOIIMX
TPaJIULMOHHBIM IIEHHOCTSAM POCCHUHCKOIrO OOIIECTBAa, PACHIMPEHUE >KU3HEHHOIO
OIIBITA U OIBITA AEATEIBHOCTH B IIPOLIECCE PEAIM3ALUA OCHOBHBIX HAIPABICHUN
BOCIIUTATEIIBHON IESITENBHOCTH, B TOM YHUCIIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

o cC(hOPMHUPOBAHHOCTH I'PAXKAAHCKON MO3UIUU O0YYAIOUIErocsi KaK aKTUBHOTO
Y OTBETCTBEHHOI'O YJIE€HA POCCUNUCKOr0o OOIIECTBA;

e IPUHATHE TPAJUIMOHHBIX  OOILIEYEIOBEYECKMX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKUX EHHOCTEN;

¢ TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX T'PaKAAHCKOTO
oOuiecTBa, y4yacTBOBaTb B CAMOYNpaBICHUM B  00pa30BaTEIbHOU
OpraHu3alvy;

e YMEHHUE B3aMMOJICUCTBOBATH C COLMATIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUU

¢ uX QYHKIIUSIMU U Ha3HAUYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU W BOJIOHTEPCKOU ESITENBHOCTH.

NAaTPHOTHYECKOI0 BOCIIMTAHUA:
e c(hOpMHUPOBAHHOCTH POCCUNCKON IrpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;
¢ [ICHHOCTHOE OTHOIIEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKECHHUIM
POCCHUICKHX YUEHBIX B 001aCTU (PU3UKHU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI'O TOBEICHNUS;
e CIIOCOOHOCTh OLICHMBATh CUTYallUI0 U NPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHME JJMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO Oy IyILErO.

3CTETHYECKOr0 BOCIIMTAHUA:

¢ 3CTETUYECKOE OTHOLIEHNE K MUPY, BKIIFOUAsl ICTETUKY HAYYHOI'O TBOPUYECTBA,

npUCyLIEero (PU3NYECKOil HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:



e HHTEPEC K Pa3auyHbIM cepam mpodhecCHOHAIBHOM ACATEILHOCTH, B TOM
YUCJIE€ CBS3aHHBIM C (QU3UKOH W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccuu U pearTu30BbIBaTh COOCTBEHHBIC
’KM3HCHHBIC TIJIaHBI;

¢ TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BaHHIO B 00JIACTH
(GU3UKY HA TPOTSHKEHUN BCEH JKU3HM.

IKO0JIOrHYECKOro BOCIIMTAHHUSA :

e C)OPMUPOBAHHOCTHh HKOJOTHYCCKON KYJIBTYpHI, OCO3HAHWE TJI00aTHLHOTO
XapakTepa AKOJOTHUECKUX TPOoOIeM;

e INTAHUPOBAHUE M OCYIICCTBICHHE IEHCTBUH B OKpYXKaIICH cpene Ha
OCHOBE 3HAHUS 1€ YCTONYMBOTO Pa3BUTHS YCIIOBEUECTBA;

e PaCITUPECHHUE OMBITA ACATCIBPHOCTH JKOJIOTHYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUH 1O (PU3HUKE.

LHEHHOCTH HAYYHOT0 MO3HAHMS:

e ChOPMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3NICCKON HAYKH;

e OCO3HAHWE IIEHHOCTH HAYYHOM JIEeATEIHbHOCTH, TOTOBHOCTH B TPOIECCE
U3yYeHHUS (PU3MKK OCYIIECTBIISITh IMPOEKTHYID M HCCIEI0BATEIIbCKYIO
NeATeIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBble Jloruueckue aeiicTBus:
¢ CAMOCTOATEIHPHO  (POPMYIMpPOBATH M aKTyaJU3UpPOBaTh  MpoOIIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
* OIIPCJICIIATh IIETU JICITCIBHOCTH, 3aJaBaTh IapaMeTPbl U KPUTCPUU UX
JOCTHKCHHS,
¢ BBISABIIAITh  3aKOHOMEPHOCTH W TPOTHBOPEYHMS B  pacCcMaTPHUBACMBIX
(UBHYECKUX SBIICHUSAX;
e pazpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHBIX H HEMaTEPHATbHBIX PECYpPCOB;
¢ BHOCUTb KOPPCKTHUBBI B  JICATEIIBHOCTh, OIEHUBAaTh COOTBETCTBHE
PE3yJITATOB IIEJISAM, OLICHUBATh PUCKH ITOCIICICTBUH JIeITEIbHOCTH;
¢ KOOPIMHUPOBATh W  BBINIOJNHATH PAabOTy B  YCIOBUAX  PEATBHOTO,
BUPTYaJIHbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS,
e Pa3BHBATh KPEATUBHOE MBIILJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
Ba3oBble ncciie10BaTeIbCKHE AeiiCTBHUS:
¢ BIIAJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHITHSIMH W METOIAMHU
bu3nUecKoil HayKu;



* BJIAJICTh HABBIKAMU Y4E€OHO-UCCIIEI0BATENILCKON U MPOEKTHOM €A TEIbHOCTH
B 007acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
NOMCKY  METOJOB  pemeHuss 3agad  (U3MYECKOTO  COJEp KaHMs,
IPUMEHEHHUIO Pa3JIMYHbIX METOJI0B IO3HAHUS;

*BJIQJICTh BHJAMHU JCSITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO M TIPUMEHEHUIO B PA3INYHBIX YUEOHBIX
CUTyallUsX, B TOM YHWCJE MPU CO3JaHUH YYEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

¢ BBISIBJISITh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJlU3UpOBaTh 3ajauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxOJuTb AapryMEHThl MJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH, 3a/7aBaTh MapaMeTpbl U KPUTECPHUH
pEIICHNUS;

e AHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHHS 3a7aud Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSX;

eCTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJayll B 0Opa30BATEIHHOM
JeSITEIbHOCTH, B TOM YHUCIIE TIPU N3YYCHUH (DU3HKHY;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

eyMEThb MEPEHOCUTh 3HaHUA MO (U3UKE B NPAKTUUECKYIO 00JIacTb
KU3HEIESITEbHOCTH;

e YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00IaCTeH;

e BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OPUTHMHAIBHBIC TTOIXO/IBI U PEIICHUS;

e CTaBUTb IIPOOJIEMBI U 33J1a4H, JOITYyCKAIOLIUE AIbTEPHATUBHBIE PEIICHHUS.

Pabora c undgopmanmueii:

e BIIQJICTh HABBIKAMHU TMONy4YCHHUS WH(DOpManu (PU3MIECKOTO CONEp KaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENIbHO OCYIIECTBIISTh TIOUCK,
aHaJlu3, CHCTEMATU3alMI0 M UHTEPIPETALNI0O MHPOPMAIUU pa3IMYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OIICHUBATH JIOCTOBEPHOCTH MH(OPMAIINH;

¢ ICTIOJIB30BAaTh  CPEACTBAa HWH(MOPMALMOHHBIX W  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M
OpraHM3allMOHHBIX 3a/Jad C COONIIO/IEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECcypcocOepeKeHusi, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCTHI (PHU3UUECKOTO COACPNKAHHS B PANUUYHBIX (GopMaTax c
y4€TOM Ha3HayeHUs WHGOpPMalUKW M LEJNEeBONM ayAUTOPHUM, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPENCTABICHUS U BU3YyaIU3al1H.

KoMMyHHKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:
e OCYIIIECTBIISITH OOIIIEHUE HA YPOKax (PU3UKH U BO BHEYPOUHOU ACSITEIbHOCTH;



e pacmo3HaBaThb HPEANOCHUIKM KOH(QIMKTHBIX CUTyaUUd U  cMsr4arb
KOH(JIUKTBI;

e pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJBb30BAHHEM
A3BIKOBBIX CPE/ICTB;

e IOHMMATh U UCIOJIB30BATh IIPEUMYIIECTBA KOMAaHIHON U WHAUBUIYaJIbHON
paboThI;

 BHIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX JCUCTBUU C y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YJIEHA KOJJIEKTUBA,

e IDUHUMATHL LIEJIM COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATb JEUCTBUA I10 €€ JOCTWKEHHUIO: COCTABJIATH ILIAH
JEHCTBHUM, pacpeIeNsiTh POJIA ¢ YIETOM MHEHUI yYaCTHUKOB, OOCYXKIaTh
pe3ynbTaThl COBMECTHOM paOOThI;

e OLICHMBATh KA4e€CTBO CBOETO BKJIAJAa M KaXJOr0 YYaCTHHKAa KOMAaH[bI B
oOuIMii pe3ynbTaT o pazpabOTaHHBIM KPUTEPUSIM;

e IpE/JIAraTh HOBBIE IIPOEKTHI, OLIEHMWBATb HJEHU C IIO3ULUHA HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

e OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJbHbIe YUeOHbIE J1eiiCTBUSA
Camoopranusamnus:

¢ CAMOCTOSITEIFHO OCYIIECTBIISITh MTO3HABATEILHYIO JESITEIBHOCTh B 00JaCTH
(GU3UKK M aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (hOPMYITUPOBATH
cOOCTBEHHEBIC 3aJ1a4H;

e CAMOCTOSITEILHO COCTABJISITh IUIAH PELICHUS] PACYETHBIX U KAaYECTBEHHBIX
3a/1a4, TJIaH BBIMIOJIHEHUS MPAKTUYECKOM pabOThl ¢ YUETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATMIOYTEHUI;

e 1aBaTh OLIEHKY HOBBIM CUTYAIIUsIM;

e PACHIUPSITH PAMKH YY4E€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOUYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, ApPTYMEHTHPOBATH €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OTIBIT;

¢ CIIOCOOCTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO SPYIULIUA B 00JIACTH
(GU3UKH, TOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN UHTEJJIEKT:

e IaBaTh OLICHKY HOBBLIM CHUTyallUsAM, BHOCHUTH KOPPCKTHUBLEI B ACATCIIBHOCTD,
OICHHUBATL COOTBCTCTBUC PC3YJIbTATOB L CIIAM,



eBJIAJICTh HABBIKAMU  TO3HABaTEJIbHOM  pedieKCMM KakK  OCO3HAHUS
COBEPIIIACMBIX JEHCTBUA W MBICIUTEIBHBIX MPOIECCOB, MX PE3yJbTATOB U
OCHOBaHMI;
e CIIOJI30BaTh MPUEMBI PeGIICKCUU IJIsl OLICHKU CUTYallud, BEIOOpa BEPHOTO
pelieHus;
e YMETh OIICHMBATh PHCKH M CBOCBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHIKEHHUIO;
e MPUHUMATh MOTHBBI W apTYMEHTHl JPYTHX TPU aHAIW3E Pe3yJbTaTOB
NeSTEeIbHOCTH;
e IPUHUMATH €051, TOHNUMAsi CBOM HEJOCTATKHU U JOCTOUHCTBA,
o MPUHUMATh MOTHBBI W apTYMEHTHl JPYTHX TPU aHAIW3E Pe3yJbTaTOB
NEeATETHbHOCTH,
e MPY3HABATH CBOE MIPABO U MPABO JAPYTUX HA OIIHOKH.
B mporiecce gocTukeHUsS JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPAMMBI 110
busnke Uil YpOBHS CpeaHEro ooOmero o0pa3oBaHus Yy O0O0y4arolmuxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAMOJIar afO A
c(hopMUPOBAHHOCTH:
e CAMOCO3HAHUSI, BKJIFOYAIOIIETO CIIOCOOHOCTH MOHUMATh cBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOU
HIMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

¢ CAMOPETYJTUPOBAHNS, BKJIIOYAIOMIETO CAMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHME, CIIOCOOHOCTH aTanTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEJIA U
yClexy, ONTHMHU3M, MHHUIIMATHUBHOCTh, YMEHHE JIEWCTBOBATh, MCXOMIS W3
CBOMX BO3MOXKHOCTEH;

eOMIIATUH, BKJIIOYAIOUIEH  CHOCOOHOCTh  IMOHUMAaThb  3MOLMOHAIBHOE
COCTOSTHME JPYTHX, YYHTBIBaTh €r0 MPH OCYIIECTBICHUUA OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COMIEPEKUBAHUIO;

¢ COIIMAIbHBIX ~ HAaBBIKOB,  BKIIIOYAIOIIUX  CIOCOOHOCTh  BBICTPAWBATh
OTHOLICHUS C JAPYTUMHU JIFOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEPEC U
paspemarb KOHQIUKTHL.

[NPEAMETHBIE PE3VYJIbTATDI

K xonmy oOydenust B 10 knacce mnpenMeTHble pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJIAIONITUXCS YMCHHIA:



e[IOHUMaThb  POJb (U3MKK B  HKOHOMHUYECKOM,  TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMAIbHOW M OSTUYECKOM cdepax [edaTebHOCTH
YeJI0BeKa, poJib U MECTO (DM3MKK B COBPEMEHHOW HayYHOU KapTUHE MHPA,
3HAYEHUE OINMCATEIBHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTENBHOU WU
OPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHUKH,
MOJICKYJISIPHON (PU3UKM M TEPMOJIMHAMUKHU, POJIb (PU3MUECKON TEOPHH B
(opMHpPOBaHNY MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

e pa3IMyaTh YCJIOBHS MPUMEHUMOCTH MOJENeH (PU3NUECKUX TEN U MPOLECCOB
(siBIeHMI): MHEpIMalIbHas cuUcTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepuaibHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE MaJICHUE,
abcomoTHO ympyras aedopmManmsi, aOCOMIOTHO YNPYyroe M abCONFOTHO
HEYNpyroe CTOJKHOBEHHS, MOJEIH Ta3a, >KUIKOCTU U TBEPIOrO
(KpUCTaUIMYECKOr0) Teja, UIeAJIbHBINA Ta3, TOUCUHBIN 3apsi/l, OJJTHOPOIHOE
IIEKTPUYECKOE TI0JIE;

epa3nuyaTh ycJIOBUS (TpaHUIlbl, 00JacCTH) NPUMEHUMOCTH (UIHYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

e AHAJM3UPOBATh M OOBSACHATH MEXAaHUUYECKHE TPOLECChl U  SIBJICHMS,
UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJibl KMHEMAaTUKH PaBHOYCKOPEHHOIO
NBIKEHUA, TpeoOpa3zoBanusa [anunes st CKOPOCTHM M INEepeMelIeHus,
3akoHbl HploTOHA, mpuHOHMN  OTHOCUTENbHOCTH [ammiies, 3akoH
BCEMHMPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEPrUM, CBSI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON 3HEpIuH,
YCIOBHSI paBHOBECUS TBEPAOrO Teia), MPU HATOM  HUCIHOJIb30BATh
MaTEeMaTUYeCcKoe BBIpa)KECHHE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ["anumes, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMsSI HUMIIyJIbCca U
MEXaHUYECKOI SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI M SIBJICHHS, HCIIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MONEKyIsipHOW (UMK U
TEPMOAUHAMHUKHM (CBSI3b JIaBJIEHUS HUJCAIBHOTO Ta3a CO CpeaHei
KMHETHYECKOW HDHEPruel TEIUIOBOrO JBHKEHHS W KOHLEHTpalUEed ero
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPruer TEmIOBOro JBUKEHHUS €ro YacTHUll, CBSA3b JIaBJICHUS WEaTbHOIO
razda ¢ KOHLEHTpalued MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHUE
MenpneneeBa—KnaneiipoHa, IE€pBbIi 3aKOH TEPMOAVHAMUKH, 3aKOH
COXPAHEHHUs SHEPruu B TEIUIOBBIX IpolEeccax), MpU 3TOM HCIOJIb30BATh



MaTE€MaTHUYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUA MennaeneeBa—Kianeipona;

 AHAJTM3UPOBATH U OOBSICHATH DJICKTPHUCCKHUE SBJICHUS, UCIIOJIb3YSI OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI  JJICKTPOJMHAMHMKHA  (3aKOH  COXpaHCHUS
BJIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MOTCHIIMAIBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, MPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, TPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TAK)K€ MPAKTUYECKH BAXKHBIC COOTHOILICHUS: 3aKOHbI OMa IJid y4yacTka
HenyM W JUId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHia,
npaBuwia Kupxroda, 3akonsr Dapazes 11s1 JIEKTPOIIN3a);

¢ ONTMCHIBATh (PU3WYECKHUE TIPOIECCHl W SBIICHUS, WCIOIL3YS BEIHYUHBL:
MEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJICHWE, TOTCHUHUAIbHAS DSHEPIrUsl, KUHETUYECKas
DHEPrus, MeXaHW4yecKas JHeprusi, padoTa CHIIbI, IEHTPOCTPEMUTEIBLHOE
YCKOpPEHHME, Cujla TSKECTH, CWJIa YIPYrOCTH, CWJIA TPEHHS, MOIIHOCTb,
SHEprusi B3aUMOJACHCTBUS Tena C 3eMiéid BOIU3M €€ MOBEPXHOCTH,
SHEpPTHUs yupyro nedopmaruu  TPYXKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAsI TeMmIepaTypa Tejla, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
DHEPIrus HJCAIBHOIO OJHOATOMHOTO rasza, paboTa HJealbHOIO0 Ta3a,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOrO TEMJIOBOTO
JIBUTATENS; NEKTPUUYECKOE TOJIE, HAPSKEHHOCTh JIEKTPUUECKOTO MOJIs,
HaNpsDKEHHOCTh TOJII TOYEUHOrO 3apsja WIM 3apsHKCHHOrOo Iapa B
BAKYyyME€ W B JUDJICKTPUKE, MOTEHIMAJ BJIECKTPOCTATUYECKOTO MO,
PAa3HOCTh MOTECHIIMAJIOB, JIEKTPOJABUKYILAS CUJIA, CUJIAa TOKA, HAIIPSIAKECHUE,
MOIIHOCTh TOKA, DJICKTPUYECKAasT EMKOCTh IUIOCKOIO KOHJIEHCATOPa,
COIPOTHBJICHUE YYaCTKa LENU C MOCIEAOBATEIBHBIM W IMapalieIbHbIM
COCIMHEHUEM PE3UCTOPOB, SHEPTUS AIICKTPUUYECKOTO MOJISI KOHJIEHCATOPA;

¢ O0OBSACHATH OCOOCHHOCTH NMPOTEKaHUsS (PU3NUSCKUX SIBICHUN: MEXaHHUYECKOE
JIBUKEHHE, TEIUIOBOE JBUKEHHUE YACTHI] BEIIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBcKOE ABWXKeHHE, MU Py3us, ucnapeHue, KUIIEHUe U KOHEHCallus,
IJIABJICHUE W KPUCTAUIM3ALMS, HANPaBICHHOCTh  TEIUIONEPENAUH,
AJIEKTPU3ALUS TEJ, SKBUIIOTCHIHAJIBHOCTh ITOBEPXHOCTH 3apsKEHHOTO
MIPOBOJHUKA;

e IPOBOJIUTHh UCCJICIOBAHUE 3aBUCUMOCTH OJHON (hU3UYECKOW BEIMYMHBI OT
OPYrOM C  HCIOJB30BAaHWEM  IMPSAMBIX HU3MEPEHUM, IIPU  ITOM
KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3yJIbTaThl IOJTYyYEHHOU
3aBUCHUMOCTH (PU3MUYECKHUX BEIUYUH B BHJE TpadUKOB C Yy4ETOM
a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUM, IeJIaTh BBIBOBI IO pe3yJibTaTaM
HCCJICIOBAHMS,



 IPOBOJIUTh KOCBEHHBIC M3MEpeHUs (U3MUECKUX BEIUYUH, IPU OSTOM
BBEIOMPATHh ONTHMAIBHBIA METOJl M3MEPEHHUsS, OIICHUBATh aOCONIOTHBIC U
OTHOCHUTEIHHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHI;

¢ IPOBOJIUTH OMBITHI MO MPOBEPKE MPEATOKEHHOW TUIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJTyYeHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MPeaaoKeHHOM
THUTIOTE3HI,

e COOTIOAIATH MpaBHIa OE30MACHOTO TPyAa MPU MPOBEACHUH UCCICIOBAaHUN B
paMKax  y4yeOHOro  OSKCHEpUMEHTa,  MpakTUKymMa W Yy4eOHO-
UCCJIEIOBATENICKOM W TMPOEKTHOW JIEITEIbHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPONCTB U 1a0OPaTOPHOro 000pYAOBAHMS;

epelIaTh pACUETHBIE 33Ja4M C SBHO 33JaHHOM M HESIBHO 3aJJaHHOMN
¢u3nyecKol MONENbI0: Ha OCHOBAaHWH aHAJIM3a YCIOBHUS O0OOCHOBBIBATH
BBIOOp (u3MUECKO MOJENH, OTBEYAIOIIeH TpeOOoBaHUSM 3ajlayH,
OpUMEHSATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM U  IOCTYJIAThl
GU3NYEeCKUX TEOpUH TIPH UCIIOJB30BAHUHM MaTEeMaTHYECKHX METOOB
perieHus 3a/1a4, MPOBOIUTh pacu€Thl HA OCHOBAHUHM UMCIOIIUXCS TAHHBIX,
aHAIM3UPOBATh PE3YNbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4E€TOM TMOJIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh Ka4€CTBEHHBIE 3a/1a4H, TPeOyIOMe MPUMEHEHUS 3HAHUN U3 pa3HBIX
paszmenoB Kypca (u3ukM, a Tak)Ke WHTETpaIllid 3HAHWUK U3 JAPYTHX
IPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATh JIOTHYECKYIO
IEMOYKY PACCY>KJICHUI ¢ ONOPOI Ha M3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SIBIICHUS;

¢ ICTIOJIB30BAaTh ~ TEOPETHUYECKHUE 3HAHUS JUIsi OOBSCHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

e IPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PUZHKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU M TEXHOJIOTHI;

e AHAJTM3UPOBATH W OIICHWBAThH TOCIEJACTBUS OBITOBOH M MPOW3BOJCTBEHHON
NESATEILHOCTH YEJOBEKa, CBA3AHHOM C (PU3MUYECKUMH IIPOIeCCaMU, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEJICTABICHUN O PAIIMOHATIEHOM
IPUPOIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BAaHUU JOCTHXKCHHUN
HAYKH W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00111eCTBA;

o IPUMEHATHh Pa3IUYHbIe CHOCOOBI PabOThl ¢ HH(pOpManKe (HUINIECKOTO
COJIEpaHUS C UCIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJB30BaTh COBPEMEHHBIE HH(MOPMAIIMOHHBIE



TEXHOJIOTMM JJI1 TIOHUCKA, NepepabOTKH U NPEabsIBICHHUS YyuyeOHOW WU
HAYYHO-MIOMYJISIPHON MH(OPMALMU, CTPYKTYPUPOBAHUS M UHTEPIIPETAILINH
uHGOpMaIlMK, TOMYYEHHOW M3 Pa3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyr0  HMHQOpMAIM0O U  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWUW, TaK U Ha OCHOBE
aHalM3a UCTOYHUKA WH(POpPMAIIUH;

o IPOSIBJIATH OpraHHU3aIOHHBIC u MO3HABATEIIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMW B  TpoIlecce
BBITIOJTHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;

epaboTaTh B TIpYIIE C KCIOJIHEHUEM pA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEAesATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsIX, aJICKBaTHO OIICHWBATH BKJIAJ KaXJOTrO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pacCCMaTPUBAEMOM MPOOIEMBI;

* IPOSIBJIATh MOTHBALMIO K Oynymied npodeccrnoHalbHON NeATeIbHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPO(UIIs.

K koHny oOyuenuss B Il kKnacce npeaMeTHbIe pe3yJbTaThl HA YriyOJIEéHHOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYarOIIMXCs YMEHUM:

e IOHUMAThH POJIb (PU3UKUA B IKOHOMHYECKOU, TEXHOJOTUYECKOM, COLIMAIIEHON
U DTUYECKON cdepax NeaTeIbHOCTH YeOBEeKa, pOJib U MECTO (pU3UKU B
COBPEMEHHOW HAy4YHOU KapTUHE MUPA, POJIb ACTPOHOMUHU B IIPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA M JaJbHEUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HaYeHHE OIUCATENbHON, CHUCTEeMATU3HPYIOMICH, OOBICHUTEIBHOU U
NPOTHOCTUYECKONW (DyHKIMNA (PU3UYECKOW TEOpUHU — IIEKTPOAMHAMUKH,
CHEUUaIbHOM TEOPUU OTHOCHUTEIbHOCTH, KBAHTOBOW (PU3MKH, pOJb
¢uznyeckoil Teopun B (HOPMUPOBAHMU MPEICTABICHUNH O (puU3nUecKon
KapTUHE MHpa, MECTO (U3MYECKOW KapTHHbI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IPUPOJIE;

e pa3IMyaTh YCJIOBHS MPUMEHUMOCTH MOJENe (PU3NUECKUX TEN U MPOLECCOB
(s1BJEHMIT): OHOPOJHOE IEKTPUUECKOE M OJJHOPOJHOE MArHUTHOE IOJS,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTU4YEeCKUl MAasTHUK, WJCaJIbHBIN
IPY>KUHHBIA MAasITHUK, rapMOHHUYECKHE BOJIHBI, UJCAbHBIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJIC/IH CBETA;

e pa3MUaTh YCIOBHUS (TpaHUIBI, OONACTH) NPUMEHUMOCTH (PU3MIECKHUX
3aKOHOB, MOHMMATh BCEOOHIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHMS YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBACHATH SJIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS,
WCIIONBb3Yysd OCHOBHBIE IIOJOKEHUS W 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEIMAIbHOM ~ TEOpUM  OTHOCUTENBHOCTHM  (3aKOH  COXpPaHEHUs



IEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwia JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  WHAYKOWWM, TmpaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOW LEMH CO CKOPOCThIO
U3MEHEHUS  CWIbl  TOKa,  IIOCTYJATbl  CHEUUAIbHOM  TEOpUHU
OTHOCUTEITLHOCTH DUHIITEIHA);

e AHAJIM3UPOBATh M OOBSACHATH KBAHTOBBIC MPOIIECCHI U SIBICHUS, HCIIONb3YS
MOJIO)KEHUSI  KBaHTOBOM  ¢u3uku  (ypaBHeHHE  OWHINTEHHA  AJIA
dororddekra, mepBed U BTOpoM mocTynaTel bopa, mpuHIUI
COOTHOIIICHUS] HeomnpeaenéHHocTel ['eisenOepra, 3aKOHBI COXPAaHEHUS
3apsI0BOTO M MacCOBOT'O YHCEN M DHEPIUU B SIACPHBIX PEAKLUAX, 3aKOH
PaaOaKTUBHOIO pacraja);

e ONIUCHIBATh (PU3UYECKHE TPOIECCHl W SBICHUS, WCIONb3YS BEIUMYUHBL:
HaIPsHKEHHOCTD AJIEKTPUYECKOTO MOJISA, MOTEHIUAT 3JIEKTPOCTAaTHUYECKOTO
IOJIA, PAa3HOCTh IOTEHUHAJIOB, HJIEKTPOJABIKYINAS CUIA, WHIYKIUSA
MarHuTHOTO IIOJII, MarHUTHBIA TMOTOK, cwia Amnepa, UHAYKTUBHOCTD,
ANEKTPOJBIKYIIAST CHJIA CAMOMHAYKIIMHM, SHEPrus MAarHUTHOIO IOJsS
IPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HMMITYJIbC, IIOJIHASI BSHEPrus,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIbl, PHEPrUsl U HUMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsiz sipa, SJHEPIUs CBA3M SApa;

e O0BSACHATD 0COOEHHOCTH IIPOTEKaHUA buznueckux SIBJICHUI:
ANEKTPOMATrHUTHAS UHAYKINS, CAMOMHIYKIIUS, PE30HAHC, HHTEP(hEPECHIIHS
BOJIH, nudpakuus, [IUCIepcus, TOJHOE BHYTPEHHEE OTpaXeHHeE,
doTornexrpudeckuii 3pdext (potorddexr), anbda- u Gera-pacnansl saep,
raMma-usiiydeHue saep, Gu3nueckue MpUHIMMIbI CIEKTPAIbHOTO aHaln3a
U pa0OoThI Ja3epa;

* ONIPE/CIIATh HAINpPABIECHUE HWHAYKIMM MAarHUTHOrO IOJdS MPOBOJHUKA C
TOKOM, CWJIbl Amniepa u cuiibl JIopeHua,

e CTPOUTH U300paKEHUE, CO3/1aBAEMOE TIOCKUM 3€pKaJIOM, TOHKOW JIMH30M, U
pPacCUUTBIBATh €r0 XapaKTEPUCTUKH;

e IPUMEHATh OCHOBOIOJIAralOUIMe AaCTPOHOMHUYECKUE TMOHSTHUS, TEOPUU U
3aKOHBI I aHanu3a U OOBSICHEHHS (U3MYECKUX  IPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAX, B MEKIaIaAKTUUECKON
cpelie; ABM)KEHUSI HEOECHBIX Tel, HBOJIIOLNHU 3BE31 U BeeneHnHoii;

e IPOBOJIMTH  MCCIIEIOBAHWE 3aBUCHUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHUW, NPH STOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYyYEHHOM 3aBHCHUMOCTH
¢u3nyecKkux BEJIWYUMH B BHJE TIpaduKoB C YYETOM aOCOJOTHBIX
NOTPEIIHOCTE  W3MEPEHMI, JAelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIeI0BAaHNUS;



 IPOBOJIUTh KOCBEHHBIC M3MEpeHUs (U3MUECKUX BEIUYUH, IPU OSTOM
BBIOMpATh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIEHHWBAaTh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

e IPOBOJIUTHh ONBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bI: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYCHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MpPeIOKEHHOU
TUTIOTE3bL;

e OMKUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e COOJTIONATH MpaBuiia OE30MACHOTO TPyAa MPU MPOBEACHUH UCCIEIOBAaHUMN B
paMKax  y4yeOHOro  OSKCHEpUMEHTa,  MpakTUKymMa W Yy4eOHO-
MCCIIEOBATEIICKOM M IPOEKTHOM JEATENIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOMCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

epelIaTh pACUETHBIE 33Ja4M C SBHO 33JaHHOM M HESIBHO 3aJJaHHOMN
¢bu3nUeckoil MOJIeNbl0: HAa OCHOBAaHMM aHAlM3a YCJOBHUS BBIOMPATH
dbu3nueckue MoOJeNH, OTBEYarol[ue TpeOOBaHUSIM 3aJlayd, MPUMEHATH
dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYNAThl (PU3WYECKUX TEOPHMA
NPy KCIOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pelIeHus 3ajad,
MPOBOJAUTH PACUETHI HA OCHOBAHUM UMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJIYYEHHBIX
pe3yJIbTaTOB;

e peIlIaTh KAYE€CTBEHHBIE 33/1a4l, TPEOYIOIINE TPUMEHEHUS 3HAHUN U3 Pa3HBIX
pasmenoB Kypca (u3ukM, a Tak)Ke WHTETpAIllid 3HAHWUK U3 JAPYTHX
MPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJICHUIN ¢ ONOPOM HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U PU3NYECKHUE SIBICHHUS,

¢ ICTIOJIB30BAaTh TEOPETUYECKUE 3HAHUS JUIi OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

o IPUBOIUTH TIPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3HKOB
B pa3BUTUE HAyKH, B OOBSCHEHHUE MPOIIECCOB OKPYXKAIOIIETO0 MHUpPa, B
pPa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

e AHAJIM3UPOBATH U OILICHUBAThH MOCIEJACTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NESATEILHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MUYECKUMH IIPOIECCaMU, C
MO3UIINHI HKOJOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUH, @ TAKKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHUMN
HAyKl W TEXHOJOTMH JUIsi JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00111eCTBA;

o IPUMEHATHh pa3IUYHbIe CHOCOOBI PabOThl ¢ HH(pOpManue (HUINIECKOTO
COIepKaHUSI C WCIOJb30BAaHUEM COBPEMEHHBIX HWH(MOPMAITMOHHBIX



TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJI1 TIOWCKa, TepepabOoTKM U TPEIBSIBICHHUS y4eOHOU W
HAYYHO-MIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U WHTEPIIPETAILIH
uHpOpMallMK, TOJYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQOpMAIM0O U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCA 3HAHWW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(POpMAIINH;

o IPOSIBJIATH OpraHHU3aIOHHBIC u MO3HABATEIIbHbIC YMEHHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHHsT HOBBIX 3HAHMW B Ipoliecce
BBITIOJTHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX Pa0oT;

epaboTaTh B TpYIIE C HCIOTHCHUEM pa3UYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsIX, aJICKBaTHO OIICHHWBATH BKJIAJ Ka)XJOTro U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTpUBaEMOM PoOIeMbl;

* IPOSIBJIATh MOTHBALMIO K Oynymied npodeccrnoHalbHON NeATeIbHOCTH IO
CHEIHUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Kontpoabn | IlpakTnuec
n/n MPOrPaMMbI Beero oOpa3oBaTeJibHbIE
ble padoThbI KHe padoThl
pecypcsl
Pasnen 1. HAYUHBIN METO/JA MIO3ZHAHMUS IPUPOIbI
1.1 Hayunb1ii MeTo MO3HAHUS IPUPOIEI 6 bubmmorexa IIOK
' y a pHpoa https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
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2.1 Kunemaruka 10 ! https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
2.2 1
Hunamiia 0 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [{JOK
2.3 Cratuka TBEPAOrO TENA > I https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXpPaHEHHUSI B MEXaHUKE 10 1 hitps://m.cdsoo.rw/fl 66687
Hroro no pazneny 35

Paznea 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYIIIPHOKUHETUYECKON TEOPHUHU 15 1 bubarorexa IOK
. yIAp p https://m.edsoo.ru/f16b68d7
3.2 Tepmounamuka. TeII0BbIE MATHHBI 20 1 buomorexca LIOK

https://m.edsoo.ru/f16b68d7
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Paznen 4. JIEKTPOIUHAMUKA
bubnnorexa [JOK
41 DIICKTPHHIECKOE 1071e 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [TocTOAHHBIN 2JIEKTPUUYECKUN TOK 24 hitps://m.edsoo.rw/fl 66687
bu6mmoreka [IOK
4.3 ToKH B pasiHHBIX cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3znen 5. PUBNYECKH TIPAKTUKYM
bubnnorexa [JOK
A o i 1 1
> HHHCCIHIH HPAKTHIYM 6 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [IOK
Pe3epBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 170 16
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Paznen 1. JIEKTPOIUHAMUKA
bu6mmorexa [IOK
L1 Marnwrioe nose 14 https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
1.2 DIIeKTpOMarHuTHasi UHIYKIUs 13 1 hitps-//m.edsoo.r/39859¢f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bubmuoreka [JOK
2.1 M 1
CXAHMUECKNE KONCOAHMS 0 https://m.eds00.ru/39859ef1
bu6mmorexa [IOK
2.2 DJIIeKTpOMarHUTHBIC KOJIeOaHus 15 hitps://m.cdsoo.rw/39859f1
)3 MexaHU4eCKHUE U JIEKTPOMAarHUTHBIE 10 1 bubnnorexa [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.4 2 1
Onruia > https://m.eds00.ru/39859ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuosel CTO

5

1

bubmuoreka [JOK
https://m.eds00.ru/39859¢f1

Hroro no pazneny
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Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynapHo-BOIHOBOH AyaIn3M 15 bubmorexa [JOK
) PIYCKYIAP y https://m.eds00.1u/39859¢f1
bu6mmoreka [IOK
4.2 (0)) 5
H3HKa aToMa https://m.edso0.ru/39859¢f1
43 ®du3nKa aTOMHOTO sI/Ipa U AJIEMEHTaPHBIX 5 bubanorexa [JOK
' YaCTUIL https://m.edso0.ru/39859¢f1
Hroro no pazneny 25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

bu6mmoreka [{OK
A 12
5 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU https://m.cdsoo.rw/39859f1
Hroro no pazneny 12
Pa3znen 6. PUSHYECKUM TIPAKTUKYM
. bubmuoreka [JOK
6.1 H3MICCKHI MPAKTHKYM 16 16 https://m.eds00.1ru/39859¢f1
Hroro no pazneny 16
Paznen 7. OBGOBLIAIOIIEE IOBTOPEHUE
Cucremarusanusa U 00001IeHE
71 MPEIMETHOTO COIEP KAHUSI U OTIbITA 15 bubnmnoreka [JOK
' JEATEeILHOCTH, PUOOPETEHHOTO MPHU https://m.edso0o.ru/39859¢f1
u3ydeHnn Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmorexa HOK

https://m.eds00.ru/39859¢f1
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ITOYPOYHOE INIAHUPOBAHUME

Ipuioxkenue 1

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
JlaTa
Ne KounTtpou IIpakTHye uugposbie
Tema ypoka usyue
n/n Bcero bHbIE CKHue 06pa30BaTeJ1beIe
HUSA
padoThI padoThI pecypcnl
1 ®dusnka — pyHIaMeHTaIbHAS HayKa O IPUPOJIC 1 bubmorexa HOK
y Y PHp https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METO/IbI 1 bubnuorexa [JOK
Hccae10BaHus GU3HYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOLIECCE TO3HAHUS
3 apu OI,I)[LI Ha6moz[e§He u 3icne WMEHT B 1 buGnnorexa LIOK
PHPOZAXL. P https://m.edsoo0.ru/34¢49931
¢busuke
bubnnoreka [JOK
4 Crnioco0bl u3MepeHust GU3NIECKUX BETMYNH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOIIOTHAS U OTHOCUTENbHAS TOTPEIIHOCTH | bubnmoreka [JOK
M3MEPCHHUH (PU3MUECKUX BEIMYNH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Ponb u mecto
6 ¢bu3uKu B pOPMHUPOBAHUU COBPEMEHHON | bu6mmoteka [IOK
Hay4YHOU KapTHHBI MUDPaA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
JEATEIIbHOCTH JIFOIeH
Mexanudeckoe apmxeHue. Cucrema oTcuera.
7 OTHOCHTEIIPHOCTh MEXaHHUYECKOTO JIBUKEHHUS 1 bubmorexa HOK
A ' https://m.edsoo.ru/e9a52{02
[Ipsimast u oOpaTHast 33724 MEXaHUKHU
g Pangunyc-BexkTop MarepuaibHOM TOYKH, €TI0 1 bubnmnorexka [JOK

IIPOEKLIMU HA OCH KoopAuHAT. Tpaexkropus.

https://m.edsoo.ru/30a108a5
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[Tepememenue. Ckopocts. VX mpoexiuu Ha
OCH KOOpJMHAT

PaBHOMepHOC HpHMOJ’IHHGfIHOG JABHXXCHHUC.

3akoH HrroroHa. Macca

9 I'padmyeckoe onrcanne paBHOMEPHOTO bubmmorexa [JOK
P . p p https://m.edso0o.ru/89ba7190
MPSIMOJIMHEHHOTO IBHYKCHUS
10 CnoxxeHue nepeMereHnid U CKOPOCTEM. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBnomepHoe nuxenue. MrooBeHHas
11 CKOpoCTh. Y ckopenue. [IpsmonuneitHoe bubmorexa [IOK
P ) P P https://m.eds00.ru/a99549a7
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanne MPsIMOIUHEHHOTO bubnuoreka [IOK
JIBUKEHUS C IOCTOSSHHBIM YCKOPEHHUEM https://m.edso0.ru/b7560bbf
CBobOogHOE TIazicHHre. Y CKOpEeHHE CBOOOIHOTO
13 MaJicHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH bubmorexa HOK
A ' P » CKOP ’ https://m.edsoo0.ru/f738109¢
YCKOPEHUS OT BPEMEHH U UX TpaPuKu
14 JIBrokenue Tena, OpoIIeHHOTO O/ YTJIOM K bubnmnoreka [JOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
Kpuonuneiinoe npuxenue. J[BuxeHue mo
15 OKPY>KHOCTH. YTJIOBasi U JUHEHWHAs CKOPOCTb. bubnuorexa [JOK
Ilepuon u wactora. lleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHHUE
bubnuorexa [JOK
16 Kontpoinbnas padora nmo teme "Knnemaruka"
P P https://m.edsoo.ru/1242£32¢
IIepBb1it 3ak0oH HproToHa. MHEpIMabHBIE
17 cucTeMbl oTcuéTa. [IpuHIIUI OTHOCUTEIBLHOCTH bubmorexa HOK
- HpHHI B https://m.edsoo.ru/5a9e4a64
lNanunes. HennepuuanbHblE CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTByI01as cuia. Bropoi bubnnorexa [JOK

https://m.edsoo.ru/141d3837
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bubnnoreka [JOK

19 B i .T 5 H
3auMoiericTBue Ten. Tpetuit 3akoH HeroToHa hitps://m.edsoo.ru/57dbas05
20 [TpuHuun cynepnosunuu cui. Pemenue 3anau bubnnorexa [JOK
Ha IpUMEHEHUE 3akoHOB HproTOHA https://m.edsoo.ru/bdf997tb
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTAIIMOHHON U buGmorera HOK
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
” Cuna TsOKeCTH B yCKOpEeHUE CBOOOTHOTO bubnmnorexka [JOK
HagcHUs https://m.edso0o0.ru/22757f26
JIBroKeHre HeOECHBIX Te M MX
23 HCKYCCTBEHHEBIX CITYyTHUKOB. IlepBas buGmorexa HOK
Y T - Hep https://m.edsoo.ru/11abfa0a
KOoCcMHUYecKasi CKopocTb. 3akoHbl Keriepa
bubnuorexa [JOK
24 . I'yka. B
Cuna ynpyrocti. 3aon T'yxa. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUJbI CUII TPEHMUSL. bu6mmoteka [IOK
25 JIBM>KEHUE B JKUJIKOCTH U Ta3e C YYETOM CHJIbI https://m.edsoo.ru/1fa86499
COITPOTHUBJIEHUS CPEIBI https://m.edso00.ru/2cb29676
26 JaBienue. ['napocratnyeckoe 1aBiaeHUE. bubmmoreka [JOK
Cwina Apxumena https://m.edsoo.ru/a28aa7ad
bubnuorexa [JOK
AbcomtoTHO TBepaoe teno. [loctynarensHoe u
27 BpalllaTeJIbHOE JIBUYKEHHUE TBEPIOTO TEa bubmorexa HOK
patl A PA https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH BpalllCHUS. bubnnoreka [JOK
IIneyo cunel https://m.eds00.ru/653d3459
CiioxeHue cuil, MPUIOKEHHBIX K TBEPAOM
29 teny. LleHT TH)KeI::TI/I Tena yCJ‘IOBI/IHp ’ bubmorexa [IOK
Y p ' https://m.edsoo.ru/9aa79a7d
paBHOBECHUsI TBEpAOTO Tena. Buasl paBHOBeCHs
30 Pemenwue 3amau bubmmoreka [JOK
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https://m.edsoo.ru/dc1caacQ

KonrponsHas padora no Teme "/lnnamuka.

bubnuorexa [JOK

31
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
NMmynbsc MaTepraIbHOW TOYKHU, CUCTEMBI
0 MarepuaibHbIX Touek. LleHTp Macc cucreMbl bubnuorexa [JOK
MaTepHalbHBIX TOUEK. Teopema O JBUKEHUH https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
Nmiynbe cuiibl U1 M13BMEHEHUE UMITYJIbCa Tea.
33 3aKoH coXpaHEHUs1 UMITyJIbca. PeakTuBHOE bubmorexa HOK
P y ' https://m.edsoo.ru/13f0a221
JBIKCHHUE
MoMeHT uMITyJIbca MaTeprUaIbHON TOUKH.
34 [IpeacraBinenue o COXpaHEHUH MOMEHTA bubmorexa HOK
pes p https://m.edsoo.ru/d6532eb9
HMITYJIbCa B IIEHTPAIBbHBIX MOJISAX
bu6mmoreka [IOK
35 Pemenue 3amau
A https://m.edsoo.ru/f7706d63
PaboTa criibl Ha MaJIOM U Ha KOHEYHOM
36 nepemenieHuu. ['paduyueckoe mpeacTaBieHmne bubmorexa [JOK
P P p https://m.eds00.ru/913974¢7
paboThI CHITBI. MOIITHOCTE CHUTBI
Kuneruueckas sneprus. Teopema 06
. bubnmoreka [JOK
37 W3MEHEHUN KMHETHYECKOM SHEPT U
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKH
[ToTeHnaabHbIC U HETIOTEHIIUATBHBIC CHIIBI.
38 ITorennumanesHast >ueprusa. Bropas buGnnorexa LIOK
privt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbs kKocMudeckas ckopocThb. CBsI3b paObOTHI
19 HETIOTEHITUAIBHBIX CHUJI C U3MEHECHHUEM bubnnorexa [JOK

MEXaHUYEeCKOM OHCPIUH CUCTCMBbI TCIJI. 3aKoH
COXpPAaHCHUA MEXaHUYECKOM SHEPTrUun

https://m.edsoo.ru/f57b4e01
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Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBaenue bepryiu 11 uiearbHOM buGmorera HOK
p pHy s s https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonrponsHas padora mo Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHHUs B MeXaHuKe" https://m.edsoo.ru/474e7c4a
PazBuTune npeacraBiieHU 0 IPUPOJIE€ TETUIOTHI.
42 Ocnonble nojoxkerust MKT. JIuddyszus bubmorexa [IOK
' 3. https://m.edsoo.ru/b0a4445f
BpoyHoBckoe nBuxeHue
CtpoeHue 1a3000pa3HbIX, KUIKUX U TBEPIBIX
43 Tle Xapakre Bi)KeHI/I}I u BBﬂaI/IMO eﬁC”I;]i[HH buGmorera HOK
- Aap pa A https://m.edsoo.ru/c44d02e2
YaCTHIl BEIIECTBA
Macca u pazmepbl MOJIEKYJ (ATOMOB).
P P ya ( ) bubnnorexa [JOK
44 KomnnuectBo Bemectna. [locTosHHas
https://m.edsoo.ru/c5b72ab7
ABorajzipo
45 Temneparypa. TemnoBoe pasHoBecue. [lkana bubnmoreka [JOK
Lenbcus https://m.eds00.ru/0070d493
bubnnoreka [JOK
46 P
CHICHHE a1t https://m.edsoo.ru/1531abas
bubnuorexa [JOK
47 nu iras. I’
AICAIDHBIH Ta3 A30BRIC 3AKOHMT https://m.edsoo.ru/ldeb2367
43 VYpaBuenue MeHneneeBa-Kianeiipona. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
bubnnorexa [JOK
49 A0 .3
COJIFOTHAs Temneparypa. 3akoH JlanpToHa hitps://m.edsoo.ru/14602d 1 £
50 M3onpoiieccrl B ueaaibHOM rase ¢ bubnnoreka [JOK
IOCTOSHHBIM KOJIMYECTBOM BeEIlECTBA https://m.eds00.ru/68878d51
51 I'paduueckoe npeacTaBiIeHnEe H30MPOLECCOB: bubnuoreka [IOK

u30TEepMa, U30X0pa, U300apa

https://m.edsoo0.ru/1344327b
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bubnnoreka [JOK

52 Ocnoioe ypasterne MKT https://m.edsoo.ru/c8094721

bubnuorexa [JOK

>3 Pemenme sana- https://m.edsoo.1ru/10265a05
CBsi3b a0COMIOTHON TEMIIEpaTyphI

54 TepMonHHaMI{quKoﬁ CIiI’CTeMBI CO cpenHen hitps://m.cdsoo.ru/c38af875
KMHETHUYECKOM 3HEeprueil NocTynaTeabHOro
TEIJIOBOTO JBUKEHUS €€ YaCTHI]

55 O00011IeH1E U CUCTEMATH3aIUs 3HAHUH 110 bubnuorexa [JOK
teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8

" " bubnmoreka [JOK

56 KonTponbnas pabota nmo teme "OcHoBsl MKT hitps://m.cdsoo.rw/1 3adad59
TepmoauHamMuueckas cuctema. 3ajaHue
BHEIIHUX ycioBuil 1t T/L cucteMsl.

57 Bremnue v BHyTpeHHUE [TApAMETPBI. bubnmnorexka [JOK
[TapameTpsl T/] cuctemsbl Kak cpeaHue https://m.edsoo.ru/5{8d38a3
3HAYEHMsI BEJIMUUH, OITUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 CamornpounsBombHas penakcaius Tl cuctemsr bubmmorexa [JOK

https://m.edsoo.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO

59 Mopenb naeanbHOro ra3a B TEpMOJUHAMUKE. bubnmoreka [JOK
VYcnoBus IPUMEHUMOCTH 3TON MOAEITH https://m.eds00.ru/29355001

60 VYpaBuenue MenaeneeBa-Kinanelipona u bubnmoreka [JOK
BBIPAYKECHUE I BHYTPEHHEN dHEPTUU https://m.edsoo.ru/bal 178d0
Bripaxxenue aiig BHyTpeHHEH SHEPTUU BuGmiorexa LOK

61 OJIHOATOMHOTO MJI€aJIbHOTO Ia3a.

KBa3zucrarnueckue u HECTaTHUCCKHE

https://m.edsoo.ru/ac5cacl5s
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MPOLIECCHI

DnemMeHTapHas paboTa B TEpPMOJIUHAMUKE.

bubnuorexa [JOK

62 B §)
bIUMCIIeHre padoThl o rpaduKy mporecca Ha hitps://m.cdsoo.rw/741d5738
pV-nuarpamme
Tennonepenada kak crocod U3MEHEHUS
63 BHyTpeHHel sHepruun T]I cucremsl 6e3 bubmorera HOK
yp p https://m.edsoo.ru/3d734561
COBEPIIICHHS pabOThI
64 KonBeknus, TEIIONPOBOIHOCTD, U3IYUEHHUE bubnnorexa LIOK
L, POBOA ’ i https://m.edsoo.ru/157b54cd
KonuuectBo Tenmnotel. TemIoéMKOCTh Tena.
65 VY enpHast ¥ MOJISIpHAs TEILUIOEMKOCTH bubnmnorexka [JOK
BENIECTBA. Y IeJIbHAS TEIUIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOILJINBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnmoreka [JOK
Ternjonepeaayde https://m.edsoo.ru/1db5ad4e
67 [Tonstue 06 agunadbatnom npouecce. [lepBorit bubnmoreka [JOK
3aKOH TEPMOJIMHAMUKHU https://m.eds00.ru/d8098824
68 KonuyecTBO TEmoTh 1 paboTa KaKk Mephbl bubnmnorexka [JOK
U3MEHEeHUs BHyTpeHHel s3Heprun T/l cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3axk0oH TepMOJTHHAMUKY JIJIS
69 aBIfOBeCHBIX u Hpe a][:HOBGCHI)IXHH OIIECCOB budmmorexa LOK
p p pont ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB
bubnuorexa [JOK
I1 i . KII
70 PUHLUHAIBI IEMCTBUS TEIUIOBBIX MAIIUH Ji| hits:/m.cdsoo.ru/269455 13
bubnnorexa [JOK
71 Makcumansnoe 3Hauenne KITJI. Kapno
KEIMATIBH HaseHn /L. Huier Kapy https://m.edsoo.ru/fe3857b9
b K
72 Pemrenue 3amau nbmmorexa LO

https://m.edsoo.ru/b3efal 8b
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DKOJIOTUYECKHE aCIIEKThI HCITOJIb30BaAHUS

73 TEIUIOBBIX ABUraresiei. TemioBoe 3arpsi3HeHuE bubmorexa [IOK
. ' p https://m.edsoo.ru/9867aaa7
OKpYXarollen cpeibl
bubnnorexa [JOK
74 Pemenue 3amau
A https://m.edsoo.ru/c8c¢70432
75 O060011IeHNEe U CUCTEMATU3aIMs 3HAHUM 110 bubnuorexa [JOK
teme "Tepmoaunamuka. TemnoBbie MamuHbI" https://m.eds00.ru/28d62b3f
76 KonrponsHas pabora o Teme bubnuoreka [IOK
"TepmoanHaMuka. TenioBble MalIuHbI" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue 1 KOHJCHCAIIHS.
77 I/Iclrjla GII{)I/Ie U KuneHue. Y genbHas TerioTa buGnnorexa LIOK
P ' https://m.eds00.ru/6f8¢6777
napooOpa3zoBaHus
HacpiienHble 1 HEHACHIIICHHBIE MTAPBI.
KauecTtBeHHast 3aBUCMMOCTb INIOTHOCTH U
JABJICHUS HACBIILIEHHOTO 1apa OT
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa bubmorexa [JOK
PATYPEL, https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIICHHS OT JaBJICHUS B
AKUJKOCTU
79 BrnaxaocTh BO3ayxa. AOCOTIOTHAS U bubnmnorexka [JOK
OTHOCUTEbHAS BIAXKHOCTH https://m.edsoo.ru/30ebbb79
bubnuorexa [JOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e¢95ff3
81 Tépnoe Teno. Kpucramimueckue u amopdubie bubnmnorexka [JOK
Tena. AHU30TPOIHS CBOMCTB KPUCTAJLIOB https://m.edsoo.ru/20a88a03
%) [ImaBnenue u Kpucramm3auus. Y AeibHas bubnmoreka [JOK
teruiora miasneHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
83 JHedbopmarnuu TBEpIOrO Tena. PacTsokeHue u bubnmnoreka [JOK
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cxarue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmaruit

https://m.edsoo.ru/dalaabl0

TemnoBoe pacuinpeHne KUJKOCTEW U TBEPIBIX

84 TeJ. AHTApMOHU3M TEIUIOBBIX KOJIeOaHUMH bubmmorexa [JOK
' P https://m.edsoo.ru/7baSedf2
YaCTHI] BEIIECTBA

25 [Ipeobpa3zoBanue sHEPrUM B Pa3zoBBIX bubnmoreka [JOK
nepexoaax https://m.eds00.ru/97a0672f

bubnuorexa [JOK

86 YpaBHEHHE TEIJIOBOTO OajiaHca

P https://m.edsoo.ru/ab1521fb
bubnuorexa [JOK

87 Pemenue 3amgau

A https://m.edsoo.ru/8ab7f40d
[ToBepxHOCcTHOE HaTsKeHHE. KanniusapHbie
88 siBJICHUS. J{aBlieHHe 10 HICKPUBICHHOMN bubmorexa [JOK
' A HCKP https://m.edso0.ru/b42f1197
MOBEPXHOCTHIO xKuAKoCcTH. Dopmyna Jlannaca
O06001IeHre U CUCTEMATU3aIMs 3HAHUH 110
89 TeMme "ArperaTHble COCTOSIHHUS BEIECTBA bubnnorexa LIOK
P ' https://m.edso0.ru/0b52575¢
da3zoBbIe nIepexoab"

90 KonTponbnas pabota o Teme "Arperaruoie bubmmoreka [JOK
cocTtosiHus BeniecTBa. Ma3oBbie nmepexoanl" https://m.edsoo.ru/7dc2a739
DneKkTpu3arus Te U e€ MPOosIBICHUS.

91 DnekTpudeckuil 3apsa. [[Ba Buaa bubnnoreka [JOK
3IIEKTPUYECKHX 3apsiaoB. [I[poBoHUKY, https://m.edsoo.ru/1aff445f
JTUDJIEKTPUKU U TOTYTTPOBOAHUKHU

9 DneMeHTapHBIN JIEKTPUUECKUM 3apsia. 3aKoH bubnmnorexka [JOK
COXPaHEHUS JIEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24

93 B3aumoneiicteue 3apsanoB. TouedHble 3apsibl. bubnmnorexka [JOK
3akon Kymnona https://m.eds00.ru/445b7746

94 Pemenwue 3amau bubmmoreka [JOK



https://m.edsoo.ru/da1aab10
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https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

BHGKTpI/ILICCKOG none. Ero HeﬁCTBHC Ha

bubnnoreka [JOK

95
BIIEKTPUUECKUE 3aPsIbl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [TpoGubIii 3apsia. JInHUM HAPSHKEHHOCTH bubnmoreka [JOK
3JIEKTPUUECKOTO 1moJig. OTHOPOHOE https://m.edsoo.ru/3dac6957
BJIEKTPUYECKOE TOJIE

97 [ToTeHManbHOCTh 3JIEKTPOCTATUIECKOTO bubnmoreka [JOK
1oJist. Pa3HOCTh MOTEHITMAIIOB W HAMPSIXKEHUE https://m.edso00.ru/80021447
[ToTennumanpHas YHEPTU 3apsiia B

98 AJEKT OCT&TI/I‘IGCKOI\I: noJie I;_IOTGH nan bubmorexa [IOK

P ' t https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUUECKOTO OIS

99 CBs13b HAPSHKEHHOCTH TIOJIS U PA3HOCTHU bubnmnorexka [JOK
IMOTEHIHUAJIOB JUIA DJIEKTPOCTATHYECKOIO 101 https://m.edsoo.ru/df7a6838

100 [IpuHUMI Cyneprno3uuy IEKTPUUECKUX bubnuoreka [IOK
roJieit https://m.edsoo.ru/Ocfeda6e

bubnuorexa [JOK

101 Pemenne 3ana

HHeHHe sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO bubnmoreka [JOK
3apsHKCHHON Cepbl https://m.eds00.ru/b297b5¢3
[Tonie paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mapa. [Tone paBHOMepHO 3apsiKEHHOM bubmorexa [IOK

pa- P p P https://m.edsoo.ru/f7a665¢ee
0ECKOHEYHOM MIOCKOCTH

104 [IpoBOIHMKY B 3JIEKTPOCTATUUECKOM IIOJIE. bubnmoreka [JOK
VYcoBue paBHOBECHS 3aps/IOB https://m.edsoo.ru/32405¢eab

105 JIMDIIEKTPUKY U TIOJIYIIPOBOJHUKH B bubnuoreka [IOK

QJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo0.ru/060ebab5s
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Kongencarop. D1neKTpoéMKOCTh

106 aropa. DIEKTPOEMKOCTh IIJIOCKOI'O bugmmorexa LOK
KOHJICHCaTOpa. JICKTP https:/m.edso0o.ru/845b4{73
KOHJIeHCaTopa

107 ITapannensHOE COeqUHEHNE KOHIEHCATOPOB bubmorexa [IOK

apajiei A A P https://m.edsoo.ru/d11e8ce7

108 ITocnegoBarenbHOE COCAMHEHUE bubnuorexa [JOK
KOHJICHCATOPOB https://m.eds00.1u/1€992920

109 DHeprus 3apsHKEHHOT0 KOHAEHCATOpa bubmorexa [IOK

P P A P https://m.edsoo.ru/73a34f18
bubnnoreka [JOK

110

Pemenue 3agau

https://m.edsoo.ru/5fb2acb5
https://m.edso00.ru/27434040

111

JIBro>KeHUE 3apsiKEHHOW YaCTHUILIbI B
OJIHOPOJHOM JJIEKTPUYECKOM IT0JIE

bu6mmoreka [IOK
https://m.edsoo.ru/8341d6ac

112

Pemenue 3agau

113 O00011IeH1E U CUCTEMATH3aIUs 3HAHUH 110 bubnnorexa [JOK
Teme "Dnekrpuyeckoe nose" https://m.eds00.ru/5752603f
KonrponsHas padora no Teme bubnuoreka [IOK

114

"DnexkTpuueckoe mose"

https://m.edsoo.ru/cefe90e9

115

Cwuia Toka. [1oCcTOAHHEIN TOK. Y CIIOBUSA
CYHIGCTBOBaHI/Iﬂ ITIOCTOSHHOT' O E)JIGKTpI/ILIeCKOI‘O

bubnuorexa [JOK
https://m.edsoo.ru/233311b5

TOKa
bubnuorexa [JOK
.H
116 Wctounuku Toka. Hanpspkenne u 3/1C hitps://m.edsoo.rw/0839al 15
117 3akon OMa 1t ydacTKa 1enu. DIeKTPUIecKoe bubnmnorexka [JOK
COIIPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb COIIPOTUBIIEHUS OAHOPOAHOTO bubmmoreka [JOK

118

IIpOBOAHHKA OT €ro AJIMHbI U IIOIIAaAH

https://m.edsoo.ru/95fcdf51
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IMOMNECPCUYHOTO CCUCHUSA

119 VY ienbHOE CONPOTUBIICHUE BEIIECTBA. bubnmoreka [JOK
Pemenue 3agau https://m.edso00.ru/437f8300
[TocnenoBartenbHOE, MapaIeIbHOE, bubnmoreka [JOK

120
CMEIIaHHOE COEJUHEHNUE TTPOBOTHUKOB https://m.edsoo.ru/236f7¢07

121 Pacuér pa3BeTBIIEHHBIX SJIEKTPUYECKUX LIECTICH. bubnuoreka [IOK
[TpaBuna Kupxroda https://m.edsoo.ru/1794cf37

bubnnoreka [JOK

122 Pemenne 3aza- https://m.edso0.ru/3881b469

123 Pabora anekrpudeckoro Toka. 3akoH Jxoyiis bubnuorexa [JOK
—Jlenna https://m.edsoo.ru/a3605¢5¢

bubnuorexa [JOK

124 Pemenne 3aza- https://m.eds00.ru/6761bf0f
MOoMHOCTD 3EKTPUIECKOTo ToKa. TermioBas bubnmnorexka [JOK

125
MOIIIHOCTb, BEIACIAEMAasd Ha PE3UCTOPE https://m.eds00.ru/99750a6f

bubnnoreka [JOK

126 Pemenne 3aza- https://m.edsoo.ru/eb72fc24

127 O/1C 1 BHyTpeHHEE CONPOTUBIICHUE bubnmnorexka [JOK
HUCTOYHUKA TOKA https://m.edsoo.ru/72d453af

128 3axon OMa 11 MOJIHOM (3aMKHYTO ) bubnnorexa [JOK
BJIEKTPUYECKOMN LIETTH https://m.edsoo.ru/221f40fb

bubnuorexa [JOK

129 Pemenne sanas https://m.eds00.1u/3580b679

bubmuorexa [JOK

130 MOIHOCTE HCTOSHHKA TOKA https://m.edsoo.ru/a0ae51d8

bubnnorexa [JOK

131 Koporkoe saupikare https://m.eds00.ru/546£5632

132 KoHnzeHcarop B enu noCcTOSHHOTO TOKa Bbu6mmoteka [IOK



https://m.edsoo.ru/437f8300
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https://m.edso00.ru/353681{3¢

133 Pemenue 3amgau bubmorexa [IOK
A https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBIHI bubnnoreka [JOK
AJIEKTPUUECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaa mo treme "llocTostHHBIN bubnuorexa [JOK
AIEKTPUIECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amaa mo treme "IlocTostHHBIN bubnuorexa [JOK
AIEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeH1E U CUCTEMATH3aIUs 3HAHUH 110 bubnnorexa [JOK
teme "[loCTOsTHHBIN AIEeKTPUYECKUM TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas pabota no teme "IlocTossHHBIN bubmmoreka [JOK
AJIEKTPUUECKUNA TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpUYEeCcKas IPOBOAMMOCTD Pa3IMIHBIX
139 BE ecFT)B DJIeKT qucsnﬁ TOK BpMeTaJmax bubmorexa HOK
H ' p ' https://m.edsoo.ru/da794295
CBepXIpOBOJIUMOCTh
DIIEKTPUYCCKUI TOK B paCTBOPaX M pacIliaBax
140 JJIEKT pOJII/ITOB 3aK0HHp da apeﬂ JIIS)I bubmorexa HOK
P ' Paaes A https://m.edsoo0.ru/4b423491
3JIEKTPOJIN3a
bubnnorexa [JOK
141 C) 5 !
JEKTPUYECKUM TOK B razax. [1imazma hitos:/m.edsoo.r/92d92£76
142 DNeKTpUYECKUil TOK B Bakyyme. BakyymHbIe bubnmnorexka [JOK
IpUOOpPHI https://m.edsoo.ru/2E+160
143 DJIEKTPUUICCKUI TOK B TIOJIYITPOBOTHUKAX buGmorera HOK
p YHPOBOA https://m.edsoo.ru/ab61c660
bubnnoreka [JOK
144 ITo OBO OBBIC 00
TYTPOBOAHHMKOBLIC PHOOPH! https://m.eds00.ru/83622200
145 ®dusznueckuil npaktukym 1o teme "M3mepenue bu6mmoteka [IOK
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CHJIBI TOKA Y HANIPSDKEHUS B LIETTH
MOCTOSTHHOTO TOKA IPH MTOMOIIY aHAJIOTOBBIX
1 M (PPOBBIX U3MEPUTENBHBIX PHOOPOB" WK
"3HaKOMCTBO ¢ UPPOBOI Taboparopueii mo
¢dusuke. [Ipumepsl usmepenus Gusnueckux
BEJIMYMH MIPU MTOMOIIY KOMITbIOTEPHBIX
JTATYUKOB"

https://m.edsoo.ru/5643ea56

146

®uznueckuil npakTuKyMm 1o treme "M3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIETIbIO
OIpeJIeJIeHUs] MTHOBEHHOU CKOpoCTH"

bubnnorexa [JOK
https://m.edso00.ru/f6292f5f

147

dusznyeckuil npaktukym 1o teme "M3mepenue
YCKOPEHUS TP MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU 10 HAKJIOHHOM
mwiockoctu" win "UcciaenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
IBIKeHUN"

bubnnorexa [JOK
https://m.eds00.ru/6960b6ef

148

®uznueckuil NpakTUkyM no reme "M3mepenue
yCKOpEHUs CBOOOIHOTO MaieHus" uiu
"N3ydyeHue qBUKEHHS Tea, OPOIIEHHOTO
FOPU30HTAJILHO"

bubnnorexa [JOK
https://m.edsoo.ru/d1ea2402

149

®uznueckuil npakTUKyM 1o teme "M3yuenue
JIBUKEHHSI TeJa 10 OKPY>KHOCTH C TTOCTOSIHHOM
o MoyJIro ckopocThro” uiun "HMccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIICHHS
KOHUYECKOr0 MasiTHUKA OT €ro mapameTpoB"

bubnnorexa [JOK
https://m.edsoo.ru/bcf53514

150

duznueckuil NpakTukyM no reme "M3mepenue
PaBHOACHUCTBYIONIEH CUJIBI IPU IBUKEHUN
Opycka Mo HaKJIOHHOM MI0CKOCTH" UITU
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH

bubnuorexa [JOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
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BPEMEHU JIBIKCHHS OpyCKa M0 HAKJIOHHON
IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €T0
maccel"

151

@uU3HYECKU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIIMX B MIPYKUHE U PE3UHOBOM
oOpasie, oT ux aepopmanuu" i "M3yyenue
JBUKEHHSI CHCTEMBI TEJI, CBS3aHHBIX HUTHIO,
MEePEeKUHYTOM uepe3 nérkuit 610K"

bubnnorexa [JOK
https://m.edsoo.ru/b55b81al

152

®dusznyeckuil npaktukym 1o teme "M3mepenue
KO3 pHUIEHTA TPEHUS 110 BETMIUHE YTIIOBOTO
koddunmenta 3apucumoctu Frp(N)" nim
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH MJIOCKOCTH C MIEPEMEHHBIM
koahdunmentom Tpenus" wiu "M3yuenue
JBUKEHMSI TPy3a Ha Baly C TpeHUEM"

bubnnoreka [JOK
https://m.edsoo.ru/b83b1607

153

Ou3nyecKkuii MpakTUKyM 0 TeMe
"UccnenoBaHue ycaoBUl paBHOBECHUS
TBEPAOrO Tela, UMEIOIIETO OCh BpaleHHs "
nnu "KoHcTpynpoBaHue KpOHIITEHHOB U
pacu€t cui ynpyroctu" wnu "U3yuenue
YCTOMYMUBOCTH TBEPIOTO TEJIA, UMEIOIIETO
TJI0IA]b OTIOPHI"

bubnuorexa [JOK
https://m.edsoo.ru/4a04f4{7

154

®dusznyeckuil npaktukym 1o teme "M3mepenue
UMITyJIbCa TeJla IO TOPMO3HOMY IyTH'" WK
"N3mepeHue Cuilbl TATH, CKOPOCTU MOJIENH
AIEKTPOMOOMIIS M MOIITHOCTH CHJIBI TSTH" WUITH
"CpaBHEHUE U3MEHEHUS UMITyJIbca Teja C
uMmnysascoM cuibl" win "HUcecnenoBanue

bubnuorexa [JOK
https://m.edsoo.ru/8561fb28¢e



https://m.edsoo.ru/b55b81a1
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COXPAHEHHUS UMITYJIbCa MPU YIIPYTrOM
B3auMozeiicTBun" wiu "M3mepenue
KMHETUYECKOM SHEPTUU Tejia 10 TOPMO3HOMY
nyTu"

155

dusnyeckuil npakTukyM no teme "M3ydyenue
M30TEPMUYECKOTO Npoliecca (PEKOMEHJ0BAHO
UCI0JIb30BaHKE IUPPOBOI 1aboparopun)" win
"N3yueHnue n30xopHOro npoiecca" uiu
"N3yuenue n3obapHoro npoiecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

bubnnorexa [JOK
https://m.edsoo.ru/e0fe7e07

156

dusznyeckuil npaktukym 1o teme "M3mepenue
YACIBHOU TETIIOEMKOCTH" HIIH
"UccnenoBanue mpoiecca OCThIBAaHUS
BeuiecTBa" win "HccienoBanue agnabaTHOro
npouecca" unm "M3yueHne B3auMoCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS
U TeMIIepaTypbl KUIEHUS KuaKocTen"

bubnuoreka [JOK
https://m.edsoo.ru/2f2faa61

157

®uznueckuil npakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEH MCIapeHust )KUIKOCTEH"
nnu "M3mepenne yaeinbHOM TeIIoTh
1aBsieHus baa" uinm "M3ydyeHue cBONCTB
HachIEHHBIX MapoB" win "M3mepenue
a0COJIOTHOW BIIAYKHOCTH BO3/[yXa U OLIEHKA
Macchl apoB B noMelieHun". Msmepenue
KO3 pHIIMEHTa TOBEPXHOCTHOTO HATSHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

@uU3HYECKUI NPAKTUKYM 110 TEME
"HaOuroieHre peBpaIieHus SHEPTuu
3apsHKEHHOT0 KOHJIEHCATOPA B SHEPTHIO
n3iydeHus ceeroanoaa” uwiu "M3zyuenue

bubnnoreka [JOK
https://m.edsoo.ru/ec424377
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IIPOTEKAHUs TOKA B LIETIH, COACPKALIEH
KoHJieHcaTop" win "Pacnipenenenue pasHocTu
MIOTEHLIMAJIOB (HANpsKEHUs) pu
MOCIIEI0BATEILHOM COETUHEHUHN
KOH/IEeHCATOpOB"

@uU3HYECKUI NPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO COCTUHEHUS
pesuctopoB" unu "VM3Mepenue yeapHOro

bubnuorexa [JOK

159
CONPOTHUBJICHUS TPOBOJIHUKOB" WUJIH https://m.eds00.ru/2b179d98
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsDKEHUS TS JIaMITbl HaKaJTuBaHMs"
Ou3nyecKkuii MpakTUKyM 0 TeMe
"Habmronenue anexrponusa" wim "M3meperue
3aps/ia OJTHOBAJICHTHOTO HOHA" MJTH B 10K
HOIHOTEKA
160 "UccnenoBanue 3aBUCUMOCTH COTTPOTHBIICHHS
" https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPhI" WK
"CHsITHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU
nuona'
PesepBHrlil ypok. O60011eHNE U B 10K
. HOIHOTEKA
161 cHCTEMAaTH3alys 3HAaHUU 10 TEME
" " https://m.edsoo.ru/ed017d93
HHEMAaTHKa
162 PezepBHblil ypok. O6001eHue u bu6mmotreka [IOK
cHCTeMaTHu3alus 3HaHuH 110 Teme " Jlunamuka" https://m.edso0.ru/3149956b
PesepBHrlil ypok. O600111eHNE U
N Bbubnuoreka IIOK
163 cucreMaTusalug 3Haguii mo teme "CraTuka &
" https://m.edsoo.ru/0f9752ac
TBEPJIOTO TeNa
PesepBHeIi ypok. O000IICHHE 1
. bubnuoreka IIOK
164 CHCTEMATHU3AIN 3HAHUN 110 TeMe "3aKOHEI s

COXPaHEHHUS B MeXaHUKe"

https://m.edsoo.ru/6¢0df9¢cc



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

PesepBHeIi ypok. O000IICHHE 1

bubnnorexa [JOK

165 cucreMaru3anus 3HaHui 110 TemMe "OCHOBEI 1
B " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Pesepsusiii ypok. O000IIIEHHE U
166 CI/ICTIe)MaTmZEHa 3HAHUU 110 TEME 1 bubnnorexa LIOK
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TemioBbie MaITUHBI
PesepBHEIit ypok. O000IICHHE 1
167 CHCTEMAaTHU3allisl 3HAHUH 110 TeMe 1 bubnuorexa [JOK
"ArperatHbie cocTosinus BemecTBa. Da3oBbie https://m.edsoo.ru/59ca5¢91
nepexopl"”
PesepBusblil ypok. O0001IIEHNE 1
168 CI/ICTlgMaTI/ISZII;)I/Iﬂ 3HAHUU 110 TEME 1 bubnnorexa LIOK
" " https://m.edsoo.ru/f2381c0c
DNeKTpruYEecKoe moJie
PesepBusblil ypok. O0001IIEHHE 1
P P . bubnmoreka [JOK
169 cucTeMaTH3alisd 3HaHUH [0 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
ITocTOsTHHBIN JIEKTPUYECKHI TOK
PesepBusblil ypok. O0001IIEHNE 1
P P . " bubnnoreka [JOK
170 cucreMarusanug 3Haguii mo teme "Toku B 1

pa3IM4HbIX cpeaax”

https://m.edsoo.ru/cc7681d4

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16
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YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOT'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUTSA YUEHUKA

1. T'".A. Msakuies, b. b. byxosues, H.H. Corckuii ®usuka 10 k. @uzuka 10
kiacc. bazoBblii 1 yriyOieHHbIN ypoBeHb. YueOHuK. MockBa. [Ipocselienue,
2020 .

2.T'.4. Msaxuwes, b.b. byxosues, B.M. Hapyrun ®usuka 11 kiacc. ba3oslii u
yriyOneHHbIi ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

3. A.Il. PermkeBuu. COoopHUK 33724 1o pusuke. Mocksa, [poda, 2005 - 2019 1.

4. Coopnuk 3agau no pusuxe 111 9 — 11 knaccon. CocraButens I'.H. Ctenanosa.
M.: «IIpocBemenue», 1996 r.

5. 3amanus obpazoBaTenbHOTO nopTana Pemry ET'D
METOINYECKHUE MATEPUAJIbI IS YUUTEJIA

1. I'.4. Msxuies, b. b. byxoBues, H.H. Corckuii ®u3uka 10 k. @uzuka 10
kjacc. ba3oBbiii 1 yriayOneHHbIN ypoBeHb. YueOHuK. Mocksa. [IpocBernienue,
2020

2.T'.4. Msaxuwes, b.b. byxosues, B.M. Hapyrun ®usuka 11 kiacc. ba3oslii u
yriIyOJeHHBIN YpoBeHb. YueOHuk. Mockaa. [Ipocsemenue. 2020

3. A.Il. PermkeBuu. COoopHUK 33724 1o pusuke. Mocksa, [poda, 2005 - 2019 1.

4. Coopuuk 3agau no pusuxe 111 9 — 11 knaccon. CocraButens I'.H. Ctenanosa.
M.: «IIpocsemienne», 1996 r.

5. 1O.A. Caypos. ®usuka. [Toypounsie pazpadborku. 10 kmacc. [Tocobue ms
obmeobpazoBarenbHBIX opranm3aiuii. Mocksa. [IpocBemenne. 2015

6. [Tocobue ms yuuteneit. M.: [Ipocsemenune, 2010

7. 10.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 kmacc. [Tocobue ms
00111e00pazoBaTeNbHBIX Opranu3anuii. bazoBelil 1 yriryOieHHbIH ypoBeHb. MOCKBa.
[Ipocsemienue. 2017 r.

8. COOpHHUK TECTOBBIX 3aJJaHUM JIJI1 TEMATHYECKOTO U UTOTOBOTO KOHTPOJIS.
®usuka 10 knacc. M.: «MuTennekr-Lentp», 2004 r.

9. C.M. Anppromeukns, A.C. Ciiyxaesckuid. Pusuka. «KoHcTpykTOp»
CaMOCTOATENIbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiacc



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. XKusas puzuka: oOyuarorias nporpamma, http:// www.int-edu.ru/soft/fiz.html

2. Ypoxku ¢u3uku ¢ ucrnoiibzoBanrem Murepuera. http://www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/

4. ®uznka: KoJuieKusa oneIToB. http://experiment.edu.ru/

5. ®u3zmka: JIEKTPOHHAS KOJUICKIIHS
oneITOB. http://www.school.edu.ru/projects/physicexp

6. Karamor ccbutok Ha pecypcehl o pu3uke http:/ www.ivanovoe.ac.ru/phys

7. becruatHbele 00yYaromye nporpaMmbl 1O
¢busuke http://www.history.ru/freeph.htm

8. Jlaboparopusbie paboThl no pusuke. BupryansHbie 1abopaTopHbIe
pa6ortsl. http://phdep.ifmo.ru

9. Annmanus pu3nYeCKux mpoiieccoB 00bsicHeHUsIMU. http://physics.nad.ru

10. ®usnueckas sunukionenus http://www.elmagn.chalmers.se/%7eigor
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