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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3nke 6a30BOr0 ypoBHS Ha YpPOBHE CpEIHEro oOIiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIO)KEHHH M TpeOOBaHUII K pe3ylbTaTaM OCBOCHMS OCHOBHOI
oOpa3zoBaTenbHON mporpammsl, mpeacraBieHHbIx B PI'OC COO, a Takke ¢ y4éTom
dbenepasibHON pabodveil MporpaMMbl BOCTIMTAHHMS W KOHIECMIMHM TPENOJaBaHusl y4eOHOTO
npeamera «®Pusuka» B oOpa3zoBaTenbHbIX —opraHu3anusax Poccuiickoir  ®expepanuu,
pean3yIoNX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Conepkanue mnporpamMmbl 1Mo (U3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa oOyuatoumuxcsa 10—11 kiaccoB mpu oOyueHuH ux ¢usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IESITeIbHOCTHOrO noaxoa. [Iporpamma o gpusmuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TaKKe YYUTHIBACT HEOOXOAMMOCTb peaH3alMd MEXKIPEIMETHBIX
cBs3e (PU3MKM C eCTeCTBEHHO-HAy4YHBIMH Y4YeOHbIMH TNpeameramMu. B Hell ompepenstorcs
OCHOBHBIE IeJI U3Y4eHUs (PU3MKH Ha ypOBHE CpPEAHEro oouero o0pa3oBaHUs, IUIAHUPYEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (HU3MKU: JIMYHOCTHBIE, METallpeJIMETHbIe, NpeAMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pusmke BKIIOYAET:

e [UIAaHUpPyEMbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIBTAThI IO roj1aM O0yUEHUs;

e cojnepxkaHue yueOHOro nmpenamera « Du3nKay 1mo rojgaM 00ydeHusl.

du3nka Kak Hayka o Haubosiee OOIMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’KalollleM MUpE.
[IkonbHBIA Kypc (HU3UKH — CHUCTEMOOOPA3YIOMIMN JJIsl €CTEeCTBEHHO-HAYYHbBIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U SIBJICHUN, N3y4aeMbIX
XuMuel, Ouonoruei, ¢uznyeckoi reorpadueid u actpoHomuen. Vcnonb3oBaHue M aKTHBHOE
IpUMEHEHHE (QU3NYECKUX 3HAHUN ONpeneNseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUII B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHsS KOCMOCAa, MOJYYEHHsS HOBBIX
MaTepHajIoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. M3yueHue ¢pu3nku BHOCUT OCHOBHOM BKIJIAJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa 00yJaromuxcs, B GOpMUPOBaHUE YMEHUI
MIPUMEHSITh HayYHbII METO/1 MO3HAHUS MPY BHIMOJIHEHUH UMHU YUYEOHBIX UCCIIeI0BaHUM.

B ocHOBy Kkypca ¢u3uku 1 ypoBHS CpeHero oomero oopa3oBaHus MOJI0KEH P HIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBJISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCceX pa3/iesioB (U3MKH, BKIIOYAET KaK BOMPOCH! KIACCUYECKOM, TaK U
COBPEMEHHOM (DUBUKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEW MaTepHual Kypca GU3UKH 00beIUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisgercs (QOpMHpPOBAaHUE MPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mnpeanojaracT HCIoJb30BaHHE T'YMaHUTAPHOTO
NoTeH1rana (U3NIecKoil HayKu, OCMBICTICHHE CBSA3HM Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku npenmnosaraet 3HakOMCTBO C IIUPOKUM
KpPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN U3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcs MOCPEACTBOM BBEICHHUS 3JIEMEHTOB COJEpKaHUS,
MOCBALIEHHBIX JKOJIOTHYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYKeHHs MPoOIeM palliOHAIBLHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepxHEBBIMHU AJIEMEHTaMHU Kypca (HU3MKH Ha YPOBHE CpeaHero oluiero oOpa3zoBaHUS
ABISIOTCS (uU3MUecKkue Teopuu ((pOopMHpPOBAHUE NPEACTABICHUNH O CTPYKType MOCTPOCHUS
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¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPHHLUIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHM, JUIsl OMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MIPOLIECCOB).
CucTeMHO-JesTeIbHOCTHBIN MOAX0/1 B Kypce (PU3UKU peau3yeTcs IMpexkae BCero 3a cuér
OpraHu3aIM SKCIIEPUMEHTAIBHON AesTenbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3NKH — ITO UCTOJNB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
71a00paTOpHBIX paboOT, KOTOpbIE B Iporpamme Mo (u3nke OObEIUHEHbI B OOIMIMHA CIIHCOK
YUYEHHYECKUX MPaKTHUYEeCKUX paboT. BrigeneHne B yka3aHHOM IepedHe J1abopaTOpPHBIX pador,
NPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMH 00pa3oBaTeIbHOTO
mporecca UCXo/is U3 0COOEHHOCTEN TUIAaHUPOBAaHUS U OCHaIleHUs kaOuHeTa pusuku. [Ipu 3Tom
obecrieynBaeTcsl OBJIQJCHHE OOYYAIOIIMMHUCS YMEHUSMH TNPOBOAMTH KOCBEHHBIC H3MEpPEHUs,
UCCIIEIOBaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIWYMH W IIOCTAaHOBKY OIIBITOB IO TMPOBEPKE
MIPEUIOKEHHBIX THIIOTE3.
bonbiioe BHUMaHME yAenseTcss peleHUI0 pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
IUIsL pacu€THBIX 3a/1a4 MPUOPHUTETOM SIBIISIIOTCS 33aJ]a4i C SBHO 33J]aHHOM (PM3MUECKOI MOJIENbIo,
MO3BOJIAIONIME MPUMEHSITh H3YYEHHbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pa3zienoB. [l KauecTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PU3UUYECKUX SBICHUM U TPOIECCOB B
OKpY>Karoliel >XU3HU, TpeOytomue BbiOOpa (u3MYecKOoW MOJENH JUIsl CHTyallud IPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k MarepHaIbHO-TEXHHUYECKOMY
oOecrnieyeHn0 ydyeOHOro Impouecca 0a30BbIil ypoBeHb Kypca (U3MKH Ha YpPOBHE CPEIHEro
ob1iero oOpazoBaHMs JODKEH M3Y4aTbCsl B YCIOBHUSX MPEAMETHOro KaOMHeTa (PU3MKH WM B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyYyHOro 1ukia. B kaObunere
¢u3ukn JOKHO OBITH HeoOXxoauMoe JabopaTopHoe 00OpyJIOBaHHWE Uil BBIMOJTHEHUS
yKa3aHHbBIX B MPOrpaMMe Mo (pU3MKe yYeHHUYECKHX MPAKTHUECKUX paboT U JEMOHCTPAllMOHHOE
o0opyioBaHueE.
JlemoHCTpanmmoHHOe 00OOpyaoBaHue (GOopMUPYETCSI B COOTBETCTBHU C MPHUHITUIIOM
MUHHMMAJIbHON JOCTATOUYHOCTH M OOECIEUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B MPOTrpaMMe I0
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil NJs MCCIEIOBAHUS M3Y4YaeMbIX SBICHMH U MPOLECCOB,
HMIUPHUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHH.
JlaboparopHoe 00opyaoBaHUE ISl YUEHHYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecledyrBaeTcss B pacdyéTe OJHOTO0 KOMIUIEKTa Ha ABYX
oOyuatomuxcs. TemMaTuuyeckue KOMIUIEKTHI J1a00OpaTOpHOTO OOOPYAOBAaHUS JIOJKHBI OBIThH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IM(POBBIX MPHOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTETHLHBIX CUCTEM B BHE MU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMH LIETSIMH U3y4EHUS (PU3UKH B 00111eM 00pa30BaHUM SBISIOTCS:
e (dopMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYYAIOIIMXCS K HAyYHOMY HW3YYEHHUIO
HPUPObI, PA3BUTHE UX MHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE IMIPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa N3y4E€HUS] OCHOB CTPOEHUS
MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (dopMupoBaHHE YMEHUI OOBSCHATH SBJICHHUS C UCIIOJIb30BaHIEM (DU3NICCKUX 3HAHUN U
HaYYHBIX JJOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIH (PU3HMKH IS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl.

JlocTmkeHne 3TuX Lenell o0ecreunBaeTcs pelIeHHEM CIEeAYIONIMX 3ajad B IIPOLecce
U3y4eHus Kypca (PU3MKU Ha ypOBHE CpPEJIHEro 001iero oopa3oBaHus:



e npuoOpeTeHHe CUCTEMBI 3HAHUI 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, DIEKTPOIUNHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHHE YMEHHI TMPUMEHITh TEOPETHUYECKHE 3HAHUS JJIsS OObICHEHUS
(UBMYECKUX SBJICHUW B TPUPOJAE W JUIS TPUHATHSA TPAKTHUYECKUX PEIICHUH B
MOBCETHEBHOM KU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IMYHBIX 337324 C SBHO 3aJaHHON (U3NYECKOMH
MOJIETIBIO, 3aJla4, TMOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3/aHue (HU3HUECKO
MO/JIEH, aJIEKBATHOM YCIOBUSM 33]1a4H;

e TOHMMaHUE (PU3UYECKUX OCHOB W TMPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOWUCTB M
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSIHUS Ha OKPYKAIOUIYIO CPEIy;

® OBJQJICHHE METOJAMH CaMOCTOSITEIIBHOTO IUIAHUPOBAHUS W MPOBEICHUS (PU3UICCKUX
DKCIIEPUMEHTOB, aHaluW3a W  UHTeprnpeTanuu  HUHDOpManuu,  ompeaeseHus
JIOCTOBEPHOCTH TOJIY4EHHOT'O pe3yJIbTaTa;

® CO3/IaHUE YCJIOBHUH JJISI pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM, TBOPUECKOM
NEeSTENbHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) HAa ypPOBHE CpPEAHETO OOIIEro oOpa3oBaHMS
orBoautcst 136 wacoB: B 10 kmacce — 68 wacoB (2 waca B Henenmo), B 11 kmacce — 68 vacoB (2
gaca B HEJICIIO).

[IpennaraemMslii B mporpamme o (GU3HNKe NepedeHb 1a00opaTOPHBIX U MPAKTUIECKUX paboT
SIBJSIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JIeJIaeT BBIOOp MPOBEIEHUS J1abOpaTOpPHBIX pabOT U
OTIBITOB C YUYETOM WHIUBUAYATHHBIX OCOOEHHOCTEH 00yJarOIINXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3zpnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS
®usnka — Hayka o npupoge. Haydnele MeTonbl MO3HAHUSA OKpyKaromero mupa. Poib
HKCHEPUMEHTA M TEOPHH B MPOIlecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (pu3nueckux siBIeHUN U npoueccoB. Hayunble runoressl. duznyeckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.
Ponp m mecro Qusuku B (OPMUPOBAHHMU COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MIPAKTUYECKOU AEATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu
AmnHanoroBsie 1 HU(GPOBBIE U3MEPUTENILHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBwkeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpeHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepualbHOM TOYKH, MX MPOEKIMH HAa OCU CHCTEMBbI KOOpAHHAT. CI0KEHHE MEePEMEICHUN 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPsSMOIMHEHOE ABMkeHue. ['paduku 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoOoaHoe magieHne. Y cKopeHrue cBOOOIHOTO TaICHHS.

KpuBonuueiiHoe paBuxkeHHE. JIBHKeHHME MaTEepHadbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM MO MOZYJIF0O CKOPOCTBIO. YTJIOBash CKOPOCTh, JUHEHHas CKopocThb. llepuon m
yactoTta obparieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHUE.

TexHudeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHUE: CHUIOMETp, JBH)KCHHUE
CHaps 0B, LICTIHbIE U PEMEHHBIE IIEpEIauH.

Jlemoncmpayuu

Mopens cucteMsl 0OTCUETa, MILTIOCTPALIAS KHHEMAaTUYECKUX XaPaKTEPUCTHUK ABUKCHUS.

[Ipeobpa3oBanue ABMKEHUI C UCOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habumroienue nBrxeHus Tena, OpoleHHOTo MO YTIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenune yckopeHHst CBOOOIHOTO MaCHUS.

Hamnpasnenne ckopocTH py ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBMKEHHUS C LIEJIBEO ONPEEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEGHHMsS — MEXIy — IYTAMM,  IPOWIEHHBIMU  TEJIOM 34
IIOCJIEIOBATEIbHBIE pPaBHBIE IPOMEXKYTKHM BPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
HavaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHNS ApUKa B BI3KOU KUJKOCTH.

W3yuenue IBUKEHUS Teja, OpPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaiun otHocurenbHOCTH ['anuiies. [lepbiii 3akoH HeroToHa. HEpLIManbHbIE CUCTEMBI
OTCU€Ta.

Macca tena. Cumna. IlpuHnun cynepmosunmu cuil. Btopoi 3akoH HbroToHa 1is
MarepuanbHOU ToOUKU. Tpernii 3akoH HprOTOHA [U1s1 MaTepUANTBHBIX TOYEK.

3akoH BceMHUpHOTo TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec rena.



Tpenue. Bunel TpeHus (mokos, CKoibXeHHd, kKadeHHs). Cwiia TpeHus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKeHHUsS U cuia TpeHus nokos. Koadduuuent tpenus. Cuia conpoTUBIIEHUS
IIPYU JIBUKEHHUM Te€Ja B )KUIKOCTH WM rase.

[ToctynaTenbHoe U BpamareabHOE ABMXKEHNE aOCOIIOTHO TBEPIOTO TENa.

MOMEHT Ccuiabl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cumbl. YcenoBust paBHOBecHs
TBEPAOIO Tena.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: IOAIIUIIHUKH, JBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNEe MHEPIUH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBHCUMOCTB CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HeBecoMocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U TAJCHUH.

CpaBHEHHE CHUJI TPEHUS TIOKOSI, KAYEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTU CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U PE3UHOBOM
oOpasiie, OoT uXx aehopmMariiy.

HccenenoBanue ycioBuil paBHOBECUS TBEPAOTO TEJA, UMEIOILETO OCh BPAICHUS.

Tema 3. 3axonbl cOXpaneHusn 6 MexanuKe

Hmnysbe MaTepuanbHOM TOUKH (Tea), CUCTEMbl MaTepUaIbHbBIX ToueK. VIMIyIbC CUITBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHMS UMITyJIbca. PEakTUBHOE NBUKEHUE.

Pa6ota cubl. MOITHOCTH CHITBI.

Kunernyeckast sHeprus maTepuaibHONW TOYKH. TeopemMa 00 HM3MEHEHHU KHWHETHYECKOU
JHEPIUH.

[TorenunanbHas 3ueprus. [loTeHnnanbHas 3Heprus ynpyro AeGopMUpOBaHHON MPYKUHBI.
[TorennuanbHas SHEprus Tejia BOIU3U MOBEPXHOCTH 3EMIIH.

[loreHunanbHble M HEMOTEHIMANbHBIE CUIbl. CBA3b pabOThl HEMOTEHLMAIBHBIX CHJI C
MU3MEHEHHUEM MEXaHNYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue n Heynpyrue CTOJIKHOBEHMS.

TexHuuecKkue yCTpOMCTBa U MPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONED, NPy KUHHBINA
MACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKECHUE.

[lepexon nmoTeHLMAIbLHON YHEPTUH B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuui sxcnepumenm, rabopamopruie pabomul

N3ydyenune aOCOMIOTHO HEYNPYroro yjaapa € IOMOIIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBa3u paOOThl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOM SHEpruu Teja Ha
IIPUMEPE PACTKEHUS PE3UHOBOIO JKI'yTa.

Pasnea 3. Mosekyasipaas pu3nKka ¥ TepMOAUHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJ0KEHUS MOJICKYJISIPHO-KMHETHUECKOW TEOPHH U UX ONMBITHOE 0OOCHOBAHUE.
bpoyHoBckoe mBmwkenue. [Auddys3usa. Xapaktep IBWKEHHS € B3aWMOJCHCTBUS YaCTHIL
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BellecTBa. MoJenu CTpOEHHs Ta30B, >KUIAKOCTEH M TBEPABIX T M OOBSCHEHHE CBOWCTB
BEIIECTBA Ha OCHOBE 3THX Mojened. Macca u pa3mepbl MoJieKys. KoiauyecTBo BellecTBa.
IToctosinHas ABoraapo.

TennoBoe paBHOBecHe. TeMmrepatypa u e€ uamepenue. lllkana remneparyp Llenscus.

Monens nuaeanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
ujeanpbHOro rasa. AOcCoNIOTHas TemIrepaTypa Kak Mepa CpeqHell KHUHETHYECKOM HSHepruu
TEIUIOBOrO JBWKeHUs wactul rasa. Illkama temmneparyp KenpBuna. ['a3oBble 3aKOHBI.
VYpaBuenune MenneneeBa—Kmaneiipona. 3akon JlansToHa. M3omporiecchl B UI€ATIBHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpeacTaBieHne HU30MPOLECCOB: U30TEPMa,
n30x0pa, uzobapa.

TexHuueckue ycTpocTBa U MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeIIecTBa, (oTrorpaguu MOJIEKy
OpraHNUYeCKUX COCTMHEHUH.

OnbIThl 10 AU Y3UH KUAKOCTEH U ra30B.

Mopenb G6pOyHOBCKOTO JIBHXKCHHS.

Mopnens onsbira IITepna.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBHUS.

Monens, nurocTpupyoas Npupoay JaBICHUS ra3a Ha CTEHKH COCya.

OnbIThI, WIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS U/1€aIbHOTO ra3a, H30MpoIIEeCChI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUSI pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucreMa. BHYTpeHHSSI 3HEprus TEPMOAMHAMUYECKON CHUCTEMBI U
criocoObl e€ u3MeHeHus. KonuyectBo TermioTsl U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
ujeanbHOro raza. Buael Teronepenaun: TeIONPOBOAHOCT, KOHBEKIUS, U3JIyYeHUE. Y IeJIbHas
TEII0EMKOCTH BellecTBa. KoJMuecTBO TEIUIOTHI IPH TEIUIONEPEIAYe.

[lonsitTue o0 anmabatHoM mnpouecce. [lepBbiii 3akoH TepMoauHaMuku. llpumenenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K H3omporieccaM. I'padudeckas naTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMOCTh TpOI1ecCcoB B IPUPO/IE.

TemnnoBbie MamuHbl. [IpuHIMIE feiicTBUs TemaoBbIX MamuH. [Ipeobpa3oBanus sHEpruu B
TerIoBbIX MamnHax. Koaddumnuent nonesnoro aeiictsus terioBoil mamuuel. Lukn Kapro u
ero Ko3(GUIMEHT MOJIE3HOT0 AeHCTBUSA. DKOJIOTHYECKUE MPOOIEMBI TEINIOIHEPTETUKH.

TexHuyeckue yCTpoilcTBa W MPaKTUYECKOE TMPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOM XOJOAUIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW HSHEpPruM Tejla MPHU COBEPIICHUWH DPAa0OTHI: BBUIET NPOOKH U3
OyTBUIKM TOJI JEWCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue 3¢dupa B JATyHHOH TpyOke MyTEéM
TpeHus (BUACOJIEMOHCTpAIINs).

W3meHneHne BHyTpeHHEH 3Hepruu (TeMIepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 0 agrabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSl BHYyTPEHHETO CrOPaHusl, p€aKTUBHOIO ABUTATEs.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOM TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne wu KoHjAeHcarus. Vcmapenue u  kumneHue. AOCONMIOTHAsT |
OTHOCHUTEIIbHAs BIAXKHOCTh BO3/1yXa. HachlleHHbIN nap. Y aenbHas TemioTa napooOpa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHMUS.
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Tsépnoe Teno. Kpucrammmueckue 1 amop@Hblie Tena. AHU30TPOIHS CBOWCTB KPUCTAJIIOB.
Kunkue xpucramisl. CoBpeMeHHbIE MaTepuanbl. I[lnaBnenue m kpuctaimmsanus. Y aenbHas
TeruioTa riasieHus. Cyonumarnus.

YpaBHEHUE TEIJIOBOTO OaaHca.

TexHudyeckue yCTpOHCTBA M NPAKTHUECKOE NPUMEHEHHUE: TUIPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU TMOJIyYeHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX [1APOB.

Kunenve npy moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MEpEeHHUs BIaKHOCTH.

HaGunroienne HarpeBaHus U MJIaBICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paspnen 4. DiekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzaius Tel. OJEeKTpudeckud 3apsa. JlBa Buaa SIEKTPUUYECKUX 3apsiiOB.
[IpoBOMHUKY, TUATIEKTPUKH U MTOTYTIPOBOAHUKN. 3aKOH COXPAHEHUS MICKTPHIECKOTO 3apsia.

B3aumoneiicteue 3apsnoB.  3akoH Kynona. ToueuHslli  2JIEKTpUYECKHM  3apsn.
Onektpuyeckoe mose. Hampspk€HHOCTH diieKTpuueckoro o, [IpuHIMN cymneprno3umuu
ANEKTPUUECKUX NoJeH. JINHUY Hanps>KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cunm osnekrpoctatmdeckoro mons. [lorennuman. Pa3sHocTh  MOTEHIMAOB.
[IpoBOIHUKYN U AUDIEKTPUKH B DJIEKTPOCTATUUECKOM TToJie. JluaieKTpuyeckasi IpOHUIIAEMOCTb.

OnekTpo€MKocTh. KoHmeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHu4eckne yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: JJIEKTPOCKOI, JJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE DSJICKTPONPHUOOPOB, KOHACHCATOP, KOMHPOBAIHHBIN
anmnapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNUCTBO M TPUHIMUIT ACHCTBUS IIEKTPOMETPA.

B3aunmMopeiicTBre Ha’IeKTPU30BAHHBIX TEJl.

DJIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TEII.

[IpoBOIHUKY B AEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMDIIEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIOMIAaM  IUIACTHH,
PACCTOSTHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 35eKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. llocmoannwtit 3nekmpuyeckuit mox. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIOBUSI CYHIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHMKH TOKA.
Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka Lenu.

DNeKTpuYecKoe CONIPOTHUBJIEHHUE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauielIbHOE, CMELIAHHOE COSUHEHUE ITPOBOIHUKOB.

PaGora snekrpudeckoro Toka. 3akoH Jxoyns—JIenma. MomHOCTb AIEKTPUIECKOTO TOKA.



DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOYHHKA TOKA. 3akoH OMma 11
MOJIHOM (3aMKHYTOI) anekTpudeckoil nenu. Koporkoe 3ambIkaHue.

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHHSI METAINIOB
oT TeMriepatypsl. CBepXIIpOBOJUMOCTb.

OnexTpuuecKknii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonmynpoBonnuku. CoOCTBEHHass W TpPUMECHas MPOBOAMMOCTh MOJYNPOBOIHUKOB.
CoiictBa p—n-nepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M PACIUIaBaX JJIEKTPOJIUTOB. IJIEKTPOIUTHYECKAsS
aucconuanus. JIEeKTPOIIN3.

DneKTpuyecKnil TOK B razax. CaMOCTOSATENBHBIA U HECAMOCTOSATEIBHBIN pa3psaa. MomHus.
[Ina3ma.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble IMPHOOPBI, 3JIEKTPOOCBETUTEIIbHBIC
puOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPBI U (OTOPE3UCTOPHI,
IIOJIyIPOBOIHUKOBBIM TNOJI, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSKEHMUS.

3aBUCHMOCTb COIIPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MIOIIEPEYHOI'0 CEYEHUS U MaTepHraa.

CMenaHHOE COeTMHEHUE POBOJHUKOB.

IIpsimoe u3MepeHne 3IeKTpOoABMKYLIEH cuibl. KOpoTkoe 3aMblkaHHE rajabBaHUYECKOIO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTb COIIPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoli pa3psig 1 IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSS IPOBOAUMOCTD THOJA.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

N3yueHne cMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne  dIEKTPOABMKYIIEH CHIBI HMCTOYHHUKA TOKA U €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmtonenue snexrponusa.

MexnpeameTrHblie CBSI3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyHIECTBISCTCS C Y4ETOM
COJIEp’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OWOJIOTMH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meoswcnpeomemnovle nonwsimus, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
ABJICHME, HAay4HbIM (akt, rumnoresa, (uzndeckas BEIUYWHA, 3aKOH, Teopus, HaOIIoIeHHe,
JKCIIEPUMEHT, MOACIIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: peuleHHE CUCTEMbl ypaBHEHMH, JMHEHHass ¢yHKuus, mnapadona,
runep6oia, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUEe QYHKIIUN: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U HUX IPOCKIHMH HA OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonozus: MexaHndyeckoe JBWXKEHHE B XKHUBOU mpupoze, auddysus, ocmoc, TenaooOMeH
KHUBBIX OPraHU3MOB (BU[bI TEIUIONEPEaUyH, TEIUIOBOE PABHOBECHUE), AIEKTPUUECKHUE SIBICHUS B
YKUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWMCTBA TBEPIABIX TeEN, XXHUAKOCTEH M Ta30B, DIEKTPUYECKHE
CBOMCTBA METAJUIOB, AIEKTPOJUTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3IyXa, BETPbI, OapoMeTp, TEPMOMETP.
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Texnonoeus: npeoOpa3oBaHUe JABWKEHUN C MCIIOJIb30BaHUEM MEXaHHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIUITHUKH, HCIIOJIb30BAHWE 3aKOHA COXpPAaHEHHWs HUMIIyJbca B TEXHHKE (pakera,
BOJOMET U JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, IMapoBas TypOuHa, OBITOBOM
XOJIOJUJIbHUK, KOHAUIIMOHED, TEXHOJIIOTUN TOJTYyYEHHUSI COBPEMEHHBIX MaTEpHUajoB, B TOM YHCIIE
HAaHOMATEpHaJIOB, ¥  HAHOTEXHOJOIMM,  DJJIEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEp, JJIEKTPOHArpeBaTelIbHble IMPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MTPHUOOPHI, TabBAHUKA.

11 KJIACC

Pa3pnen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmMpPoOMAzZHUMHAA UHOYKUUS

IlocTosiHHBIE MarHWTHL. B3auMozaelcTBHE NOCTOSIHHBIX MarHuToB. MarmmTHOE IIOJIE.
Bekrop marautHON HHIyKIMK. [IprHIMN Cyneprno3uini MarHUTHBIX NOJIeH. JIMHUM MarHuTHON
nHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKIMY MOJIS OCTOSIHHBIX MarHUTOB.

MarautHoe 1ojie IpoBOJAHMKA C TOKOM. KapTuHa NMHMHA MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO TPSMOI0 IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaeicTBue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenua, €€ Moaynb W HampaBieHHe. [[Br>kKeHue 3apsHpKEHHOM YacTUIBl B
OJTHOPOJHOM MarHuTHOM noJje. Pabota cunel Jlopenua.

SBneHue HSIEKTPOMarHUTHOM HMHIyKIMH. [IOTOK BEkTOpa MAarHAUTHOM WHAYKIUH.
DNEKTPOABMKYIIAs CUJIa MHIYKIMHU. 3aKOH 3JIEKTpOMarHuTHON uHykuuu dapanes.

BuxpeBoe anexrpuueckoe mose. OIEKTPOJBHXKYIAs CUJa WHIYKIUMA B TPOBOJHUKE,
JBUKYLIEMCSI IOCTYIIATENbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTD. SIBIEHNE CAaMOMHIYKIMHU. DJIEKTPOABIIKYILAs CHUIIa CAMOMH Ty KIIUH.

DHeprus MarHUTHOTO MOJIsI KATYLIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE IMPUMEHEHHUE: IOCTOSHHBIE MAarHuThl,
AJIEKTPOMAarHUTHI, JJIEKTPOIBUTaTENlb, YCKOPUTEN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopeicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHIla Ha HOHBI SJIEKTPOJIATA.

SIBneHNE AIIEKTPOMArHUTHOW NHIAYKIIVH.

[IpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHIIBI MHAYKIMHA OT CKOPOCTU M3MEHEHMSI MarHUTHOTO
MIOTOKa.

SIBneHne caMOMHIYKIMH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

W3ydeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

WccnenoBanue neicTBUS NOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sIBIEHUS 2JIEKTPOMArHUTHONW MHAYKIIHH.

Pazgea 5. KoJjie0anus u BOJHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHble KOJ1eOaAHus
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Konebarenpnass cucrema. CBOOOIHBIE MexaHMuYecKue KosebaHus. [apMoHHYeckue
koneOanus. Ilepuon, dacrora, amrmmryga U ¢dasza konebaHuil. I[IpyXKWHHBIM MasTHHK.
MatemaTuueckuii MasiTHUK. YpaBHEHHE TapMOHUYEeCKuX KoseOanuii. [IpeBpareHre sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebatenbupiit koHTYp. CBOOOJHBIC SJICKTPOMArHUTHBIE KOJIGOAHHS B HICAITHHOM
KOJeOaTeIbHOM KOHType. AHaJOorus MEXIy MEXaHWYEeCKUMH W  DJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHHs YHEPTUU B UACATHLHOM KOJIeOATEIIEHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUAX. BBIHYXJICHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyX)I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

[lepemennsbiit Tok. CMHYCOUJANbHBIM MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U ICVCTBYIOIIECE 3HAUCHUE CUJIbI TOKA U HAMPSHKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenavya W MOTpeOICHUE SJICKTPUUECKON JHEPTHUU.
OKOJIOTUYECKHUE PHUCKH TIPU MPOU3BOJICTBE AJIEKTpodHEpruu. KynbTypa HCHOIB30BAHUS
AJIEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HMU.

TexHudeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DJJIEKTPUYECKHH 3BOHOK,
TEHEepaTop NEPEMEHHOIO TOKA, JTUHUH IIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KolieOaTeNbHOM CUCTeMBI (TIPYKUHHBIN WIH MaTeMaTUYECKUN
MasITHHK).

HabGmtonenue 3aTyxaronmx KojaeOaHuii.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

HaGmoienue pesonanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcmunorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA ¥ HANpPsDKEHHUS OT BpPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3onanc npu mocienoBaTeIbHOM COECIMHEHUM PE3UCTOPA, KAaTYIIKU WHAYKTUBHOCTU U
KOHJIEHCaTopa.

Mogenps TMHUU 2JIEKTPOIIEPEIAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJBIX KOJIEOaHUH rpy3a Ha HUTH OT JJIUHBI HUTH U
MAacChl rpy3a.

HccnenoBanue mnepeMeHHOro TOKAa B LENM M3 IOCIEAOBATEIBbHO COECIUHEHHBIX
KOHJICHCATOpPa, KATYIIKH U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBLE 80JIHbL

MexaHn4deckne BOJHBI, yCIoBUs pacnupoctpaneHus. [lepuoa. CkopocTh pacrpocTpaHEHUs.
u januHa BONHBL llomepedHble W TpoOJONbHBIE BONHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI M3JIYYEHHUS SJEKTPOMATHUTHBIX BOJIH. B3anmuas
opueHrtauust BektopoB E, B, V B snexrpomarHutHoi BoiHe. CBONCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)K€HWE, MpeJIoMJICHUE, NoJsapu3anus, audpaxius, uHtepdepeHius. CKOpoCTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJIH. [IpUMEHEHUE SJIEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBI pagnoCBA3U U TeneBuaAeHUA. Paanonokamnus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEbl.

TexHuueckrue yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIIbHbIE WHCTPYMEHTHI,
yIbTPa3BYyKOBasl JIMarHOCTHKA B TEXHUKE M MEAMUIMHE, pajiap, paJuonpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.
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Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHUK 3BYKA.

Habumoienue otrpakeHus U NpeaoMIIeHHUs] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u Audpakimy MEXaHH4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHue CBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIMTYJOH M 4YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH:  OTPaXX€HHWE, IPEIIOMIICHUE,
nosisipu3anus, 1udpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHoe pacipoCcTpaHeHUE CBETa B OJTHOPOAHOMN cpelie.
Jlyd cBera. ToYeUYHBIN UCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpakeHHMs cBeTa. [locTpoeHue H300pa)keHUIl B IUIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHS CBeTa. AOCOJNIOTHBIM  TOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [lpenenpHbli yros MOJHOTO BHYTPEHHETO
OTpa’KEeHUS.

Hucnepcus ceera. CioxxHbIi cocTaB Oenoro cera. L{Ber.

Cobuparonie u pacceuBaromue JWH3bL. ToHKass nuH3a. DOKYCHOE pacCTOSIHHE U
OINTHYECKasi cujia TOHKOM JuH3bL. [locTpoeHune n3o0pakeHni B cCOOMPAIOIIUX U PacCEUBAIOIINX
nrH3ax. @opMyJsia TOHKOM JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH3011.

IIpenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. HWuTepdepennus cBera. KorepeHTHble HUCTOYHHKH. Y CIIOBUS
HaAOIIO/IEHUST MAKCUMYMOB U MUHHUMYMOB B UHTep(EpPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHHUKOB.

Hudpakius cera. [AudpakumonHas pemérka. YciaoBue HaOMIOAECHUS TIABHBIX
MaKCHUMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue ycTpoWCTBa W NPAKTHUECKOE NPHUMEHEHHe: OYKH, Jyma, ¢oTroamnmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAS ONTHKA, Au(pakirnoHHas
pemeTKa, TOISTPOUSI.

Jlemoncmpayuu

[IpsimonuHeiiHOe pacHpocTpaHeHue, OTpakeHHWe U MperoMieHue cBeTa. Onruyeckue
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpakeHne. MoJienb CBeToBo1a.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TEIECKONa.

HaGmonenue naTepdepeHnnu cera.

Hab6monenue nudpakuuu cBera.

Habmtonenue nucnepcuu cBeTa.

[TomrydyeHue cekTpa ¢ HOMOIIbIO PU3MBI.

[TonmyyeHue ciekTpa ¢ HOMOIIBIO AU(PPAKITMOHHON PEIIETKH.

Habumroienue nonsipuszanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszarens NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

HaGmronenue agucnepcun certa.

Pa3pnen 6. OcHOBBI crieMAJIbHON TEOPUH OTHOCUTEIBHOCTH
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['paHuubl IPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. llocTynarsl cnenuanbHOW TEOpUH
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, [PUHIUI
OTHOCUTEIBLHOCTH DHHIITCHHA.

OTHOCHUTENIBHOCTH OJJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILCHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBsI3b MACCHI C SHEPTUEH U UMITYJILCOM PESITUBUCTCKOM YaCTHUIIbI. DHEPIUs MTOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronbl. ®opmyia [lnanka cBs3u sHEpruM (POTOHA C €ro YaCTOTON. DHEPIUsl U UMITYJIbC
¢doroHa.

OtkpbiTue u wuccienoBanue ¢orospdexkra. Ombitel A. I. CrosneroBa. 3aKOHBI
¢doroaddekra. Ypasuenue DitHmreiina s Gporordpdekra. «KpacHas rpanuna» gporospdexra.

HNasnenue ceera. Omeitel [1. H. JleGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOHCTBA M MpaKTHUECKOe NpUMEHEHHe: (PoTo3neMeHT, (OTOAATUHUK,
COJIHEYHas Oarapes, CBETOAUOI.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE € MUHKOBOH MJIACTHHOM.

Uccnenoanue 3akoHOB BHEMHETO GoTodddexrTa.

Ceeroauon.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccesauto o -dactuil. [lmanetapras
mojenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB NpU MEepexoje aToMa ¢
OJTHOTO YypOBHSI SHepruu Ha Jpyrod. Buabl cmexktpoB. CnexkTp ypoBHEH HSHEpruM aroma
BOZOpOA.

BonHoBbie cBoiicTBa yacTull. BonHel ae bpoinsa. KoprnycKyJisspHO-BOJHOBOW JTyau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHUE.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJbHbIM aHaJIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopna.

OmnpeneneHne JUIMHBI BOJHBI J1a3epa.

HabmtoneHue nuHeHyaTbIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HaGmronenue nuHEdaToro crekTpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI,  JOKa3bIBalOIIME  CIOKHOCTh  CTPOEHHUS  sJipa. OTkpbiTHE
panuoaktuBHOCTU. OmBITH Pesepdopaa mo onpeaesneHuo cocTaBa pagloakTUBHOTO W3ITYUYESHHUS.
CgoiicTBa anb(a-, 6era-, ramMmma-u3iydeHus. BiusHue paaroakTHBHOCTH HA KUBbIE OPTraHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykmonnas mozens siapa I'elizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIA Oera-pacnana. ['amma-uznyyeHue. 3akoH
PaZi0aKTUBHOTO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

AnepHblie peakuuu. JlelleHHe U CUHTE3 sIIEP.

Snepubiii  peakrop. TepmosaepHblii cunTe3. IlpoOGneMbl M TEPCHEKTHBHI  SAEPHOM
SHEPTeTHKHU. DKOJIOTUYECKUE aCIeKThI SCPHOMN SHEPTreTUKU.
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DOneMeHTapHble YacTHIbl. OTKPHITHE TTO3UTPOHA.

MeTob1 HaOTIOICHHS ¥ PETUCTPAITNH AIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHbIC B3aUMOACHCTBUS. EAMHCTBO (DM3NUeCcKOil KapTHHBI MUpa.

TexHUUYECKHE YCTpOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JTO03UMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOIIUX YaCTHUIL.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

HccnenoBanue TpeKOB 4acTHIL (IO TOTOBBIM (oTOTrpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbl  pa3BUTHS  acTpoHOMHMM. [IpuknanHoe W MUPOBO33pEHYECKOE 3HAYCHHE
aCTPOHOMMUMU.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, MJIAHEThI, X BUAMMOE ABH)KECHHUE.

ConHeunas cucrema.

Comuue. ConHewyHass akTUBHOCTh. Mcrounuk sHeprur ConHua u 3BE31. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKH. JluarpaMMa «CHEKTpPaJIbHBIM KIACC — CBETUMOCTB». 3BE3[BI
IJIABHOW IIOCJEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIS 3BE3] TJIaBHOM
IOCNeA0BaTeNbHOCTH. BHyTpeHHee cTpoeHne 3BE3M. (CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 BOJOIMU CoJIHIIA U 3BE3/T. DTaIbl )KU3HH 3BE3]T.

Mneunsiii [1yTs — Hamia [Manaktuka. [lonoxxenue u nqeuxenue Connua B ["anaktuke. Tumst
rayiakTuk. PannoranakTuky u kBa3zapel. YEpHBIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe n3nyyeHue.

MacutabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTpPOHOMUH.

Yuenuuecxkue nabnrooenus

Habumoienust HeBOOPYKEHHBIM TJ1a30M C UCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
IUIsL ONpEeZIeNICHHsI TIOJI0XKEeHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, muianet, Mieunoro IlyTu.

O0o0maruiee NoBTOPEHNE

Pone u3MKM ¥ acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
ATHUYECKON cdepax JesATEJIbHOCTH 4YeNIOBEKa, pOJlb W MeCcTO (U3UKM U acTpOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHMHE MHUpa, poib (u3nyeckod Teopuu B (OPMHPOBAHUU
Mpe/ICTaBICHUH 0 GU3NYECKON KapTUHE MHUpa, MECTO (PU3UYECKOI KapTUHBI MUpa B OOIIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTaBICHUN O IIPUPOJIE.

MexnpeameTHblie CBSI3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHS B 11 Kiacce OCyHIECTBISICTCS C Y4YETOM
COJIEp’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OWOJIOTMH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnovle nowsimus, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
ABJICHME, HAay4HbIM (akt, rumnoresa, (uzndeckas BEIUYWHA, 3aKOH, Teopus, HaOIIoIeHHe,
JKCIIEPUMEHT, MOACIIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUue CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUYECKUE (PYHKIUH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKK N0J100MS TPEYTrOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Te.
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Buonozus: snexTpudeckue SIBICHUS B JKUBOW NpHUpoje, KoiebaTelbHbIE IBMKEHHUS B
KUBOM TMpUpPOJE, ONTUYECKHE SBJICHHUS B XUBOW MpUpOJe, AEUCTBHUE paJMallid Ha JKUBBIE
OpPTraHU3MBI.

Xumus: CTPOGHHUE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpagpusa: MarHuTHBIE TOOCA 3E€MIIM, 3aJIe)KM MarHUTHBIX pya, GOTOCHEMKA 3€MHOU
MIOBEPXHOCTH, MPECKA3aHNE 3€MIIETPSCEHUM.

Texnonoeus: TUHUM DJIEKTpoIepeiad, FeHEPaToOp MEPEMEHHOI0 TOKa, JIEKTPOJBUTaTElb,
WHIYKIMOHHAs Tedb, pajxap, pajuoNpHEMHHUK, TeIeBM30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mpeamera «Dusnka» Ha ypoBHE CpeaHero oomiero oOpa3oBaHUS
(6a30BBIf  ypOBEHB) JIODKHO  OOECTHEUHUTHh  JOCTHDKCHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTamnpeIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE pE3yJbTaThl OCBOCHHUS yueOHOro mnpeamera «Pu3MKa» AOKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl PyKOBOACTBOBAThCS C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIUIHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paciivpeHe >KU3HEHHOTO OIbITa U OMbITa JAESITEIbHOCTH B IMPOLECCE peaar3aldid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIBHOU IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMS:

chOPMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUNUCKOro OOIIeCTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUECKUX U JAEMOKPATHUECKHX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpecax I'pakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAaMOYIPaBIE€HUH B 00pa30BaTeIbHON OpraHU3allly;

yMEHUE B3aUMOJICHCTBOBATh C COLMAIbHBIMM HHCTUTYyTaMH B COOTBETCTBUU C UX
(GYyHKIMSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTbH K TYMaHUTapHOU U BOJIOHTEPCKOMN JESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKOMN TPaKIaHCKON HICHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUUCKHX
y4EHBIX B 007acTH (QU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OLICHMBATh CUTYAaIMI0 U NMPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B JI€ATEIbHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyAyIIEero;

4) 3cTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOT'O TBOPUYECTBA, MPUCYIIETO
¢u3nueckoil Hayke;

5) Tpyn0oBOro BoCiMTAHMSA:
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UHTEpeC K pa3nuuHbiM chepam mpodecCHOHATBHON AESITeTbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3WUKOW W TEXHUKOW, yMEHHWE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHMIO U CaMo0Opa30BaHUIO B 001acTH (HU3UKHA Ha
MIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh DKOJOTMUYECKOW KYJBTYphl, OCO3HAHHE TIJ00aJBHOTO Xapakrepa
AKOJIOTMYECKUX MPOoOeMm;

IUIAaHUPOBaHUE M OCYIIECTBICHHE JICHCTBUH B OKpY’Karollel cpelae Ha OCHOBE 3HAHMS
LeJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacuIMpeHre OmblTa JeATeNbHOCTH 3KOJIOIMYECKONW HAampaBIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HaHUH 10 pH3HKe;

7) HeHHOCTH HAYYHOT0 NMO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3ButTHUs HU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAayYHOW JIESATENIbHOCTH, TOTOBHOCTD B MPOIECCE U3yUCHUS (U3UKA
OCYIIECTBIISTh MPOEKTHYIO U UCCIIEIOBATENLCKYIO NeSTEIbHOCTh HHAUBUAYATIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

IHo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA
ba3oBble Jiornyeckue 1eMcTBUSA:

CaMOCTOSITENILHO (HOPMYITHPOBATh W AaKTyadU3UpOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeaeATh UENH IeITebHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUHU X JTOCTHKECHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX (PH3NUECKUX SBIICHUSX;

pa3pabaTheiBaTh TUIAH PEIICHHUS MPOOIEMbI C YUETOM aHAIM3a UMEIOIIMXCS MaTepHAbHBIX
1 HEMaTepHATBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEIISAM,
OIICHUBATh PUCKHU IMOCIICACTBUI JESITEIILHOCTH;

KOOPJIMHHUPOBATh M BBIMIONHATH pPabOTy B YCIOBHSIX pPEaNbHOT0, BHUPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPHU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3zoBble uccienoBarebckme 1eiCTBUS:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHATUSAMH W MeToAamu (pusmdeckoi
HayKH;

BIIQ/ICTh HABBIKAMHU Y4YeOHO-MCCIEOBATEIBCKON M MPOEKTHON NeATEeIhHOCTH B 00IacTH
(bu3HUKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METO/IOB pELIeHHs 3aa4
(U3UYECKOTO COIepKaHUS, MPUMEHEHHIO Pa3TUYHBIX METO/I0OB TIO3HAHMUS,

BIIQJIETh BHUJJIAMH JCSATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHWSA, €r0 WHTEPIpPETAIHH,
MpeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE MPHU
CO3/IaHUHU YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKU;

BBISIBJIATh MPUYMHHO-CIICJICTBEHHbIE CBSI3M W aKTyallM3MpOBaTh 3aJaydy, BbIJIBUTAThH
TUNOTE3y €€ peIIeHUs, HaXOJWTh apTyMEHTBhI JJIs JIOKA3aTelbCTBA CBOMX YTBEPXKICHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAM3WPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHHs 3aJaddl  pPe3yJIbTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIbHOW NEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yUYEeHUHN PU3UKH;

JaBaTh OIEHKY HOBBIM CUTYAIIUSIM, OLICHUBATH IPUOOPETEHHBIN OTIBIT;
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YMETb MEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTHUYECKYIO 001aCTh )KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JlacTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTh OPUTMHAIBHbIE TIOJXOAbl U PELICHHUS;

CTaBUTH HpO6J’IeMBI " 3a71a4i, JOITyCKaroIIHUEC aJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanmeii:

BJIaZICTh HAaBBIKaAMU ITOJIYYCHUA I/IH(i)OpMaHI/II/I (1)I/ISI/I‘ICCKOFO COACPpIKaHNUA M3 MCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBJISATh IIOMCK, aHaJIM3, CUCTEMATHU3alMI0 U
MHTEPIIpEeTalNI0 UHPOPMAIK Pa3IMYHbIX BUJOB U (HOPM IMpeICTaBICHMUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpEACTBa I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHUKaIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3aIMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, pecypcocOepekeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOrOo COAEpKaHMS B pa3IMUHbIX (opmarax ¢ y4ETOM
Ha3HaueHUs MHPOpPMALMU U I[EJIEBOM ayAUTOpUH, BBIOMpas ONTUMAIBHYIO (QOpMYy
MMpEaACTAaBJICHUA U BU3yaJIM3alluHU.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA:

OCYIIECTBIIATH OOILIICHUE HAa YPOKaX (PU3UKU U BO BHEYPOUHO IESATEILHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHGIUKTHBIX CUTYalMi U cMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTMYHO M3Jararb CBOXO TOYKY 3PEHHUS C HUCIOJIB30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MIOHUMATh U MCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHAMBHUYaJIbHON paboThI;

BbIOMpATh TEMAaTHKy M METObl COBMECTHBIX JCUCTBUN C Y4ETOM OOILIUX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0I'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUA 10 €€ NOCTHIKCHMIO: COCTaBIIATH IUIAH JCHCTBUM, PaACHpEAciATb POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJ1aTh pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIaJa M Ka)/J0TO yYaCTHHKA KOMaH/bI B OOIIUI pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATH HJIEU C MO3UIMM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B pA3JIMYHBIX CUTyalUsX,
MIPOSIBIISATH TBOPUECTBO M BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHUBEpCaJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITEJIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 005acTH (U3UKH U
aCTPOHOMMH, BBISIBIISATH POOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS PACUETHBIX M KAYEeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI MPAKTUYECKONH paboThl ¢ Y4YETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIOYTCHU;
JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM;
paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;
JienaTh OCO3HAHHBIN BHIOOp, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CcrocoOCTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHHUIO JPyIWIUU B oOjactu  (pusukw,
MIOCTOSIHHO IOBBIIIATh CBON 00pa30BaTEeIbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEIEKT:
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JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTH, OIECHUBATH
COOTBETCTBHE PE3YIIHTATOB LIEIISIM;

BJIQ/ICTh HABBIKAMH MO3HABATENBHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX EHCTBUIN
1 MBICJIUTCIIBHBIX IMTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;

UCTIONIL30BATh PUEMBI pe(ICKCUU JIJIS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETH OUCHUBATDh PUCKHU U CBOCBPEMCHHO IIPUHUMATD PCHICHUA 110 UX CHUIKCHUIO,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JIPYTHX MPU aHAIU3E PE3YJIbTaTOB IEATEIHHOCTH;

MMpUHHUMATh ce6$[, IIOHHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHX MPU aHAIU3€E PE3YJIbTATOB NEATEIHHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKH.

B nportiecce qocTHKEHHSI THYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (DU3HKE ISt
YPOBHS cpeHero oOmiero o0pa3oBaHusl y O0yUYarOIMIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANoIaralonmii chOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAOIIETO CIIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHAIILHOE COCTOSHUE,
BUJICTh HAMIPABJICHUSI PA3BUTHsI COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, OBITh YBEPEHHBIM B ceOe;

CaMOperyJIHpPOBaHUS, BKITIOYAFOIIIETO CaMOKOHTPOJTb, YMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aMalTHPOBATHCS K HMOILMOHAIBHBIM
HU3MCHCHUAM U IPOABJIATH FI/I6KOCTB, OBITH OTKPBITBEIM HOBOMY,;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTI)KCHUIO I U YCIEXy,
OIITUMU3M, MHUIIUATUBHOCTb, YMCHUC JIeI\/’ICTBOBaTI) HNCXO0Os N3 CBOUX BO3MO}KHOCTeﬁ;

SMIATHH, BKIIOYAIOIIEH CIMOCOOHOCTh TMOHHMMATH JMOIMOHATBLHOE COCTOSHUE IPYTHX,
YUYUTBIBATH €0 IIpHU OCYIICCTBIICHUA O6HI€HI/I${, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHHNIO,

COLIMAJIbHBIX HABBIKOB, BKIFOUYAIOIINX CIMIOCOOHOCTH BHICTPANBATh OTHOIICHUS C JIPYTUMU
JOJIbMH, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3pemiaTbh KOHQIUKTHI.

INPEAMETHBIE PE3YJIbTATDI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIINXCS YMEHUMA:

JI€MOHCTPHUPOBATh Ha MPUMEPAX POJb U MeCTO (PU3UKU B (POPMHUPOBAHUHU COBPEMEHHOM
HAay4yHOM KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTMM, B NMPAKTUYECKOU
NeATEIILFHOCTH JIOJIEH;

YUUTBIBATh TPAHULBl MPUMEHEHHUs H3YYCHHbIX (DU3MYECKHX MOJeNIel: MaTephaibHast
TOYKa, MHEpIUaIbHAsg CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPJOE TENO, WJCANbHBIN ra3, MOJEIH
CTPOEHMsI Ta30B, )KUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIN JJIEKTPUUECKUN 3apsij NpH pEIICHUU
¢buznyecKux 3a1ay;

pacrio3HaBaTh (hpU3MYECKHe SBJICHUS (IIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETHYECKOM TEOPHUH CTPOEHUS BEIIECTBA M JIIEKTPOAUHAMUKHU:
paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE MABI)KEHHE, CBOOOJHOE TWaJeHHE Tell,
NBIDKEHHWE T1I0 OKPY)XHOCTH, WHEpUHUs, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKOE
JBMKEHHE, CTPOEHHUE KHUJIKOCTeH M TBEPABIX Tell, U3MEHEHHEe O00bEMa Tel MpH HarpeBaHUU
(oxJtax1eHNnn), TEIJI0BOE paBHOBECUE, UCIIapeHHe, KOHACH Callus, MIaBJIeHHe, KpUCTAIIT3aIus,
KHUIIEHUE, BIAKHOCTH BO3]lyXa, MOBBIIICHWE AABJICHUS Ta3a MpU €ro HarpeBaHUM B 3aKPBITOM
COCyJZle, CBSA3b MEXAy IlapaMeTpamMHu COCTOSHHs ra3a B M30IpOLEeccax, JJIEKTpHU3auus Tel,
B3aUMOJICICTBUE 3apsI0B;

OIHCHIBATh MEXAaHWYECKOE JIBU)KEHUE, HCIONb3ysl (U3NYECKUEe BEIMYMHBI: KOOPAMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHNE, Macca Tejla, CHJIA, UMIIYJIbC Tella, KMHETUYecKas
SHEprus, MOTEHIUalbHAs DSHEPIUs, MeXaHHueckas pabdoTa, MeXaHW4YecKas MOIIHOCTh; MpH
OMMCAaHUM TMPABUIBHO TPAKTOBaTh (PU3UUECKUH CMBICH HCIOJIB3YEMbIX BEIMYUH, HX

19



0003HaYeHHS M €AMHUIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEJIMYMHAMU;

ONHCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SIBJICHUS, HCIOIb3Ys
¢bu3znyecKkue BEIUYMHBI: JaBlIEHUE Ta3a, TeMIlepaTrypa, CpeAHssl KUHETHYecKas >SHeprus
XA0TUYECKOTO JBUKEHMSI MOJIEKYJ, CpPEAHEKBAApPaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora rasza, Kod(Q(UIMEHT IOJIE3HOrO JEHCTBUS TEIMJIOBOTO
JBUraTeNsl; Py OMMCAHUU NPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI HUCIIOJIb3YEMBIX BEITHUNH,
uX O0003HAYeHWs U EAUHMIIBI, HAXOOUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEIIMYMHY C IPYTMMH BEIUYHHAM;

OIUCHIBaTh W3YYEHHbIC IIEKTPUUYECKHE CBOMCTBA BEIECTBA U DJEKTPUUECKHUE SIBICHUS
(mporiecchl), UCTIONB3Ysl (PU3UUECKHE BEITUUMHBL AIIEKTPUUYECKUM 3apsijl, 3JIEKTpUYECKOe IO,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMAJl, pPAa3sHOCTh IOTEHIMAIOB; TPH ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIb3yEMbIX BEJIWYMH, MX OOO3HAYCHHS W €IUHUIIbI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTUMH BETUUHMHAMU;

aHAJM3UPOBaTh (PU3NYECKHE MPOLECCHl U SIBICHUS, UCHONb3Yys (U3NUYECKHUE 3aKOHBI U
MPUHLMUIIBL: 3aKOH BceMupHoro taroteHus, I, II u III 3axonsl HeroTOHA, 3aKOH coxpaHeHUs
MEXaHUUYECKON dHEPIuM, 3aKOH COXPAHEHMsI UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHIUI
paBHOIpaBUsl UHEPLUATIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KWHETHMUECKON DSHEPIrUU TEIUIOBOIO JBH)KECHHUS
MOJIEKYJ1 ¢ aOCOJIOTHOM TemIepaTypoil, MepBblii 3aKOH TEPMOJAWHAMUKH, 3aKOH COXpPaHEHHS
AJIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYEeCKOE BHIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIIMITBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOT0 MCIIONIb30BAHMS B TIOBCEAHEBHON KU3HU;

BBITOJIHATh SKCIIEPUMEHTHI I10 HCCIICAOBAHUIO (PU3MUYECKUX SBJIEHUH U TPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX W  KOCBEHHBIX HW3MEpEHHH, mpu 3ToM (HOpMYyJIHpPOBAThH
npobnemy/3ajayy M TUNOTe3y Y4eOHOro OKCHepUMEHTa, CcOoOMpaThb YCTaHOBKY U3
MPEI0KEHHOTO 000PY0BAHMSL, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh MpPsSMble M KOCBEHHbIE H3MEpEHUs (U3NYECKHX BEJIMYMH, HPU OSTOM
BbIOMpATh ONTUMANBHBIN CIOCOO M3MEPEHHs] M HCIOJIb30BATh W3BECTHHIE METOAbl OLIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3UUYECKUMH BEJIMYMHAMHU C HCIHOJIb30BAaHUEM
OpSAMBIX U3MEPEHUH, MpH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpOBaTh pe3ysbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUe TaOIHUI M TpaduKOB, JeNaTh BHIBOJbI
II0 pe3yJIbTaTaM MCCIIEI0BAHNUS;

coOmoaTh MpaBwiia 0€30MacHOr0 TpyAa MpH TMPOBEACHUU HCCIEJOBAaHUM B paMKax
yu4eOHOTr0 HKCHEPUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM M TPOEKTHOH  JESATEeIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyAOBaHUS;

pemiaTb pacu€THble 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOH MOJENbIO, HCIOIb3Ys
¢du3nyecKkre 3aKOHbI ¥ MPHUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4il BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (DU3UUECKUE BEIWYMHBI M (POpPMyIbl, HEOOXOAWMBIE Ml €€ pelleHus,
MIPOBOAMTDH PACcUEThI U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HaYeHHSI (PU3NUECKON BEIHUNHBI,

pelaTe KauyeCTBEHHBIE 3aJaud: BBICTPAMBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIETIOYKY
paccy>XJIeHH ¢ ONOpOi Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SBIICHUS,

UCTOJb30BaTh IPH pPEUICHUHM YYEeOHBIX 3a7ad COBPEMEHHbIE HH(pOpPMAIMOHHbBIC
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAlMN U MpeJCTaBlIeHUs y4eOHOW u
HAYYHO-TIONYJISIpHOW HMH(OpPMAalUK, NOTYYEHHOM W3 Pa3IMYHBIX HCTOYHHMKOB, KPUTHUECKU
aHAJIM3UPOBATh MOTydaeMylo HH(OpPMaLIHIO;

MPUBOJUTE MPUMEPHI BKJIaJa POCCUICKUX M 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE IPOLIECCOB OKPY KAIOLIET0 MHUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;
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UCTOJb30BaTh TEOPETHUECKUE 3HAHUSA N0 (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrnieueHus 0e30MacHOCTH MPHU O0paleHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBaAMHU, JUISI
COXpaHEHHUS 3/I0POBbS U COOIIOACHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLICH cpee;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbBIX COIMAIBHBIX POJIEH, MIIaHUPOBaTh padoTy
IPYMNIbl, PAlMOHATIBHO pPACHPENeNATh OOA3aHHOCTH M IUIAHUPOBATH JESATEIbHOCTh B
HECTaHJapPTHBIX CUTYyallUsIX, a/IeKBaTHO OLIEHHWBATh BKJIAJ KaXK/I0TO M3 YYaCTHHKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi MPOOIIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHUMA:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MeCTO (PU3UKU B (POPMHUPOBAHUHU COBPEMEHHOM
HAay4yHOM KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTMM, B MPAKTUYECKOU
NeSITeIbHOCTH JIFOZEH, IEIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI TNPUMEHEHUS U3YUYEHHBIX (HU3UUECKUX MOJAEeH: TO4YeUHbII
ANEKTPUYECKUI 3apsil, Jyd CBeTa, TOYEYHBIH HCTOYHUK CBETa, SAepHas MoOjJeiIb aToMa,
HYKJIOHHAs1 MOJIeNTb aTOMHOTO sI/Ipa MPU pelIeHnn GU3NIECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKHe sBJIEHUS (Mpolecchl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKHU: 3JIEKTpUUECKas MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHuTHOE JEeMCTBHS TOKa, B3aUMOJAEMCTBHE MAarHWTOB, AJIEKTPOMATrHUTHAs
WHAYKIMS, JAEUCTBHE MarHUTHOTO IIOJII HAa IPOBOAHMK C TOKOM M ABWXKYLIMHCS 3apsf,
AJIEKTPOMarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEITHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npejgomiieHue, uHTepdepeHuus, Iupakuus W TOJsApU3alUs CBeTa, AUCIEpCUsl CBETa,
dbotoanexkrpuueckuii 3¢pdexT (hoTodddexT), cBeToBOE NaBieHNEe, BOSHUKHOBEHHE JTUHEHIATOTO
CIIEKTPa aTOMa BOAOPO/ia, €ECTECTBEHHAs! M UCKYCCTBEHHAs paJl0AKTUBHOCTB;

OINUCHIBAaTh WM3Y4YEHHbIE CBOMCTBA BEIECTBA (AJIEKTPUYECKHE, MAarHUTHbBIE, ONTUYECKUE,
IEKTPUYECKYIO MTPOBOAUMOCTD PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKHWE BEIMYMHBL: DJICKTPUYECKUM 3apsijl, CWIa TOKa, 3JIEKTPUUECKOe
HaIpPsDKEHUE, JIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUANIOB, 3JIEKTPOABIKYIIAs CUIIA,
pabora ToKa, MHAYKLMS MarHUTHOrO MOJs, cwia Ammepa, cwia JlopeHna, MHAYKTUBHOCTh
KaTyIIKW, SHEPrHs AJIEKTPUYECKOr0 M MAarHUTHOIO TOJEH, MEepHoA W 4YacToTa KoieGaHui B
Kos1e0aTeIbHOM KOHTYpE, 3aps] U CHUjla TOKa B MPOIECCe TAPMOHUYECKUX AIIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYEeCKas CHJIa JIMH3bI, IPU OMHMCAHUHM MPABUIBHO
TPaKTOBaThb (PU3UYECKUI CMBICH MCIONb3YEMbIX BEJIWYHMH, WX OOO3HAUYEHUS U EIUHHIIbI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMH BEJTUUNHAMM;

ONUCHIBAaTh W3YUYCHHbIC KBAaHTOBBIC SBJICHHUS U TMPOILECCHI, HCHONB3YS (UINUECKUE
BEJIMYMHBI: CKOPOCTb IEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUS H
uMnyiasc (OTOHA, TMEpUOJ ToJypacrhana, SHEpPrHus CBSI3U aTOMHBIX S€p, MPU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (U3MUECKUH CMBICI MCIOJIB3yeMbIX BEJIMYMH, MX O003HAueHUs |
€IMHHULIbI, yKa3bIBaTh (POPMYJIbI, CBS3bIBAIONINE AAHHYIO (U3UYECKYIO BEJIUYUHY C JPYTHMMH
BEJIMYMHAMH, BBIYHUCIIATH 3HAUCHUE (PU3NUECKON BETMUMHBI;

aHAJIM3UPOBaTh (PU3UYECKHE IPOLIECChl U SBIEHUS, UCIONb3YysS (PU3MUECKHe 3aKOHBI U
IPUHLIMIBL  3akoH OMa, 3aKOHBI TIOCJENOBAaTENIbHOIO U MApAJUIEIBHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH S3JEKTPOMAarHUTHOM  MHIAYKIHMH, 3aKOH
IIPSIMOJIMHEMHOTO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHHS
CBeTa, ypaBHeHMe OHHIITeWHa Uit (GoTodPdeKrTa, 3aKOH COXpPaHEHHs] DHEPIHM, 3aKOH
COXPAaHEHHs HMITYJIbCA, 3aKOH COXPAHEHHs DJJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHHs
MaccoBOI0 4YHCIa, MOCTyJaThl bopa, 3aKOH paauoOakTHUBHOIO pacmaja, MNpu 3TOM pas3inyaTh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCJIOBUS (IpaHMIIbI,
o01acTH) MPUMEHUMOCTH;

OIIPEAEIATh HANPABJIECHUE BEKTOPAa MHAYKIUH MAarHUTHOTO IOJS IPOBOJHHKA C TOKOM,
cwiibl AMriepa u cuitsl JIopenna;
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CTPOUTH M ONMUCHIBATh U300pakeHHE, CO3aBaeMOe IJIOCKUM 3epKajloM, TOHKOM JTHMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DPU3MUYECKUX SBICHUH W TIPOILECCOB C
UCIIONIB30BAaHMEM TPSMBIX M KOCBEHHBIX HW3MEPEHH: TIpH d3TOM  (HOPMYyJIHPOBATH
npobnemMy/3afady W TUNOTE3y Y4eOHOTO OKCIEpPHUMEHTa, COOMpaTh yCTaHOBKY W3
MPEITIOKEHHOTO 000PYI0BAHHUS, TPOBOAMUTH OMBIT U OPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE W3MEpEHUS (U3WYECKHX BEJIHYWH, TPU OTOM
BBIOMpPATh ONTHUMAJBHBINA CIIOCOO W3MEPEeHUs M HCHOJIb30BATh HM3BECTHBIE METOJbl OLEHKU
MOTPENIHOCTEN H3MEPEHUM;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIL:
IIPA 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBaTH PE3yJbTATHI IMOJYUYECHHONH 3aBHCHMOCTH
(Gu3MYeCKUX BENWYMH B BHAE TaOMUIl W TpaduKoB, JenaTh BHIBOJIBI IO pe3yjibTaTaMm
WCCIICIOBAHMS,

coOmoaTh mMpaBuia Oe30MacHOro TpyJa NpH IMPOBEACHUM HCCIEIOBAaHUNH B paMKax
Y4eOHOTO OKCIIEPUMEHTa, YYeOHO-HCCIEeNOBATEIbCKOW H TPOCKTHOH JESTETHHOCTH C
MCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOPaTOPHOTO 00OPYI0BAHUS;

pemaTh pacu€THBIE 3aJa4d C SIBHO 3aJaHHOW (DU3MYECKOW MOJEINBIO, HCIONB3YS
(du3nyecKre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4ll BEIOMPATh (PH3UUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHAE BEIWYMHBI W (POPMyIIBI, HEOOXOAWMBIC st €€ pelIeHus,
MIPOBOAMTDH PAcUEThI U OIICHUBATH PEAIbHOCTD MOYYCHHOTO 3HAYCHHS (PH3UUECKON BEIHUNHBI,

pemaTh KayeCTBEHHBIC 3aJa4yM: BBICTPAMBATH JIOTMYCCKH HEMPOTHBOPEUYHMBYIO IICTIOUKY
paccyXJIeHUI ¢ OOPOi Ha N3yUeHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS,

UCTIONB30BaTh TMPH pPEUNICHWHM YYEeOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH JUIsl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIIUN U TPEICTaBICHUS y4eOHOU W
HAYYHO-TIONYJSIpHOW MH(OPMAIUK, TOJYYCHHOW W3 Pa3INMYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBAThH MOTyYaeMyto HH(OpPMAIIUIO;

OOBSICHATH TPUHITUIIBI ICHCTBHUS MAIIWH, IPUOOPOB M TEXHHUECKUX YCTPOUCTB, pa3indaTh
yCIIOBHS UX O€30MaCHOTO MCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HH,

MIPUBOJIUTH TIPUMEPHI BKJIAJla POCCUHCKUX M 3apyOCKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

WCTIOJNB30BaTh TEOPETHUECKUE 3HAHUSA TIO (U3UKE B TOBCEIHEBHOW JKW3HU IS
obecrieyeHus: 6€30MaCHOCTH MPU OOPALIEHUHU C TPHUOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 3JI0POBbS U COOIIOACHUST HOPM SKOJIOTHIECKOTO MTOBEICHUS B OKPYKAIOIILH cpe/e;

paboTaTh B TPYIIE C BHINOTHEHUEM Pa3UYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh PaboTy
TPYMNITBI, PAIMOHATBHO PACIPENeNATh OO0sS3aHHOCTH ¥ TUIAHUPOBATH JESTEIHHOCTh B
HECTaH/IAPTHBIX CUTYyaIllMsIX, aJICKBaTHO OILICHMWBATh BKJIAJ KaXKJIOTO M3 YYACTHHKOB TPYIIIHI B
pelIeHre paccMaTpUBaeMOH POOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ni/n HanMeHoBaHMe pa3/ie/ioB U TeM (uugposbie)
B NpOrpamMmbl Bcero Kontpoaensie | IpaxTueckue o0pa3oBaTejbHbIe
padoThI padoThI pecypebi
Paznesa 1. DU3UKA U METO/Jbl HAYYHOI'O 1O3HAHUSA
bubmuoreka [JOK
1.1 ®u3nKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 http
s://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znesa 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunematuka 5 http
s://m.edsoo.ru/7f41bt72
bu6mmoreka [JOK
2.2 JlnHamuka 7 http
s://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAaHEHHs B MEXaHUKE 6 1 1 http
s://m.edsoo.ru/7f41bt72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
. bubnuoteka [JOK
OCHOBBI MOJIEKYJISIPHO-KMTHETHYECKOM
3.1 TEOPUU ? I http
p s://m.edsoo.ru/7f41bt72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOJAMHAMUKH 10 1 http
s://m.edsoo.ru/7f41bt72
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AFpeFaTHBIe COCTOsIHHA BEUICCTBA.

bu6mmoreka [JOK

3.3 5 http
Pa3soBbIC MEPEXOEI s://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. IJIEKTPO/IMHAMMUKA
bu6mmoreka [IOK
4.1 DNeKTpocTaTHKa 10 http
s://m.edsoo.ru/7f41bf72
. . but6mmoreka [{JOK
49 [TocTossHHBIN 7IEKTpUYECKU TOK. TOKH B 12 htp
PA3THAHBIX Cpellax s://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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11 KJIACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
B NpPOrpaMmblI Bcero KoHTpoILHbI IIpakTHieckne o0pa3oBaTejbHbIE
e padoThbI padoThbI pecypeni
Pa3znexn 1. JIEKTPOJIMHAMMUKA
but6mmoreka [{OK
MaruautHoe mose. DIeKTpOMarHuTHas
1.1 R 11 1 3 http
Y s://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bu6nuoreka [JOK
MexaHWYeCKHUEe U IEKTPOMArHUTHBIE
2.1 o166 9 1 http
OJIehatHA s://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
MexaHu4ecKue 1 3JeKTPOMarHUTHBIE
2.2 BOJIHEI > I http
s://m.edsoo.ru/7f41¢97¢
bu6nuoreka [JOK
2.3 Omruka 10 3 http
s://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24
Pa3znen 3. OCHOBBI CIEIIUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
. bubmmoreka [JOK
31 OCHOBBI CTICITHATBHOM TEOPUH 4 1 http
OTHOCHTEILHOCTH s://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4

Pazpea 4.

KBAHTOBAS ®U3UKA
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but6mmoreka [JOK

4.1 DneMeHTBl KBaHTOBOM ONTUKH 6 http
s://m.edsoo.ru/7f41c97¢
but6mmoreka [{OK

4.2 Crpoenue atoma 4 http
s://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK

4.3 ATOMHOE PO 5 http
s://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 15
Pa3nea 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPOD®U3ZNKU
but6mmoreka [{OK

5.1 DNeMEeHTBl aCTPOHOMUU U acTPOPHU3UKU 7 http

s://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 7
Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [{OK

6.1 O6o061aroniee TOBTOpPEHHE 4 http

s://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KosmmyecTBo yacos Jara DJIeKTPOHHbBIE IIU(PPOBLIE
h Tema ypoka Konrpoabusie | Ilpakrudeckue | HM3yYeHH o0pa3oBaTe/bHbIE
n/n Bceero
padoThI padoTbI s pecypcbl
) — .
|| Hayuie verom rosmarm | BuGmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIer0 MUpa
Ponp u Mmecto ¢puszuku B

) (bopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOW KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESTEIHbHOCTH JIIOeH
MexaHu4ecKoe ABMKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO | bubmuoreka [JOK
neuxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpsAMOJIUHEITHOE 1 bubmmoreka [{OK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnnorexa [HOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372¢

6 CBobOonHOe najeHue. Y CKopeHue | bu6nmoreka [JOK
CBOOOTHOTO TIaJICHUS https://m.edsoo.ru/ff0c39cc

7| Hoenmte warepmammon oucnmo | 1 BuGuaorexa IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
IT
8 r f;;;inﬁziocizi;i?: TCI;I/ICTeMLI 1 bubmorexa HOK
' pit https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HbroTOHA

9 Macca tena. Cuna. [lpuHuun 1 bu6mmoreka [JOK

CyIeprno3uiyu cuii. Bropoi 3akon https://m.edsoo.ru/ff0c3be8

27




HproToHa 11 MaTepraabHOM TOUKH

Tperuii 3akon HeroToHna miis

bu6mmoreka [JOK

10
MaTepUaIbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3aKoH Bce oro tarorenusa. Cuna

11 TSDI:(eiTli/I lli[/He/I p;{aﬂrKOT:;HT{elgzﬂ . Bubmorexa HOK

- 1P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koapduunent

13 TpeHust. Cuia COpoTUBICHUS IPU bubnnorexa [HOK
JIBWKEHHUU TeJIa B )KUAKOCTU WA https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOe U BpamatelibHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
Tena. MomenT cuibl. [1neuo cumsl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPOTO TeIa
HNMnynsc MaTepranibHON TOUKH,

15 CHCTEMbI MaTEPUATIbHBIX TOUEK. bubnuoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE NBIIKEHNE
PaboTta 1 MOIITHOCTH CHUIJIBL.

16 Kunertnueckas sHeprus bu6nuoreka [IOK
MaTepuaibHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETHYECKOW YHEPTHH
[TorenumaneHas 3Heprus.

IToTrenmuanbHast PHEPTHU VIIPYTO

17 edo fm OBaHHOM g ncgﬂfly bubmorexa [TOK
JIChOPMHD Py ’ https://m.edsoo.ru/ff0c461a
[ToTenmanpHas YHEPTUS Tea
BOJIM3H MOBEPXHOCTH 3eMIIU

18 IloTennuanpHBIE U bu6nmnoreka [JOK

HEIIOTCHIHMAJIbHBIC CHJIBI. CBs3b
pa6OTLI HCIIOTCHIIMAJIBbHBIX CHUJI C

https://m.edsoo.ru/ff0c478c¢
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MU3MEHEHHEM MEXaHUYECKOU
HHEPrUM CUCTEMBI Tell. 3aKOH
COXpaHEHHs MEXaHWYECKOH YHEPrHH

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsi3u pabOTHI CHITBI
C I3MCHEHHEM MEeXaHNISCKOM
SHEPruM Tejia Ha IpUMepe
pPAaCTsDKEHHUS PE3HHOBOTO JKTYTa)

20

KonTponbhas pabota nmo teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpPAHEHHUsI B MEXAHUKEY

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. BpoyHOBCKOE IBUKEHUE.

Auddysus

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOACHCTBHUS YaCTHUIl BEIISCTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEJl

23

Macca monekyn. Konuuecto
Benectra. [locTostHHas ABoraapo

24

TemnmoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IlIxana remnepatyp Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnnoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMrepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEPTUur
ABWIKCHUS MOJICKYJIL. ypaBHeHI/IC
MenneneeBa-Knaneiipona

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c511e
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3akoH /lanmpTroHa. ['a30BBIC 3aKOHBI
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JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH

2
8 MEX]y TTapaMeTpaMu COCTOSTHUS
pPa3peKEHHOTO ra3ay

29 H3onporiecchl B n1ealibHOM rase u Bbub6nuoreka [JOK
uX rpaduyeckoe MpeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOIMHAMHYECKON CHCTEMBI U

30 crioco0On! e€ n3menenus. Koanduectso bubmuoreka [{OK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsl OJHOATOMHOTO HUJEAIEHOTO
rasa

31 Bunel rerionepenaun bubmorexa [OK

A el https://m.edsoo.ru/ff0c5c36
VnenpHas TENIOEMKOCTh BELIECTBA.

3 KonugecTBO TEmnoTsl npu bubnnorexka [HOK
Teruionepenade. AanadbaTHeIii https://m.edsoo.ru/ff0c5¢36
poIIecc

33 [IepBblil 3aKOH TEPMOAVMHAMUKH U bubnnorexa [IOK
€ro MPUMEHEHHE K H30TIpolieccam https://m.edsoo.ru/ff0cSefc

o | HecGremmoer oreecon B LOK

PHpOZC. p https://m.edsoo.ru/ff0c6230
TEPMOJMHAMHUKHU

35 [Tpunnun aeiicteus n KI1J{ bu6nunoreka [JOK
TETIJIOBOM MAIlIMHbI https://m.edsoo.ru/ff0c600a

36 Iuxn Kapuo u ero KIIJ]

37 DKOJIOrH4€ecKHe MpooIeMbl
TEIIOPHEPTETUKHI

38 31\6/1(2)?1?1? I(J)Iljlm;a;}lllg):::«;ma OCHOBBI bubmorexa [IOK

YIUAP ’ https://m.edsoo.ru/ff0c6938
TEPMOTMTHAMIKH
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KonTponbhas pabota no teme

bu6mmoreka [JOK
39 «Monexynsapnas ¢pusnka. OCHOBbI 1 https://m.edsoo.rw/ff0c6a50
TEPMOTMHAMUKIDY
40 [TapooGpa3oBaHue U KOHIEHCAITHS. bu6mmoreka [JOK
VcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
41| mmeoen sovtyna, Hacwmomni BuGorexa LIOK
nap Ayxa. m https://m.edsoo.ru/ff0c64d8
TBépnoe Tteno. Kpucrammueckue u
p | epme e o Bumorra LOK
b ) a https://m.edsoo0.ru/ff0c6510
Kkpuctamuibl. CoBpeMeHHbIE
MaTepUabl
5| Ynomsman vomrs nmsnern BuGorexa LIOK
A ’ https://m.edsoo0.ru/ff0c6708
CyO6numarnust
bubmnoreka [IOK
44 YpaBHEeHHE TEIUIOBOTO OamaHca https://m.edsoo.ru/ff0c6820
i | e e e Buorra LOK
PAL. o P https://m.edsoo.ru/ff0c6bcc
3apsi0B
e Bumerra LOK
YHpOBOZ ' https://m.edsoo.ru/ff0c6bce
COXPAHEHHUS IEKTPUIECKOTO 3apsaa
9| Komoms Tossamat orecrommserii BuGworexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepnosunuu bubnnorexa [JOK

3JIEKTPUYECKUX Tosel. JInnun
HANPSKEHHOCTH

https://m.edsoo.ru/ff0c6df2
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49

PaboTa cui1 2IeKTpOCTaTHYECKOTO
noiia. [Torennman. PasHocTts
[IOTEHIINAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6100

50

[TpoBOAHMKY U TUAIEKTPUKHU B
ANEKTPOCTATUYECKOM II0JIE.
JlnsnexkTpryeckasi IPOHUIIAEMOCTb

bubnnoreka [HOK
https://m.edsoo.ru/ff0c7018

51

OnekTpoémMKocTh. Konaencarop

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTOpa. DHEPTUs
3apsHKEHHOT0 KOHJIEHCaTopa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "H3mepenne
NIEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMI NecTBUS U IPUMEHEHHE
KOHJ/ICHCATOPOB, KOTTMPOBAIILHOTO
amrmapara, CTpyHHOT0 IpUHTepa.
DIeKTpocTaTUYeCKas 3alluTa.
3a3eMIICHHE DIICKTPOIIPUOOPOB

55

DIEKTPUUYECKUI TOK, YCIOBHS €r0
cyniectBoBaHusA. [I0CTOSIHHBIN TOK.
Cuna Toka. Hampsixenue.
Conpotusnenue. 3akoH Oma aJist
y4acTKa Henu

56

[TocnenoBarenbHOE, TApAIICILHOE,
CMEIIaHHOE COeTMHEHHE
npoBOHKUKOB. JlabopaTtopHas
pabora «M3yuenue cMenaHHoro
COCIIMHEHUS PE3UCTOPOB)

0.5

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MoIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyis-Jlenna

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJisl TOJTHOM (3aMKHYTOI)

0.5

bu6mmoreka [JOK
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aneKkTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenue DJ1C ucTouHMKA TOKa U
€ro BHYTPEHHET0 CONPOTHUBIICHUSD)

https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHas
pabora 1o Teme
"DnekTpoauHaMuka" /
Bcepoccuiickas mpoBepodHas
pabora

bubnnoreka [IOK
https://m.edso0.ru/ff0c8c56

60

O606maromuil ypok
«OneKTpoArHAMUKAY /
Bcepoccniickas npoBepodHas
paboTa

bubmuoreka [{OK
https://m.edsoo.ru/ff0c88be

61

DJeKTpOHHAs MPOBOAUMOCTD
TBEP/BIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUS] METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAMMOCTh

62

DNEeKTPUUYECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

63

[TonynpoBOIHUKH, UX COOCTBEHHAs
Y IIPUMECHAas IPOBOIUMOCTb.
CaoiicTBa p—n-nepexoja.
[Tos1ynnpoBOIHUKOBBIE IPUOOPHI

bubmnoreka [IOK
https://m.edsoo.ru/ff0c&84ae

64

DIIEKTPUYECKHI TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLUALHS.
DneKTpoan3

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DNEKTPUUECKU TOK B ra3ax.
CaMOCTOSTENbHBIN U
HECAMOCTOSITEIILHBIN pa3psil.
Monuwms. I1na3zma

bubnnoreka [IOK
https://m.edsoo.ru/ff0c&84ae

66

DJIeKTpUYECKHE MPUOOPHI U

bu6mmoreka [JOK
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YCTPOMCTBA U UX MPAKTHIECKOE
npuMeHenue. [IpaBuna TeXHUKN
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc

KoHnTponbHas pabora 1o Teme

67 «Qnextpocraruka. [TocTosHHBIH 1 1 bu6mmoreka [IOK
AJIEKTPUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

63 PesepBHblil ypok. O6o0maromuii 1 bubnnorexa [JOK
ypok 1o TeMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBHIIEE KOJIMYECTBO YACOB I10 63 5

[TPOTPAMME
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11 KVJIACC

KoanuyecTBo yacoB

DJIeKTpOHHbIe U (ppoBbIE

Ne Tema ypoka Kont Aara o0pa3oBaTejIbHbBIE
/i Beero POJILHEI IIpakTH4eckue W3y ueHusI Y
e padoThI padoThI pecypceel
ITocTosTHHBIE MATHHUTHI U UX

1 B3auMoJiericTBUEe. MaruuTHoE I10JIE. 1 bu6mmoreka [JOK
BexTop MarHuTHOW MHAYKIMH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHAYKUUHU
MarsauTHoe 1oJjie IPOBOHUKA C

5 TokoM. OmbIT Dpcrena. 1 bubnuoreka LIOK
B3anMopeiicTBre TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas padora «M3ydeHue

3 Mal“HII/I)THOII:‘)O noﬁﬂ KaTyI_I_II(I/IyC 1 1 bubmorexa IIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TTOJIS HA
MPOBOAHUK ¢ TokoM. Cuita Amrepa.

4 JlaboparopHas pabota 1 1 bu6mmoreka [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM)

JlelicTBHEe MarHUTHOTO MOJIS Ha

5 JBIKYIIYIOCS 3apSKEHHYIO 1 bu6muoreka [{JOK
yactuily. Cuna Jlopenua. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia
DNeKTpOMarHuTHast MHIYKITUS.

IToTok BEKTOpa MarHUTHOU

6 uaaykiuu. 3/1C uanykuun. 3akoH 1
AIIEKTPOMATrHUTHOW WHIYKIIHH
Dapanes

7 JlaGopaTtopHnast pabota 1 1 bubnuoteka [JOK
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((I/ICCJ'IGI[OBEIHI/IG SABJICHUA
3JICKTpOMaFHI/ITHOﬁ HHIAYKIOWW)

https://m.edsoo.ru/ff0cal 50

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKIIMHU. DHEPrus

MAarguMTHOTI'O ITOJIA KaTYIIKH C TOKOM.

DIEKTPOMarHMTHOE MOJIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCTporucTBa U UX
IIPUMEHEHNE: IOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHHTHI,
AJIEKTPOJIBUraTellb, yCKOPUTEIN
AJIEMEHTAPHBIX YaCTHIL,
MHAYKIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautTHoe
noJie. DJIEKTpOMarHuTHas
WHIYKIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota mo Teme
«Mar"guTtHoe 1oJie.
DJIEKTPOMArHuTHasi HHAYKIUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OTHBIE MEXaHHYECKHE
kosnebanus. ['apmoHnueckue
KoneOaHus. Y paBHEHHE
rapMOHMYECKHUX KOJIeOaHUH.
[peBparieHue sHeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«HccnenoBanne 3aBUCHMOCTH
nepuojia MajblX KouebaHui rpy3a
Ha HUTH OT JUTMHBI HUTH ¥ MacChI
rpy3a»

14

KonebaTenbHbIH KOHTYP.
CB0OOOIHBIE EKTPOMArHUTHBIE
KoJie0aHMs B HCaTbHOM

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820
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KoJIeOaTEIbHOM KOHTYpPC. Amnanorus
MCKAY MCXaHUYCCKUMHU U
QJICKTPOMArHMTHBIMH KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIrUr B UACAJIbHOM
K0J1e0aTeTbHOM KOHTYPE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
Kosie0aHusX. BoIHyKIeHHbIE
MeXaHHYEeCKUe KojaeOaHMs.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHMsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemMeHHBIN TOK.

CuHycouJanbHbIN IEPEMEHHBIN TOK.

Mo1HoCTh NEPEMEHHOI0 TOKA.
AMIIIUTYTHOE U IEUCTBYIOLIEE
3HA4YEHUE CUJIbI TOKA M HAPSHKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepejaya u norpedieHue
IEKTPUUECKOMN SHEPIUU

19

VY CTpOHCTBO 1 MTPAaKTUUYECKOE
MIPUMEHEHUE JIEKTPHUUECKOTO
3BOHKA, T€HEpaToOpa MEPEMEHHOIO
TOKa, JINHUH AJIEKTponepeaay

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTHUHU B ITOBCETHEBHOM
KHU3HU

21

Mexanndueckne BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHHS U
JutnHa BoJHBL [lonepeunslie u

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccas54
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IPOJOJIbHBIC BOJIHbBI

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh

bu6mmoreka [{OK

22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
33| enoticrea ncxopoers Ukara ubmiorera LIOK
p ' https://m.edsoo.ru/ff0ccfe0
DJIGKTPOMATHUTHBIX BOJTH
[TpUHIUIIBI PAHOCBS3HU U
24 TeneBuaeHus. PazButue cpeacTs
cBsi3u. Pagmonokanust
25 Kontponbnas padota «Konebanus u 1 bu6muoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6{8
[TpsimonHeHOE pacpocTpaHeHne
26 CBETa B OAHOPOJHOM CpeJe. bu6mmoreka [JOK
TodeuHbIil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OtpaxkeHue cBeTa. 3aKOHBI
27 oT paxceHwI ceera. [loctpoenne bubmmorexa [OK
p . p https://m.edsoo.ru/ff0cd4e0
1300paXXKeHH B MJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpPEHHEE OTPaKEHUE. bu6mmoreka [JOK
[TpenenbHbIN Yo HOJTHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHUS
29 JlaGopatopHas pabora «M3mepenue bubnuoreka [IOK
MOKa3aTeJIsl MPEJIOMIICHHSI CTEKJIa https://m.edsoo.ru/ff0cd67a
Jlunzel. [locTpoenune n3o0pakeHuit
30 B JIMH3€E CDona na TOHKOﬁpHHHBLI bubmmorexa [TOK
- PopMy ' https://m.edsoo.ru/ff0cddle
YBeIMYeHUE JTUH3BI
JlaGopaTtopHnas pabota
31 «H/ccnenoBanue cBOWCTB
M300paKeHHI B TMH3AX)
32 Jucnepcust ceera. CI0XHBIN COCTaB

38




oenoro cBerta. L[BeT. JJaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»

33 WNurtepdepentus cera. dudpakmms bubnuoreka [JOK
ceta. JludpakironHas pemerka https://m.edsoo.ru/ff0ced22

34 [Toniepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipu3zanus cBeTa https://m.edsoo.ru/ff0cf02e
OnTuueckue NpuoOpPsI U YCTPOHCTBA

35 U YCJIOBHSI UX 0€3011acHOTO
PUMEHEHUS
['paHuIBl IPUMEHUMOCTH

36 KJIACCHUYECKON MEXaHHUKH. bu6mmoreka [IOK
[Toctynatel crienuanbHONU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD

37 OJHOBPEMEHHOCTH. 3aMeIJICHUE Bubmiorexa LOK

https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAICHUE JITTUHBI
OHeprus ¥ UMITYJIbC

38 peNSITUBUCTCKOM yacTulbl. CBA3b bu6mmoreka [JOK
MAacchl C SHEPTUEN U UMITYIILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKost

fy | Kompoms s O 1 Busmorea 10

1 p https://m.edsoo.ru/ff0ct6{0
OTHOCUTEIIbHOCTH)

40 ®otonsl. ®opmyia [1nanka. bubnuoreka LIOK
DHeprust 1 UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCTIEI0BaHNE

bubnuoreka [JOK

4 porospdexra. Ombirot A. T https://m.edsoo.ru/ff0cffc4
CroneroBa

42 3akonbl Pororddexra. YpaBHEeHHE bubnuorexka [JOK

Diinmreitna s Gorodrddexra.

https://m.edsoo.ru/ff0d015¢e
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«Kpacnas rpaanma» dhorodddekra

Jasnenne ceeta. OnbiTol I1. H.

bubmuoreka [JOK

4 JI a. X K Vi

3 cbenena. Xummeckoe fecTaue https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTsa u

44 NPaKTUYECKOE PUMEHEHHE:
dboTorneMeHT, PoTOAATUHK,

COJIHEYHas OaTapesi, CBETOIHO]]
bubnuoreka [JOK
45 Pemenue 3a1au no Teme «DnEeMEHTHI ht
KBAHTOBOW ONTHKW» tp
s://m.edso00.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pe::e1 (dopaa mo paccesHUIO - bubmmorexa [JOK
pDOPA P https://m.edsoo.ru/ff0d091a
yactull. [lnanerapHast Mozesb aToMa
bubmuoreka [JOK
4 [Toctynatel bopa
7 oty P https://m.edsoo.ru/ff0d0afa
W3nydeHue u noriomeHue GoToHoB

48 IIPHU MEPEXO0JI€ aTOMa C OJTHOTO bu6mmoreka [IOK
YPOBHS DHEPTUH Ha Apyroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BonHoBBIE cBOMCTBa yacTUll. BoHBI

49 ne bpoitna. KopnyckynsipHo- bubnuoreka LIOK
BOJIHOBOM Jtyanu3m. CrloHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE H3TyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmneiTel Pe3epdopaa mo bubnuoreka [JOK
OTIpEICJIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO H3JTYYECHHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nyuyeHus. Bnusnue

PAAOAKTUBHOCTH HA KHMBBIC
OpTraHnu3MbI
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52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oTombl. Anbga-pacna.
DJIEKTPOHHBIN U TTO3UTPOHHBIN
Oera-pacnaj. ['amMmma-u3nydeHue

bu6mmoreka [{IOK

http
s://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HyKJIOHOB B S/pE.
AnepuHbie peakuuu. S aepHbIi
peaktop. [Ipobnembl, TepCIEeKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SICPHOM
DHEPreTHKU

bu6mmoreka [JOK

http
s://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpBITHE
NMo3UTpoHa. MeToIbl HAONI0IEHUS U
pETUCTpALIU JIEMEHTAPHBIX
yactull. Kpyrmislii cron
«DyH1aMEHTAaJIbHbIE
B3auMoiericTeus. EnquHcTBO
(bU3HYECKON KapTHHBI MUPaY

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

3TaHLI pa3131/1T1/151 aCTp0HOMI/II/I.
[IpuknaaHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHUH. Bun
3B&3HOTO Heba. Co3Be3aus, IpKre
3BE3 /b1, INIAHETHI, UX BUANMOE
nBrokeHue. CoJIHEUHasA cucTeMa

56

Connne. CosHevHasi akTUBHOCTb.
WcTounuk sHeprun CosHIa U 3BE311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI TIaBHOU
MocJieI0BaTeIbHOCTH. BHYTpeHHEee
ctpoenue 3B&31. CoBpeMeHHbIe
MIPEICTABJICHUS O IPOUCXOKICHUH U
sBomoImK CoJHIIA U 3BE3]

58

Muneynsiii [1yTe — Hama
["aymakTuka. [Tonoxenue u
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nerxenne Comnnua B ["anakTuke.
I'amakTuku. YE€pHbIE ABIPHI B AIpax
TaJIAKTHK

59

Bcenennas. Pa3beranue ranakTuk.
Teopus bosbmoro B3peIBa.
PenukToBoe n3nydeHue.
MeTaraiakTvka

60

Hepemennsie nmpo6iieMbl
ACTPOHOMMHU

61

KoHTposbHas pabota « D51eMeHTHI
ACTPOHOMMU M aCTPODHUIUKN

62

O6o06matomuii ypok. Pons dhuszuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYCCKOM, COIHAIbHOM 1
THUYECKOH cepax NesTeTbHOCTH
YyeJIOBEKa

63

O6o0matomuii ypok. Pons u mecto
(bU3MKYN U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHUpa

64

Ob6o6maromuit ypok. Posb
¢buznyeckoil Teopuu B
(bopMHpOBaHUY MPEICTABICHUH O
buznyecKoil KapTuHe MUpa

65

O60o06matomuii ypok. Mecto
buznyecKoil KapTUHBI MUPA B
00111eM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE MoJIe.

DJIEKTpOMArHuTHas UHAYKIUS

67

PesepsHblil ypok. Ontuka. OCHOBBI

42




crenuaJIbHON TCOPHUU
OTHOCUTCIIBHOCTHU

68

Pesepnsiii ypok. KBantoBas ¢usnka.

DJIEeMEHTHI aCTPOHOMUU U
acTpou3uKH

bub6mmoreka [JOK

http
s://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

10 KJIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TpHUMEpPax poJib M MecTo (U3UKH B
(bopMHpPOBaHUN COBPEMEHHON HAyYyHOW KapTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TE€XHOJIOTHH, B MPAKTUYECKON NEATEILHOCTU
JroIei

10.2

Y4uTHIBaTh TPAHULBI IPUMEHEHHS] U3YUCHHBIX (U3NUYECKUX MOJEICH:
MaTepuajibHas TOYKa, MHEpIHMaIbHAs CcHCTeMa OTCYETa, abCOJIFOTHO
TBEPIOE TEIIO0, UACAIBHBIA I'a3; MOAEIN CTPOCHHUS ra30B, JKUIKOCTEU U
TBEPABIX TEJ, TOYEYHBIM DSJIEKTPUYECKHM 3aps] — NpPH PpPEHICHUU
¢bu3nUecKux 3a1a4

10.3

Pacno3HaBaTh (usnyeckue sBIEHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KHHETUYECKON TEOpHH
CTPOEHHUs BEIIECTBA U  JJIEKTPOJMHAMUKH: PpPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MNpPSIMOJIMHEHHOE BUXKEHHE, CBOOOJHOE MajJeHHE
T€J, ABUXKEHHE IO OKPYXHOCTH, HHEpPLHs, B3aUMOJEHCTBUE TEI;
muddys3us, OpOyHOBCKOE [BHKEHHE, CTPOCHHE JKUAKOCTEH U
TBEPABIX  TeJl, M3MEHEHHEe o00bEéMa Tel IMpU  HarpeBaHUU
(oxJlaXx/IeHnun), TEMJOBOE paBHOBECHE, HCHApeHHe, KOHJAEHcalus,
IUIaBJI€HUE, KPUCTAJUIM3alus, KUIIEHHWE, BIAXKHOCTh BO3/YXa,
MOBBILICHNE IaBJICHHS I'a3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYIE,
CBS3b MEXJy IapamMeTpaMu COCTOSHUS Ta3a B HU30IpOIEccax;
NIEKTPU3aLUs TeJ, B3AUMOJECHCTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE [JBUKEHHE, HCIONb3ysl (U3NYECKUe
BEJIMYUHBI: KOOpPJIMHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tejla, CWIa, WMIYJbC TeJla, KWUHETHYeCKash DJHEeprusd,
MOTCHIMATbHASL JHEPIHsi, MeXaHWdeckas paboTa, MeXaHHYEeCKas
MOIIHOCTb; MIPY OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTIONIb3YEMBIX BENWYHMH, WX O0O3HAUEHUS W EJIMHUIIbI, HAXOAWUTh
(GbopMyIIbl, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYHHY C JIPYTUMHU
BEITUYMHAMU

10.5

OnuceiBaTh U3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI M TEIIOBBIE
SBJICHUS, UCHOJb3ys (U3NYECKUE BEIUYMHBI: JaBJIEHHWE Tas3a,
TeMIEpaTypa, CpEIHssl KUHETHYeCKas DSHEPrus XaOTHYECKOTO
IBIKCHHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssl dHeprusi, pabora rasa,
KO3 GUIIUEHT TMOJIE3HOI0 JEeHCTBHUS TEMJIOBOIO JBUTaTelsl; NpHU
ONUCAaHHUH MIPaBWIBHO TPAaKTOBAaTh buznueckuit CMBICTI
UCIOJb3yEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIbI, HAXOIUTh
(bopMyITBI, CBSI3BIBAIOINNE JAHHYIO (PU3MUECKYIO BETUYHHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceIBaTh HN3YUYCHHBIC DSJICKTPUYCCKHE CBOMCTBA BCIIECTBA MU
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ANIEKTpUYECKUE  sABIEHUS  (MIPOLIECCHI), HCIONB3YSd  (U3HUYECKUE
BEJIUNYMHBIL: ANIEKTPUYECKUN  3apaf, AIIEKTPUYECKOE  TIOJIE,
HaIpsOKEHHOCTh MOJs, MOTEHUMAJ, pa3HOCTh MOTEHIUAJOB; IpHU
ONHCAaHUU NPABUIBLHO TPAKTOBAaTh (PU3NUYECKUI CMBICI HCIOJIBb3YEMBIX
BEeJMYMH, WX OO0O3HAUYEHHS U EIUHUIBL, YKa3blBaTh (POPMYJIBL,
CBSA3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYNHAMU

10.7

aHAIM3UPOBaTh (PU3MUECKHE TMPOLECCHl M SBJICHMS, HUCIONb3Ys
¢u3nueckre 3aKOHBI M MIPUHIUIBL: 3aKOH BCEMUPHOTO TAToTeHus, 1, 11
u I 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUH,
3aKOH COXPAaHEHMs MMITYJIbCA, IPUHIUI CYNEPNO3ULIUN CUJI, TPUHLIUII
paBHONpABUS HMHEPLUUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpelHEl KMHETHYECKOM DJHEPruM TEIIOBOIO MABMXKEHUS MOJIEKYN C
aOCONMIOTHON TeMIepaTypol, MEpBHI 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPAaHEHHUs DJJIEKTPUYECKOTO 3apsiaa, 3akoH Kynona; mpu sTOoM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe
BBIpOKCHHE M YCIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPUHIUMbBI JEHCTBUS MAaIIMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iauyaTh yCIOBUS UX 0€301acHOro
MCIOJIb30BaHUs B IOBCEIHEBHOM YKU3HU

10.9

BBINONTHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UYECKUX SIBICHUH H
MIPOIIECCOB C MCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPECHUI; TIPU
aToM (OpMYIUpOBaTh MpoOieMy (3a7ady) W THUIOTE3y Yy4eOHOTO
OKCHEpUMEHTa,  CcoOMpaTb  YCTaHOBKY W3  MPEIIOKEHHOTO
000pYIOBaHUsI, TPOBOJIUTH ONBIT M (HOPMYIUPOBATH BBIBOIbI

10.10

OCYIJ.[@CTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/ILICCKI/IX
BCJIMYHH, IIpU 3TOM BBI6I/IpaTB OIITHMAJIBHBIN CII0CO0 HU3MCPCHHUA U
HCIIOJIb30BaTh U3BCCTHHIC MCTO/bI OICHKU HOFpeHIHOCTCﬁ H3MepeHHfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (QHUINUECKUMH BEJIMYHMHAMH C
UCIIOJIb30BaHUEM TMPSAMBIX M3MEPEHUH; NpPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHPOBATh pPE3yJdbTaThl TMOJYYEHHOW 3aBHUCHMOCTH
(¢u3nUeCcKUX BEIUYUH B BUJIE TAOJIUI] U Tpa(UKOB, IeNaTh BHIBOJBI 110
pe3yabTaTaM MCCIIEI0BaHUS

10.12

CoOxmronate mpaBwiia 0€30mMacHOTO  TpyJa TMpH  MPOBEICHUU
UCCIIEIOBAaHUM B paMKax ydeOHOro »JKCIEpPUMEHTa, Yy4eOHO-
HCCIIEIOBATENbCKOM M MPOEKTHOM NEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOro 000PY10BaHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHOW (U3NYECKON MOJEIbBIO,
UCTONb3ysd (PU3MUECKUE 3aKOHBbl M TNPHUHIMIIBI, HAa OCHOBE aHajIM3a
yCIIOBUSL  3aJayd  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢u3nyeckre BEIMUUHBI U (OPMYIIbI, HEOOXOIUMBIE 1JIsl €€ peleHHs,
IIPOBOAMTH PAcUEThl U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUYEHUs
¢u3nUecKoil BeTUUMHBI

10.14

Pemarpr  kauecTBeHHBIC  3aJauu: BBICTpAaWBaTh  JIOTUYECKHU
HENPOTUBOPEUHBYIO LIEMIOUKY PACCYKICHHUI C OMOpoil Ha M3y4yeHHbIE
3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PH3UIECKIE SIBICHUS

10.15

Hcnons30BaTh npu  pelIcHUU yLIC6HLIX 3a1a4  COBpPCMCHHBLIC
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MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYPHUPOBaHUS,
UHTEPIIPETAllUM U TPEJCTABICHUS Y4YeOHONM M Hay4HO-TIONYJISIpHON
MHpOPMALINK, TOTYYEHHOW M3 pa3iIMYHBIX MCTOYHUKOB; KPUTHYECKU
aHAJM3UPOBATh MOJTyYaeMyI0 HH(pOpMaIHio

10.16

[IpuBOANTE TpUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE NPOLIECCOB OKPYKAIOIIErO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS TO (pU3WKe B TOBCEIHEBHOM
KU3HU U1 o0ecrieueHus: 6€30MacHOCTH MpH 00pallieH!H ¢ mprudopaMu
U TEXHHWYECKMMH YyCTPOHCTBAMH, [UIsI COXPAaHEHHUS 3/I0pOBbS W
COOJIIO/IEHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY’KaloIIeH cpene

10.18

PaGoTaTh B rpynmne ¢ BBIMOJIHEHUEM PA3IHYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh  pabOTy  TPYIIbI, pAUOHAIBHO  pacHpeeNsiTh
00s3aHHOCTH ¥ IUJIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX
CUTyalUsIX, aJ€KBaTHO OLIEHMBAaTh BKJIAJ KaXXJOI'O W3 YYaCTHUKOB
IPYIIbI B pelIEHUE paccMaTprUBaeMoi MpoOIeMbl

11 KJIACC

Kon
NPoOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
0o0pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

11.1

JleMOHCTpUpOBaT, Ha TpHUMEpPax pojib W MecTo (U3UKH B
(GhOpMUPOBaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON NESATEIbHOCTH
JOJIeH, IEJIOCTHOCTh U €IMHCTBO (PM3NUECKOM KAPTUHBI MUPA

11.2

Y4YuTHIBaTh r'paHULbI MPUMEHCHUA N3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOJIEJICH:
TOYCYHBIHN 3J'I€KTpI/IT~ICCKI/II71 3apsan, aacpHasd MOACIb aToOMa, HYKJIOHHAasa
MOJCJIb ATOMHOI'O sApa IMpU pCIICHUN (1)I/ISI/I‘IGCKI/IX 3aJa4

11.3

PacrniozHaBath (u3nueckue siBIeHUs (IpOIecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJAWHAMHKHA W  KBAaHTOBOW  (DMBHKH:
AIIEKTPUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
ANIEKTPOMATrHUTHAS WHAYKIHWSA, JCHCTBHE MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsij, SJICKTPOMAarHUTHBIC
Koysie0aHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUEe CBeTa,
OTpakeHWe,  mpejomiieHne, uHTepdepeHuus, audpakuus U
NOJIIpU3alusl CBeTa, AMCIEpCUsi cBeTa, (OTOdEKTpUdeckuid 3¢dexr
(boTtorddexT), cBeTOBOE maBIEHWE, BO3HWKHOBEHHE JIMHEHMYATOTO
CIeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M  HMCKYCCTBEHHas
pPalMOaKTUBHOCTh

11.4

OnuceiBaTh W3Y4YEHHbIE CBOMCTBAa  BeILECTBA  (DJIEKTPUYECKUE,
MarHMTHBIE, ONTHYECKUE, IEKTPUUECKYIO0 IPOBOJAMMOCTb Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHWTHbIE SBJIEHUS (IPOLIECCHI), HUCHOJb3YS
¢usnueckue  BEIMYMHBL:  DJIEKTPUYECKMM  3apsn, cuWia  TOKa,
IEKTPUUYECKOE  HANPSIKEHHE,  DIIEKTPUYECKOE  CONPOTHUBIICHUE,
pasHocTh moteHuumanos, JJIC, pabora TOka, MHAYKLIHS MarHUTHOTO
nosis, cuia Awmmepa, cuia JlopeHna, MHAYKTUBHOCTb KaTYILIKH,
SHEpPrusl 3JIEKTPUYECKOIO0 M MAarHUTHOIO IOJIEH, IEPUOJ M 4acToTa
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KosieOaHui B KOJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKA B IIpolecce
rapMOHHUYECKHUX AJIEKTPOMATrHUTHBIX Kosie0aHuH, ¢doxycHoe
paccTosiHHEe M ONTHYECKas CUia JIMH3bI; IPU ONUCAHUU MPABUIIBHO
TpakTOBaTb (PU3NYECKUH CMBICI HUCIOJB3YEMBIX BEJIMYMH, UX
0003HAaYeHUs W E€IUHMIBI, YyKa3blBaTh (OPMYJbI, CBSA3bIBAIOIINE
JAHHYIO0 (QU3MUECKYIO BEJTUUMHY C IJPYTMMH BEJIUYMHAMU

11.5

OnuceiBaTh U3y4YE€HHbIE KBAHTOBBIE SIBJIEHUS M MPOLECCHI, UCIIOIB3YS
¢dbu3nueckue BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, SHEPTrUs U HMIYJIbC (DOTOHA, TMEpPUON
Mojypacnaaa, OHHEpPrusi CBA3M AaTOMHBIX sJep; IpPU ONHCAHUU
MPAaBUJIBHO TPAKTOBATh (PM3UUYECKHUI CMBICT UCIOIB3YEMBIX BEJIHUHH,
uX 0003HAUYEeHMS] U EAMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE
JaHHYIO0 (U3UYECKYIO0 BEIMYUHY C APYTUMHU BEIMYMHAMHU, BHIYUCIATH
3HaueHUEe (PU3NYEeCKOI BEITMUUHbI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOLECCHl U  SBICHMSA, HCHOJb3Ys
¢usndeckne 3aKOHBI WM OpUHOUNBL  3akoH Oma,  3aKOHBI
MIOCJIEA0BATEIBHOTO ¥ MAPAJUIENBHOTO COEAUHEHHS ITPOBOAHMKOB,
3akoH J[xoyns — JleHna, 3aKOH AJIEKTPOMAarHUTHOM MHIYKLHH, 3aKOH
IIPSIMOJIMHEMHOIO PacpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXXEHMsI CBETA,
3aKOHbl  NIPEJIOMJIEHUS  CBETa, ypaBHEHHWE OWHIUTEHHa A
¢doro3dexra, 3aKOH COXpaHEHUS DHHEPIMM, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHMsS DJIEKTPUYECKOrO 3apsja, 3aKOoH
COXpaHEHMs  MAaccOBOIO  4Mcia, IocTtyiaarsl  bopa, 3akoH
PagMOAaKTUBHOIO pacnajga; MpH 3TOM  Ppa3jIindaTb  CIIOBECHYIO
(GOpMyITUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXXKEHHE U YCIOBHUS
(rpanu1bl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpe[[e.H}ITB HaIlpaBJICHUC BCKTOPAa HWHAYKIMHW MArduTHOIO I10JIA
IIPOBOAHHKA C TOKOM, CHUJIbI AMnepa W CHJIBI HopeHua

11.8

CtpouTs ¥ ONUCHIBaTH H300paKeHHE, CO3[aBAEMO€ IUIOCKUM
3€pKajJIoOM, TOHKOW JIMH30M1

11.9

BrimmoaHaTs OKCIICPUMCHTHBI IO UCCIICAOBAaHUIO (1)I/ISI/I‘~ICCKI/IX SIBJIEHUU U
MPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; TIpH
3ToM (opMyIHpoBaTh TpoOIEeMy (3a7ady) W THIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIUIOKEHHOTO
000pyI0BaHUsl, MPOBOJIUTH ONBIT H (YOPMYITUPOBATH BBIBOJIBI

11.10

OCYH_ICCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC HN3MCPCHUA (i)I/ISI/I'-IeCKI/IX
BCJIMYHH, IIpU 3TOM BLI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U
HCITOJIB30BaTh U3BECCTHHIC MCTO/IbI OIICHKU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIUYMH C MCIIOJIB30BaHHEM
IOpSIMBIX ~M3MEPEHUH; TPU OTOM KOHCTPYUpPOBaTb YCTaHOBKY,
(bUKCUpPOBATh pe3yNbTaThl TOJTYYCHHOW 3aBHUCHMOCTH (PU3HUYECKUX
BEJIMYMH B BUJEe TaOIMIl U TpadUKOB, JenaTh BBIBOABI MO pe3yJsibTaTaM
UCCIIEI0OBaHUS

11.12

CoOmromate mpaBmia 0O€30MacHOTO Tpylda TMPH  TPOBEICHHUH
UCCIIEIOBAaHUN B paMKax y4eOHOTO OJKCIEpPHUMEHTa, ydeOHO-
HCCIIEIOBATENIBCKON M TPOEKTHON AESITEIHHOCTH C HCIIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPONCTB M JIa0OpaTOPHOro 000pyI0BaHUS

11.13

Pemarp pacuérHble 3a/1a4il ¢ SBHO 3aJaHHON (DU3MYECKOW MOJEIBIO,
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UCTIONB3Ysl (PU3MYECKHE 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBHUSL  3a7aud  BBIOMpATh  (PU3UYECKYIO MOJENb, BBIICIATH
¢dbuznyeckre BeNMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pellleHus,
MPOBOJIUTH PAcUEThl M OLEHUWBATH PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
(bu3nYECKOil BEIMYMHBI

11.14

Pemate Ka4eCTBEHHBIE 3a/1a4M: BBICTPaNBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LEMOYKY PACCYXIACHUW C OMOPOM HA U3YUYCHHBIE
3aKOHBI, 3AKOHOMEPHOCTHU M (PU3NUECKHE SIBICHUS

11.15

Vcnonb3oBaTh MOpU  pelICHMH Y4YeOHBIX 3aJad  COBPEMEHHBIE
WHPOPMALIMOHHBIE TEXHOJIOTHM JUISI TIOHWCKA, CTPYKTYPHPOBaHUS,
MHTEpHpeTalliid M NpPeJCTaBIeHHUs Y4eOHOM M Hay4yHO-IOMYJISPHOM
MHPOPMALINH, TIOTYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMyr0 HH(OpMaIio

11.16

OOBSCHATh NMPUHIUIBI JACUCTBUS MalINH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS UX OE30MACHOTO HCIIOJIb30BAHUS B
ITOBCEIHEBHOMW KU3HU

11.17

[IpuBOANTE TpUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPY’KAIOLIETO
MHUPa, B Pa3BUTUE TEXHUKU U TEXHOJOTUN

11.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS TO (DU3MKE B TIOBCEIHEBHOM
KU3HH I o0ecrieyeHus: 0€30MacHOCTH MpU O00pallleHnH ¢ TprudopamMu
U TEXHHYECKMMH YCTPONCTBaMH, JUISI COXPAHEHUS 3JI0pPOBbS H
cOOJII0ICHHSI HOPM 9KOJIOTHYECKOT0 TIOBEICHHUS B OKPY KAroOIIeH cpesie

11.19

Paborats B rpymnme ¢ BBIIOJIHEHHEM DPA3IUYHBIX COLMAIbHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbl,  palMOHAJIBHO  paclpenessiTh
00S3aHHOCTH ¥  IUIAHUPOBATh JESATEIbHOCTh B  HECTAHAAPTHBIX
CUTYyallUsIX, aJE€KBAaTHO OIICHMBATh BKJIAJ KaXJIOr0 M3 YYaCTHHKOB
IPYMIIbI B pellICHHE paccMaTpuBaeMoi MpoOIeMbl
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10 KJIACC

IMPOBEPAEMBIE 9JIEMEHTBI COAEP) KAHUSA

Kon
paszaen
a

Kox nposepsiemoro

JJEMCECHTA

HpOBCPHEMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHU A

1.1

®uszuka — Hayka o npupoae. Hayunsle
METO/Ibl TO3HAHUS OKpy>karouiero mupa. Pois
DKCIIEpUMEHTa W TEOpUU B  IIpolecce
MO3HAHUSI MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (GU3NYECKUX SIBICHUH U
nponeccoB. Hayunsie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. ['paHUIBl MPUMEHUMOCTHU
buznUecKux 3aKOHOB. [Mpunnun
cooTBeTcTBUs. Poinb u Mecto ¢Qu3uku B
dbopmHupoBaHUU COBPEMEHHOM HAay4YHOU
KApTUHBI MHUpa, B MPaKTUYECKOU
JIEATEILHOCTH JII0JIEN

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe aBukeHue. OTHOCUTENBHOCTD
MeXaHU4ecKoro AprkeHus. Cuctema orcuéra.
Tpaexropus

[Tepemerienne, cKOopocTh (CpeaHsss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKH, UX INPOEKIHH HA OCH
CUCTEMBI KOOpJMHAT. Crnoxenue
IIEPEMELICHUI U CII0KEHUE CKOPOCTEN

2.13

PaBHomepHOE " PaBHOYCKOpPEHHOE
PSIMOJIMHEHHOE JBUKCHHE. I'paduxu
3aBUCUMOCTH KOOP/IMHAT, CKOPOCTH,
YCKOpEeHUs, nyTH u nepeMeneHus
MaTepUaJIbHOU TOYKH OT BPEMEHH

2.14

CBoOopHOE masienne. Y CKopeHue CBOOOTHOTO
majgcHus

2.1.5

KpuBonuneitHoe aBwxkeHue. PaBHOMepHOe
JBHUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpOCTb. [Iepuon u 4acToTA.
LleHTpOCTpEMUTEIBHOE YCKOPEHHE

Texnuueckue YCTpOMCTBA: CIIUJIOMETD,
JIBUKCHHE CHApsAIOB, LENHBIE M PEMEHHBIC
nepeaadn

2.1.7

IIpakTrueckue paboThI. N3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
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COOTHOIIEHUS MEXAY MyTSIMH, MPOUIEHHBIMU
TEJIOM  3a  TIOCJIEIOBAaTElbHbIE  pPaBHBIC
MIPOMEXKYTKH BPEMEHU MPU PaBHOYCKOPEHHOM
JIBIDKEHUU C HA4YaJbHOM CKOPOCTBIO, PaBHOM
HyJt0. V3yueHue OBUKEHHS IIapuKa B BSI3KOU
JKUJIKOCTU.  VI3ydeHuwe  JBUWKEHUS  Tela,
OpOIIEHHOTO TOPU30HTAIHHO

2.2

JUHAMUKA

2.2.1

[TpunHLMI OTHOCHUTEJIBHOCTH INanunes.
IlepBbii 3axkoH Herorona. HuepuuanbHble
CHUCTEMBI OTCYETA

222

Macca tena. Cuna. [IpuHuun cynepro3unuu
cuJl

223

Bropoii 3akoH HproTOHa U1 MaTepualbHON
TOYKM B HWHEPLUAIBHOH CHUCTEME OTCYETA
(UCO). Tpernit 3akon Heriorona s
MaTepUaIbHBIX TOUEK

224

3aKOH BCEMHpPHOI0 TAroTeHus. Cuma TaxKecTH.
ITepBast kocMuyeckas ckopocTb. Bec Tena

2.2.5

Cwuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJNI)KEHUSI W CHJIa  TPEHUS  IOKOS.
Koadpdurment tperus. Crna COMpOTHBIICHUS
Y JBUKEHHUH TeJa B )KUIKOCTH WIIH ra3e

227

HOCTYHaTeJILHOG nu BpaH_[aTeJIBHOC JOBUKCHHUC
a0COJIIOTHO TBEPJOTO TeJa

2.2.8

MOMEHT CHJIbI OTHOCHUTEJIBHO OCH BpAICHUS.
IIneyo cuibl. YcCnoBusi paBHOBECUSL TBEPIAOTO
teaa 8 UCO

229

Texunueckue YCTpOﬁCTBaZ INOAIIMITHUKH,
JABVIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTuyeckue paboThl. M3yueHue ABHKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
JIEMCTBUEM HECKOJIbKUX cwuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAOIIHMX
B JeOopMHpPYEMOIl TpyKUHE U PE3UHOBOM
obpasrie, OT BEIWYWHBI UX JAedopMaluu.
HccenepoBanue yciioBUil paBHOBECHS TBEPIOTO
TeJa, UMEIOLIEro OCh BpalleHUs

23

3AKOHbI

COXPAHEHHMA B MEXAHUKE

2.3.1

Nmnynbc maTepuaibHOM TOYKH, CHUCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.HBC CUJIbI H
M3MEHEHHUE UMITyJIbca Teja

232

3akoH coxpaHeHuss wummyinsca B HCO.
PeakTuBHOE NBUKEHHE

233

Pabora crbl
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234

MOoOIIIHOCTh CHIBI

235

Kunernueckas sHeprusi MaTepuaibHOM TOYKH.
Teopema 0 KUHETHUYECKOW SHEPTUHU

2.3.6

IlorennmansHas dSHeprus. [loreHnmanpHas
DHEPrus yIpyro ne(popMHUpPOBaHHON
npykuHbl. [loTeHnmanpHas DJHEpPrus Tena
BOJIM3U OBEPXHOCTH 3eMJIU

2.3.7

HOTCHHI/IaJ'IBHBIe Hn HCIIOTCHIMAJIBHBIC CHIJIBI.
CBs3b pa6OTbI HCIIOTCHUOHMAJIBHBIX CHJII C
N3MCHCHUECM MEXaHHYeCKOH OQHCPIUn
CHUCTCMBI TCII. 3akoH COXpPAaHCHUA
MEXaHUYEeCKOM OQHCPI'un

2.3.8

anyr HC U HCYIIPYTI'HC CTOJIKHOBCHUS

239

TexHUYecKue yCTpOWCTBA: NIBUJKEHUE DAKET,
BOJOMET, KOIIEp, IPYKUHHBIM MUCTOJIET

2.3.10

[TpakTueckue paboTbl. M3yueHue cBs3U
CKOpPOCTEM Tel IpU HEyImpyrom yzape.
HccnenoBanue cBA3M  pabOTBl CHIIBI €
M3MEHEHUEM MEXaHUYECKOW DHEPTUU Tea

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOU TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH. BpoyHoBckoe
neuxkenne. uddysusa. Xapakrep ABUKESHUS U
BSaHMOHefICTBI/Iﬂ YHaCTHIL BEIIECCTBA

3.1.2

Mopaenu CTpoeHHMs Ta30B, KUIKOCTEH U
TBEPABIX TEN U 00BICHEHUE CBOWCTB BEIIECTBA
Ha OCHOBE 3THX MOJeJIeH

3.13

Macca wMonekyn. KonnuecTBo BemiecTBa.
IlocTostHHast ABoraapo

3.14

TeroBoe paBHOBecue. Temmepatypa u €€
n3Mmepenue. [lIkama remmneparyp llenbcus

3.1.5

Monens  uaeajgbHOro  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH HJICATTLHOTO Ta3a

AbGcomoTHas TeMIeparypa Kak Mepa cpenHei
KUHETUYECKOW SHEPruu TEIUIOBOTO JBHKEHUS
yactul rasza. [llkana remnepatyp KenpBuna

VYpaBuenue Kianeitpona — Menzeneesa.
3akoH JlampToHa

3.1.8

I"a3z0BbIe 3aKOHBI. M30mpoLIECCHl B MAEATBHOM
ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM BELIECTBA:
U30TepMa, 30X0pa, n306apa

3.1.9

Texauueckue YCTPOWCTBA: TEPMOMETD,
OGapomeTp

3.1.10

ITpaktuyeckue paboThl. M3mepeHue macchl
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BO3/JlyXa B KJIacCHOW KoMHare. MccrnenoBanue
3aBUCHMOCTH MEXKy IIapaMeTPaMH COCTOSHUS
pa3peKEHHOro rasa

3.2

OCHOBbI TEPMOJIMHAMUMKU

3.2.1

TepMOIII/IHaMI/ILIeCKaH CHUCTEMA. BHYTpCHH}IH
SHEPTIUiA TepMOI[I/IHaMI/I‘IeCKOI\/JI CHUCTEMBI H
CIIOCOOBI €€ M3MEHEHHUST

322

KomuuectBo TerioTsl u pabota. BHyTpeHHss
SHEPrUst OJHOATOMHOI'O WJIEAJIBHOIO ra3a

323

Bunpl Temmonepenayu: TEMJIONMPOBOIHOCTD,
KOHBEKLHUsA, U3nydyeHue. TermioéMKocTh Tena.
VnaenpHas TEINIOEMKOCTH BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI NIPU TEIUIoNepeaaye

324

[TepBriii 3aKoH TepMoanHaMuKH. [IprMeHeHue
epBoro 3aKOHa TCPMOIUHAMHUKN K
uzomnpoieccam. ['paduueckas HHTEpIIpETAIUSL
paboThl raza

3.2.5

TeroBble mamuHbl. [IpUHIUIBL  OElCTBUA
TEIUIOBBIX MammH. [IpeobpazoBanHus >HEPruu
B TEIIOBbIX MammuHax. Koaddumuenrt
nosniesHoro  nedcteus  (manee —  KIILM)
terioBoid MmamuHbl. [ukn Kapuo u ero KII1/{

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpatumMocTs mpolieccoB B MPUPOJE.
TemnmoBrie JIBUTATEIIHN. DKOJIOTHYECKHUE
po0OJIeMbl TETIIOIHEPTETHKU

3.2.7

Texuuueckue YCTPOWCTBA: JIBUTaTe/b
BHYTPEHHETO CTOpaHH, OBITOBOM
XOJIOAWIBHUK, KOHIULMOHED

3.2.8

[TpakTuyeckue paboTsl. M3Mepenue ynenbHoM
TEMJI0EMKOCTH

33

AT'PETATHBIE COCTOAHNS BEIIECBA. ®A30BLIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcauus. Mcnapenue
u KHUIICHUE. VY nenvHas TEIioTa

3.3.1
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPaTyPhI
KHUIICHUS OT JTABJICHUS
330 AOconoTHAasT ¥ OTHOCUTEJbHAs BJIAXHOCTH
e Bo3ayxa. HacelenHslil map
Teépnoe TEJo. Kpucrannnueckue u
333 amopdHble Terma. AHHU3ZOTPONHUS  CBOWCTB
e KPHUCTAJIOB. Kunkue KPUCTAJUIBL.
CoBpeMEHHbIE MaTepUaJIbl
334 [naBneHue w Kpuctaum3anusa. YaeiabHas
e TeruioTa miasiaeHus. Cyonumanus
3.3.5 YpaBHeHHe TerIoBoro 6anaHca
3.3.6 TexHU4ecKue yCTPOMCTBA: THUIPOMETp U
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MCUXPOMCETP, KaJIOpuMeTp, TCXHOJIOI'MH
MOJIy4CHHA COBPEMCHHBIX MAaTCpHAJIOB, B TOM
YUCJIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOT'HNH

3.3.7

[IpakTnueckue paboTHI. N3mepenne
BJIA’KHOCTH BO3AyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnexTpuzauus Teil. JieKTpuyeckuit 3apsia. sa
BUJIA ICKTPUUYECKUX 3apsi/IOB

4.1.2

IIpoBoaHHUKY, JUDJIEKTPUKU u
IIOJIYITPOBOTHUKHU

4.1.3

3aKOH COXpaHEHHsI SJIEKTPUUESCKOTO 3apsiia

4.14

B3aumonerictue 3apsinoB. 3akoH Kynona

4.1.5

DIIEKTPUYECKOE noJe. Hanpspok€aHOCTh
3JIEKTPUYECKOTO oJs. [TprHIMDO
cynepno3unuu. JIuHMM ~ HanpsHKEHHOCTH
AJIEKTPUUECKOTO MOJIst

PaGora cunm 2IEKTPOCTATUYECKOTO  MOJS.
ITorenman. PazHocts noTeHIIMATIOB

4.1.7

[TpOBOTHUKN M JMAIEKTPUKH B TOCTOSTHHOM
JNEKTpUUeckoM  moiie.  Jludnekrpudeckas
POHHIIAEMOCTh

4.1.8

DIEKTPOEMKOCT. Konnencarop.
ONEeKTPOEMKOCTh IJIOCKOTO  KOHJEHCAaTopa.
OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa

4.1.9

TexHU4yeckne  yCTpOWCTBA:  JJIEKTPOCKOII,
JJIEKTPOMETp, DJIEKTPOCTATUYECKasl 3alluTa,
3a3eMJICHHE 3JIEKTPONPUOOpPOB, KOHIEHCATOP,
KCEPOKC, CTPYHWHBIN IPUHTED

4.1.10

[IpakTrnueckue paboThI. N3mepenue
NMEKTPOEMKOCTH KOHICHCATOPA

4.2

OCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyHICCTBOBAHUA IIOCTOSHHOI'O

4.2.1 3JIeKTpUYecKoro Toka. Mcrounuku toka. Cuia
TOKa. [I0CTOSIHHBIN TOK

4.2.2 Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu

493 DNEKTPUUECKOE CONPOTUBJICHHUE. Y IEIBHOE
COMPOTHBIICHUE BEIIECTBA

494 ITocnenoBarensHOE, napasenbHoe,
CMEIIIaHHOE COEAMHEHNE TPOBOIHUKOB

495 Pabota snexTpudeckoro Toka. 3akoH oy
— Jlenna

4.2.6 MOIHOCTb 3NEKTPUYECKOTO TOKA

4.2.7 anekTpoaBwKymas cuna (manee — DJIC) wu
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BHYTPCHHEE COIMPOTHBIICHHE MCTOYHHMKA TOKA.
3akon Owma s T[OMHOM  (3aMKHYTOM)
IeKTpruecKoii 1enu. KopoTkoe 3aMbIkaHue

4.2.8

DJIeKTpOHHAs MIPOBOJIUMOCTh TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  COTPOTHBIICHUS
METAJUIOB oT TEMIIepaTyphbI.
CBEpXIPOBOIUMOCTD

429

OnekTpuueckuid TOK B Bakyyme. CBolicTBa
HJIEKTPOHHBIX TYYKOB

4.2.10

[TonynpoBonuuku. Co6CTBEHHAs U MPUMECHAs
IIPOBOAMMOCTh IOJIYNPOBOAHUKOB. CBoiicTBa
p-n nepexoja. [ToxynpoBogHHKOBBIE TPUOOPHI

4.2.11

ONEKTpUYECKUA  TOK B DJIEKTPOJIUTAX.
ONEeKTpOIUTHYECKAS JMCCOLM AL,
DNEeKTpoIn3

4.2.12

DNIEKTPUYECKU I TOK B rasax.
CaMOCTOSITENLHBIE M HECaMOCTOSATEIbHBIN
paspsia. PasnuyHbie THIBI CaMOCTOSTEIHLHOIO
paspsaa. Monaus. [1nazma

4.2.13

Texauueckune YCTpOWCTBA: aMIIepMeETD,
BOJITMETP,  peoCTaT, MCTOYHHUKH  TOKa,
AJIEKTPOHATPEBATEIIbHBIC puOopHI,
AIIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIN IO/,
TEPMUCTOPBI u (oTope3nucTopsl,
IIOJIYITPOBOJTHUKOBBIN MOJI, TAJIbBAHUKA

4.2.14

IIpakTrnueckue paboTHI. N3yuenne
CMEIIaHHOTO COeIMHEHHS PE3UCTOPOB.
U3smepenne JJIC uCTOYHMKA TOKa U €ro
BHYTPEHHEro comnpoTtuBieHus. HabmoneHue
IIEKTPOJIN3A

11 KJIIACC

Kon
paszaen
a

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMue JIEMEHTBI COACPKAHUA

4

OJIEKTPOAMHAMUKA

4.3

MATI'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAYKINA

43.1

IlocTtostHHBIE Mar"HuThbl. B3amMojeiicTBHEe
OCTOSIHHBIX MAarHUTOB

4.3.2

MaruutHoe mone. Bektop MarHuTHOM
uHaykuud.  [lpuHmun — cyneprosuium.
Jluanm MaruuTHOM uWHAyKiuu. KaptunHa
JIMHUM  MAarHuTHOW  MHAYKUUHU  TOJA
MTOCTOSIHHBIX MAarHUTOB

4.3.3

MarauTHoe II0Jie IMPOBOJHHUKA C TOKOM.
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Kapruna nuHUIA TONS JAJTMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
NPOBOJIHUKA, KAaTyIIKH C TOKOM. OIbIT
Opcrena. BzaumoeiicTBue NpoOBOJHUKOB C
TOKOM

434 Cuina Amrniepa, €€ MOJTyJib U HaIllpaBJICHUE
Cuna JlopeHna, e€ MOIyb U HampaBiIcHHE.
435 JBrm>keHre  3apsOKEHHOW — YacTUIbl B
o OJTHOPOJHOM MAarHuTHoM Tone. Pabota
cuibl JlopeHna
4.3.6 SIBiEeHME ANEKTPOMArHUTHOM MHIYKIMH
4.3.7 IToTOK BEKTOpa MArHUTHON MHIYKIIMH
438 O/1C nuaykuu. 3aKoH 3JI€KTPOMarHUTHOM
e uHaykimu Papanes
BuxpeBoe anexrpuueckoe mnose. IJC
439 WHIYKIIMA B TIPOBOJHUKE, JBIDKYIIEMCS
o MOCTYMATEIbHO B OJJHOPOJHOM MarHMTHOM
moJie
4.3.10 [TpaBusio Jlenna
4311 NHayKTUBHOCTH. SIBI€HUE CAaMOMHAYKIIWH.
T SJIC caMOMHAYKIUHU
43.12 DHeprusi MarHUTHOTO MOJS KaTyIIKH C
T TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T0JIe
TexHudeckne  yCTpOWCTBA:  IOCTOSIHHBIE
43.14 MarHuThbl, AJIEKTPOMATHUTHI,
e ANEKTPOABUTATENb, YCKOPHUTEIHN
AJIEMEHTAPHBIX YaCTUI, MHAYKIMOHHAS [IEYb
IIpakTrnueckue paboTHI. N3yuenne
MAarHUTHOTO TIONII KAaTYHUIKA C TOKOM.
4.3.15 UccnenoBanne JelCTBUA  TOCTOSIHHOTO

MarHuTa Ha paMKy € TOKOM. I/ICCHG,Z[OBaHI/Ie
SABJICHUS SHCKTpOMaFHHTHOfI HHAYKIOWN

KOJIEBAHUWA 1 BOJIHBI

5.1

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEFAHUA

KoneobarenbHas cucrema. CBOOOIHBIE
koneOanus. I'apMOHHMYECKHE KoyeOaHus.

5.1.1
[lepron, wacrtora, amrumtyaa u (dasa
KoJIeOaHmi
510 IIpyxuHHBI MasTHUK. MaTtemaTudyeckun
o MasgTHHUK
VYpaBHEHHE TapMOHUYECKHX KOJICOAHMIA.
5.1.3 Kunematuueckoe u TUHAMHYECKOE
OIHCaHUE KOJICOATEILHOTO JIBHKCHUS
5.14 [IpeBpamenue SHEPIUU pu
TAPMOHHYECKHUX  KOJICOAHUSX. CBsi3b

55




aAMIUTUTY 1Bl Kosie0aHui HCXOJTHOM
BEJIMYUHBI C aMIUTUTYJaMu KoJjieOaHuM eé
CKOPOCTH U YCKOPEHUS

5.1.5

KoneGarenbupiii  koHTYp.  CBOOOIHBIC
AIIEKTPOMArHUTHBIC KoseOaHus B
uAearbHOM  KoJe0aTelIbHOM  KOHTYpe.
AHanorusi MeXIy MEXaHWYeCKMMH U
AIIEKTPOMArHUTHBIMU KoJIe0aHUSIMU.
Dopmyisa Tomcona

5.1.6

3aKkoH COXpPAaHCHUA DHCPIrUH B HACAJIBHOM
KoJIeOaTeIbHOM KOHTYPpPC

5.1.7

BbIHyX/IeHHbIE MEXaHUYECKHE KOoleOaHMUs.
Pesonanc. Pe3onancuas KpHuBasl.
Briny:x1eHHbIE 3JIEKTPOMAarHuTHbIE
KoJIeOaHusl.

5.1.8

[lepemennbiii  Tok.  CHHYycOUTANbHBIN
[IEPEMEHHBIN TOK.

5.1.9

MomHoCTb [IEPEMEHHOT O TOKA.
AMIIIUTYJHOE U JIEHUCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA Y HAIIPSKCHUS

5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenava
U TMOTpeOJIeHne 3JEKTPUUECKON SHEpruu.
DKOJIOrM4eCKHe PUCKU TPU IPOU3BOICTBE
ANEKTPUYECKOMN SHEPIHH. Kynerypa
MCIIOJIb30BaHUS AIIEKTPO3HEPTUU B
MMOBCETHEBHOM KU3HHU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad,
SIEKTPUICCKHUI 3BOHOK, JIMHUA
BIIEKTpoIepead

5.1.12

[Ipaktuueckue pabotel. MccnemoBanue
3aBUCUMOCTH TIEpUOJa MaJIbIX KOJeOaHHH
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
LeNu U3 TOCJIEN0BATeIbHO COETUHEHHBIX
KOHJIEHCATOPA, KATYIIKH U PE3UCTOpa

5.2

MEXAHWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, YCJIOBHS
591 pacnpoctpanenus. Ilepuog. CkopocTh
o pacrnpoCcTpaHeHUs: W JUIMHA  BOJIHBL.
IToniepeynble ¥ NPOJIOJIbHBIE BOJIHBI
599 #H#Par### Nnrepdepenius u audpaxiys
o MEXaHUYECKUX BOJH
593 3ByK. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.
o BricoTta ToHa. TemOp 3ByKa
524 DJIEKTPOMarHuTHHIE  BOJIHBL. Y CIIOBUS

H3JIYyUYCHUSA SJICKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B n v
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B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYYMC

525

CoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpaXCHUEC, MPCIOMIICHUC, MOJApU3alNd,
mudpakmus, wuHTepdepenius. CKOpOCTh
9JICKTPOMATIHUTHBIX BOJIH

5.2.6

[Ixana 3IEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne >IEKTPOMArHUTHBIX BOJH B
TEXHHKE U OBITY

5.2.7

HpI/IHI_II/IHBI PaaruoCBA3N U TCIICBUICHHA.
Pannonokanus. DNeKTPOMarHuTHOE
3arps3HEHUE OKPYXKAIOIICH Cpeibl

5.2.8

TexHu4eckue yCTpOWCTBA: MYy3bIKAJIbHBIC
UHCTPYMEHTBI, yJIBTpa3ByKOBas
JMarHOCTHKAa B TEXHUKE M MEJIUIHHE,
pagap,  paliMONPUEMHUK,  TEJIEBU30D,
aHTeHHa, Tenedon, CBY-neup

53

OIITHUKA

5.3.1

[IpssMonMHEHOE pacnpOCTpaHEHUE CBETa
B OJIHOpOJHOM cpene. JIyd cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKCHUS
cera. [locTpoeHne M300paKeHHil B TIIOCKOM
3epKasie

533

[penomienne cBeTa. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIIOTHBIA moKasareib
HpeHOMHCHI/Iﬂ

534

Iomxoe BHYTpPEHHEE OTpaKECHHUE.
[IpenenbHbIll Yoy IOJHOIO BHYTPEHHETO
OTpaXEHUs

535

Hucnepcuss cera. ClOXHBIH  cOCTaB
Oenoro cBera. llser

53.6

CoOuparonyiec ¥ pPacCeWBAIOIINEC JIUH3BI.
Tonkas nuH3a. DOKYyCHOE paCCTOSHHE U
ONTHYECKass  CWlIa  TOHKOW  JIMH3BI.
[TocTpoenue n300pakeHUit B COOMPAIOIINX
W paccewBaronux JwmH3aX. Dopmyna
TOHKOW JUH3bI. YBENUYCHHE, JdaBacMoe
JINH30M1

5.3.7

Hpenenm MMPUMCHUMOCTHU FGOMeTpI/I‘leCKOﬁ
OIITUKH

53.8

Wutepdepentuss  cBera.  KorepeHTHbIE
HMCTOYHHKHU. YcnoBus HaOJI0IEHUS
MaKCUMYyMOB u MUHHUMYMOB B
UHTEp(EpPEHIIMOHHON KapTHUHE OT JABYX
crH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB

539

Hudpakuuss  cBera. HudpakuronHas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
MaKCUMYyMOB pu TaJIeHUU
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MOHOXPOMAaTHYECKOTO cBeTa Ha
JUQPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsspu3zanus ceeta
TexHudeckue yCTpOMCTBA: OYKH, JyIa,
¢doroanmapar, MNPOEKLIUOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJICCKOII, BOJIOKOHHAS
OIITHKA, TU(ppaKkInOHHAS pelmeéTKa,
HOJIIPOU T
IIpakTrueckue paboThI. N3mepenue
5312 nokasarens npenomienus. Mccnenosanue

CBOWCTB  W300pakeHWiI B JIMH3aX.
HabmnroeHue nucrnepcuu cBeTa

RJIEMEHTbI CHEIIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

rpaHI/II_ILI IIPpUMCHUMOCTH KJIaCCUYeCKOM

MEXaHUKH. [Toctynatet TEOpUn
6.1 OTHOCUTEIBbHOCTH: WHBAapUAHTHOCTh
MOAYJISI CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHITUTT OTHOCUTEILHOCTH DWHINTEHHA
6 OTHOCHUTENILHOCTD OJIHOBPEMEHHOCTH.
6.2 3aMelJIeHHe BPEMEHM H  COKpalleHue
JUTAHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YACTHIIBI
CBsi3b Macchl C JHEpPTUEH W UMIYJIHCOM
6.4 CBOOOJHOM dYacTHUIBl. DHEPrus IMOKOs
CcBOOOIHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOUM OITTUKH
®otonbl. Dopmyna [lnanka cBs3u 3HEPTUU
7.1.1 dboTOHa C ero YacTtoTol. OHeprus u
UMIYJI6C OTOHA
OTtkpeiTHe U uccnenoBanue Gorodrddexra.
7.1.2 OIBITEI AT. CroxeTona. 3aKOHEBI
dororddekra
7.1 VYpaBHeHue OHHIITENHA IS
7.1.3 dboTtorddexra. «Kpacnas TpaHUIa
dbotorddekra
7.1.4 JlaBnenue cBeta. OnwiTe! [1.H. Jlebenena
7.1.5 XUMHYECKOE JEUCTBUE CBETA
TexHu4eckue ycTpoucTBa: (POTOIIEMEHT,
7.1.6 doronaTUuK, COJIHEYHas Garapes,
CBETOINO.I
7.2 CTPOEHUE ATOMA
7.2.1 Mopens atoma TomcoHa. ONBITEI

Pesepdopna mo nccrnenoBaHuio CTpOCHUS
aroma. [laneTapHas Mojiesb aToMa
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7.2.2

[TocTtynatet bopa. Nznyuenne u
norjiouieHrue (OTOHOB MpHU  MEPEXoje
aToMa C OJHOrO YpPOBHS DJHEPrud Ha
npyroi. Buasl ciektpoB. CHekTp ypoBHEH
SHEPTUU aTroMa BOAOPO/ia

7.2.3

BonHoBEIe cBo¥icTBa 4YacTHll. BOJHEBI ne
bporns. KopnyckynspHo-BOITHOBOM
nyamu3M.  Jludpakius 3JIEKTPOHOB  Ha
KpUCTaJLIax

7.2.4

CrioHTaHHOE U BBIHYX/ICHHOE HU3JIy4YCHHE.
Y CcTpoHCTBO M IPUHLHMIT pabOTHI Jlazepa

7.2.5

TexHuueckrue yCTpOMCTBA: CHEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIN
KOMIBIOTED

7.2.6

[Ipaktuyeckue  pabotel.  HabGmronenue
JIMHEMYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonsl HaOMIOACHHUS U pPErHCTpalluu
JJIEMEHTaPHBIX YACTHII

7.3.2

OTKpbITHE  PATUOAKTHUBHOCTU.  OIMBITHI
Pesepdopna mo ompeneneHuio cocraBa
panuoakTuBHOrO  m3nydeHus. (CBoiicTBa
anbda-, 6eTa-, ramma-uznydeHus. BriusHue
PaIMOAKTHBHOCTH HA JKUBBIE OPTraHU3MbI

7.3.3

OTkpblTHE  TPOTOHA U HEUTpOHA.
Hyxnonnass mozens siapa ['eiizenOepra —
WBanenko. 3apsan snapa. MaccoBoe 4uCIIo
sapa. M3oTonsl

7.3.4

Anbda-pacma. DNEeKTPOHHBINA u
MMO3UTPOHHBIN Oera-pacma. I"amma-
W3JIyYCHHE. 3aKkoH pPaarOaKTUBHOTO
pacnaja

7.3.5

OHeprus CBSI3U  HYKJIOHOB B siIpe.
Snepusie cuibl. [ledext maccol sapa

7.3.6

AnepHble peakuuu. JlemeHne W CUHTE3
a1ep

7.3.7

SAnepHbiit peaxTop. TepmosiiepHbIii
cuHre3. [IpoGiemMbl M  HEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. IKOJIOTMYECKHe
ACIEKTBI SIACPHOM JHEPreTUKU

7.3.8

OneMeHTapHble  4YacTUlpl.  OTKpBITHE
MO3UTpOHA. (DYHIIaMeHTaJIBHBIe
B3aUMOJICUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, SJEpHBIA PEAKTOP,
aToMHas 6omOa
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7.3.10

[Ipaktuyeckne paboTel. HccnemoBaHue
TPEKOB JACTHII (o TOTOBBIM
dhoTorpadusam)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bun 3Bé3mHoro neba. Co3Besnmusi, spKue
3BE3bI, IJIAHETHI, HX BUAMMOE JIBHKEHIE

8.2

Conneunas cucrema. IlmaHersl 3eMHOI
TPYIIIIEL. IlmaneThI-rura’Thl u HX
CIYTHHUKHU, KapJIMKOBBIC TJIaHEThl. Masbie
Tena COJTHEYHOM CHCTEMBI

8.3

Connue, d¢ortochepa u  armocdepa.
CoHevHast aKTHBHOCTh

8.4

WcTtouynuk sHeprun CostHia 1 3B€371

8.5

3BE3/1bl, MX OCHOBHBIC XapAKTEPUCTUKH:
Macca, CBETUMOCTh, paJNyC, TeMIlepaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA  KJIAaCC — CBETUMOCTBY.
3BE3ARI  TIVIABHOM  ITOCIIEIOBATENIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY A
3BE3]1 TNIABHOM MMOCICAOBATEIEHOCTH

8.6

##Par###BuyTpennee cTpoeHue  3BE3.
CoBpeMeHHbIE MIPEJICTABICHUS o
npoucxokaeHnn u sBomormu  ConHia u
3BE3]1. DTambl )KU3HU 3BE3]]

8.7

Mneunsii  Ilyre — mnama Tamakrtuka.
CnupanbHas CTpPYKTypa lManmakTuku,
pacupenesieHue 3BE31, rasa U IbUIM.
ITonoxxenne wu gBwxkenue CoiHIIa B
lanaktuke. Ilmockas wu  cdepuueckas
HOJCUCTEMBI I allTakTUKH

8.8

Tuner ramaktuk. PaguorajakThku U
KBa3apbl. YEpHBIE IBIPHI B iApax rajJlaKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaOOma. PaszOeranue ramakTHK.
Bospact u pamuyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Mogenb «ropsueu
BcenenHoiy. PenukroBoe u3nyyeHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOI.
Mertaranaktuka. Hepeménusie mpoOiieMbl
aCTPOHOMUU
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA

®dusnka. Mexanwnka, 10 kimace/ Msxumes I'.4., CunsikoB A.3., O01mecTBo ¢ orpaHUYCHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkiionepHoe obmiectBo «M3narensctBo «IIpocBeniennes
®duzuka. MonekysapHas ¢usuka. Tepmoaunamuka, 10 kinace/ Mskumes [7.5., CuasikoB
A.3., O61mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «IIpocBenieHue»

®dwusuka. Ontuka. KBanToBast pusuka, 11 knace/ Mskumes I'.51., CunsikoB A.3., O01mecTBo
C OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AkunonepHoe obmecto «M3marenbcTBo
«ITpocsemieHue»

®duzuka. Inexkrpoaunamuka, 10-11 knaccel/ Mskumes [7.5., CunsikoB A.3., OGIIECTBO C
OTpaHUYEHHOUN O0TBETCTBEHHOCTHIO «JIPODAY; AxtinonepHoe o61mecTBo «M3narenscTBo
«IIpoceemienne»

®usuka. Konebanus u Bonnsl, 11 kimace/ Mskuries I'.41., Cunstkos A.3., O0mecTBoO ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkironepHoe odmiecTBo «M3aaTeabcTBoO
«ITpocsemieHue»

METOIAUYECKHUE MATEPUAJIbBI JJIS1 YUUTEJSA

®dusnka. YrayoneHHbiit ypoBeHb. 10—11 kmaccel : pabouas nmporpamma K
muann YMK B. A. KacesHoBa: yue6HO-MeTouueckoe mocoodue / B. A.
Kacesnos, U. I'. BnacoBa. —M. : JIpoda

®usuka. 10 k1. YryOneHHbIH ypoBeHb : yueOnuk / B.A. KacesHOB. — 5-¢
u3., crepeorurt. — M. : Jlpoda

Omsuka. 11 k1. YrayOneHHsiit ypoBeHs : yueOnuk / B.A. KacbsHoB. — 5-¢
u3., crepeorut. — M. :[Ipoda

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. 1 http://nsportal.ru - connansHas ceTb paOOTHUKOB 0Opa30BaHMUS.
2 http://markx.narod.ru/pic/ - ¢pu3uka B mKoIe.
3 http://festival.1september.ru/articles/ - pecTuBaIL METArorMUecKUX UIeH
«OTKpBITBIN YPOKY.
4 http://www.fizika.ru/ - caiiT s yuureneit GU3MKA U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuaisl Mo Gu3nKe.
6 www . ege .edu.ru - unpopmarmonHsslii mopran EI'D.
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