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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE CpeHETo 0011ero oOpazoBaHus pazpaboTaHa Ha
OCHOBE TOJIOKEHUN U TPeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOM
nporpammsl, npeactaBieHHbIX B PI'OC COO, a Taxke ¢ yuérom (emepanpHOi pabodeit
nmporpamMmbl BocniuTanus 1 KoHnenmmu npenogaBanmsi yaeOHOTo npeaMera «Pusnkay» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yronmx OCHOBHbBIC
oOpa3oBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢u3uke omnpenenser o00s3aTeIbHOE MNPEIMETHOE COJIep KaHUe,
YCTaHABIMBAET PEKOMEHAYEMYIO TIIOCIEI0BATEILHOCTh H3YYEHHS TEM U pa3JeioB
y4eOHOTO MpeaMeTa ¢ YIETOM MEKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH
y4eOHOTO MpoIecca, BO3PACTHBIX 0coOeHHOCTEeN oOy4aronuxcs. [Iporpamma mno ¢usnke
AT MpeACTaBICHHUE O IENIX, COJEePKaHUU, OOIIeH cTpaTeruu 0Oy4eHUs, BOCITUTAHUS U
pa3BUTUS 00YyYaIOIIUXCSl CpeACTBaMU y4eOHOro mnpenmera «Puszukay Ha yriayOoJIEHHOM
YpOBHE.

Nzydenne kypca Gu3MKH YrIIyOJEHHOTO YPOBHSI TMO3BOJSET peajn30BaTh 3aadyd
Mpo(eCCUOHANILHON OpUEHTAllMK, HAMPaBJICHO Ha CO3JaHUE YCIIOBUU JUIsl MPOSBICHUS
CBOMX WHTEJUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0yYaromuMcs,
KOTOphIE  HEOOXOAMMBI  JIJII  MPOJOJDKeHHs o0pa3oBaHUS B OpraHM3aIlHIX
npodeccHoHaTFHOTO 00pa30BaHus IO PA3IMYHBIM (PU3UKO-TEXHUIECKIM U WHKECHEPHBIM
CHEIUATBHOCTSM.

B mporpamme o gusrke onpenenstorcs miaHupyeMbIe pe3yIbTaThl OCBOSHHUS Kypca
(GU3MKH Ha ypOBHE CpefHero oOIero oOpa3oBaHUS: JUYHOCTHBIE, METANpPEIMETHBIC,
npeaMeTHble (Ha yrayOnéHHoM ypoBHe). HaydyHO-MeTom0J0TMYecKOM OCHOBOM st
pa3paboTKu TpeOOBAaHUI K JIMYHOCTHBIM, METAMPESIMETHBIM U TIPEIMETHBIM pE3yIbTaTaM
oOy4Jaronuxcsi, OCBOMBIIUX IporpamMmy 1o (¢GuU3MKe Ha YPOBHE CpEaHEro oOIero
oOpa3oBaHUs Ha YTITyOJIEHHOM ypOBHE, SIBIISIETCS CUCTEMHO-ESTEIHHOCTHBIN TTOJIXO/I.

[Iporpamma 1o gu3rke BKIIOYAET:

TUTaHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca GU3NKH Ha YTITyOIEHHOM ypOBHE, B TOM
YrCIie IPEeMETHBIE PE3yIbTATHI TI0 TOJaM 00yUYCHHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma mo ¢u3nke UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOIh30BaHA
YUUTEISIMU (PU3UKHU I COCTABIICHUSI CBOMX Pa0OUYUX MPOTPAMM.

[Iporpamma 10 (hU3MKE HE CKOBBIBAET TBOPUYCCKYI0 WHHUIIMATUBY YUYHTENCH W
MPEIOCTABIISACT BO3MOKHOCTU JIJISI PEATU3AINH PA3TUYHBIX METOAMYECKUX TMOJXOJ0B K
MpernoiaBannio  (U3NKKU Ha yrayOa€HHOM ypOBHE TP YCJIOBHUM  COXPAHCHUS
00s13aTeIbHON YacTH COJIepKaHus Kypcea.

®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyNAs B KaYeCTBE
y4ueOHOTO TpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBINM BKJIAJ B CUCTEMY 3HAaHUN 00
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okpyxatomeM mupe. llIkonbHbIN Kype GU3NKHA — CHCTEeMOOOPa3yIONINiA AJI €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, IMOCKOJBKY (U3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE
MPOLIECCOB U SIBICHHUM, M3ydaeMbIX XHMHEW, Ouonorueu, ¢puznyeckoil reorpaduein u
actpoHomuei. Vcnonp3oBaHWe W aKTUBHOE NPUMEHEHHE (PU3NYECKUX 3HAHUU
OMpENEeNNIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUWA B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHHMS KOCMOCA, ITOJIYYEHHUS HOBBIX MAaTEpPHAIOB C
3aJJaHHBIMU CBOMCTBaMH. M3yueHue (pU3MKH BHOCUT OCHOBHOW BKJIaJ B ()OpMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOyuyaromierocs, B (OpPMUPOBAHHE YMEHUU
NPUMEHSTh HAYYHBIA METO]I MO3HAHUS PY BBITIOJIHEHUHU UMU YY€OHBIX HCCIICIOBAaHUMN.

B ocHOBY kypca (¢u3MKH Ha ypOBHE CPEAHEro OOILIEro 0Opa30BaHUs MOJIOXKEH Pl
U, KOTOPbIE MOXHO paCCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuall M3 BCEX pas3fesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOU, TaK U1 COBPEMEHHON (DUBUKH.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca pU3nKu oObeIuHEH
BOKPYT (U3HUECKUX Teopuid. BeaymuMm B Kypce siBisieTcst popMUpOBaHUE MPEACTABICHUI
O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanmsanus NOPeANoyaracT HUCIOIb30BaHUE
rYMaHUTapHOTO NOTeHIMaNa (pUu3nuecKoi HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (UUKH C
pa3BuUTHEM OOIIECTBAa, a TakKkKe€ C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaMHU.

Hoea npukxnaonoii nanpaenennocmu. Kypc (usuku yriayOoi€HHOTO YypOBHS
MIPEANOIAraeT 3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOIMYECKUX
MPUJIOKECHUN M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccmarpuBarOTCA Ha ypOBHE
o0IIUX MPECTaBICHUN U COBPEMEHHbBIE TEXHUUECKHE YCTPOMCTBA, U TEXHOJOTHH.

Hoea 3xkonozuzayuu peannsyercs NoCpeICTBOM BBEICHUS DIEMEHTOB CONEPKaHU,
MOCBSIIEHHBIX SKOJIOTMUECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C
pa3BUTHEM TEXHHUKH M TEXHOJOTHH, a TakkKe 0O0CYXKIEHHs MpOoOJIeM paluOHaIbLHOTO
MPUPOONOIB30BAHUS U IKOJIOTUYECKON O€30IaCHOCTH.

OcBoeHMe cojepkaHUsi MPOrpaMMbl 1O (PU3MKE TOJDKHO OBITh TOCTPOEHO Ha
NPUHIUMIIAX CHUCTEMHO-AESATENbHOCTHOrO mnoaxonaa. g ¢usuku peanuzanus 3TUX
NPUHLIUIIOB Oa3upyeTcsi Ha MCIOIb30BAaHUM CaMOCTOSATEIBHOIO SKCIEPUMEHTa Kak
MOCTOSIHHO JIEHCTBYIOMIEro ¢gakropa ydeobHoro mporecca. s yrimyOoaéHHOTO ypOBHS —
TO CHUCTEMa CaMOCTOSTENIbHOTO YYEHHYECKOrO0 HKCIEPUMEHTAa, BKIIIOYAIOIIETO
(poHTaNIbHbIE YYEHUYECKHUE OMBITHI MPHU HM3YYEHUH HOBOTO MaTepuana, jJadbopaTopHbIE
paboTel ¥ paboThl mpakTHUKyma. [Ipu 3TOM BO3MOXXHBI J1Ba CHocoba pealn3alnuu
¢du3nueckoro npakTukyma. B mepBom cirydae mpakTHKyM MPOBOAUTCS 100 B KoHIle 10 u
11 kmaccoB, MO0 mociae NEpPBOro U BTOPOrO MOJIYTOJAMA B KaXKIOM M3 3THUX KJIACCOB.
Bropoii criocod — 310 mHTEerpanus padoT NpakTUKyMa B CUCTEMY J1abOpaTOpHBIX padoT,
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KOTOpBIE MPOBOJATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu sTom mox paboramu
MPaKTUKyMa TOHUMAETCS CAMOCTOATEIBHOE HCCIEAOBaHUE, KOTOPOE MPOBOAMUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BUAa 0€3 MOMIAaroBOi HHCTPYKITHH.

B nporpamme mo ¢usuke cucremMa YYEHHYECKOTO SKCIIEPUMEHTA, JabopaTOPHBIX
paboT 1 MpaKTUKyMa MPEeJICTaBIICHA €IMHBIM IepeyHeM. BbIOOp TeMaTUKy JJ1s1 STUX BUIOB
YUEHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISIETCS yYaCTHHUKAMU 00pa30BaTEIbHOTO
npolecca UCXOs U3 0COOCHHOCTEH MOYPOYHOTO MJIAHUPOBAHUS U OCHAIllEHUsI KabuHeTa
¢usuku. [Ipu sToM obGecnieunBaeTcsi OBIaJieHHE OOYYaIOIIMMUCST YMEHUSIMU MTPOBOJIUTH
NpsIMbIE ¥ KOCBEHHBIE U3MEPEHUs, UCCIEAOBAHUS 3aBUCUMOCTEN (DU3HUECKUX BEJIMYUH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAENsAeTCsl PEIICHUIO PacuETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu
ATOM ISl pacYETHBIX 3a7a4 MIPHOPUTETOM SBIISIOTCS 33Ja4M C SIBHO 33JJaHHOW M HESBHO
3aJaHHOW (PU3MYECKOW MOJENBIO, MO3BOJIAIOIINE IMPUMEHATh H3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jieria Kypca, TaKk U UHTErpupysl IpUMEHEHUE 3HaHUN
U3 pa3HbIX pasnesnoB. s KayecTBEHHBIX 3a7ja4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBsICHEHHE/TIPEAICKa3aHue TPOTEKaHUs (PU3MYECKUX SBICHWA UM TPOIECCOB B
OKpY’Karolen >kM3HU, TpeOyrolre Bbioopa GrU3ndecKorl MOICIIU 1JI CUTyaIluy MPAaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro mpolecca Kypec (PU3MKU YIUIYyOJIEHHOIO YpOBHSI Ha YpOBHE
CpeaHero o01ero o0pa3oBaHus TOJDKEH U3Y4YaThCsl B yCIOBUSAX MPEIMETHOTO KaOMHETa.
B kabunere Qu3uku AOHKHO OBITH HEOOXOAUMOE J1abopaTopHOE 000pYIOBaHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MPOrpaMMe Mo (PU3MKE YUEHUYECKUX OIBITOB, 1a00paTOPHBIX
paboT u paboT MpaKTHUKyMa, a TAKKE IEMOHCTPAITMOHHOE 000PYI0BaHUE.

JlemoHcTpanoHHOe 00opyaoBaHne (HOPMUPYETCS B COOTBETCTBUU C MPUHITUTIIOM
MUHUMAQIBHON JIOCTATOYHOCTH U OOECHEYMBAET TIOCTAHOBKY TMEPEUMCICHHBIX B
nporpaMMe Mo (U3MKE KIIOYEBBIX JAEMOHCTPALMNA IS HCCIIEIOBAaHUS HM3ydyaeMbIX
SBJICHUN U TPOLECCOB, SMIUPHUUECKUX U (YHIaMEHTAIbHBIX 3aKOHOB, UX TEXHHYECKUX
IIPUMEHEHUM.

JlabopatopHoe  00OpyJaoBaHHE ISl  YYCHUUYECKHX  IPAKTHUYECKUX  paboT
dbopMupyeTcsi B BHJIE TEMATHUYECKUX KOMIUIEKTOB M O00OECIIEUMBAETCS B pacuére OJIHOTO
KOMIUIEKTa Ha JBYyX oOOywaroumxcsa. TemaTHueckue KOMIUIEKTHl J1abopaToOpHOro
000py10BaHUs JOJHKHBI OBITH MOCTPOCHBI HA KOMIIEKCHOM HCIOJIb30BaHUHU aHAJIOTOBBIX
U TUQPPOBBIX TPUOOPOB, a TaKKE KOMITBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BHJE
M (pOBBIX TaOOPATOPHUH.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

(dopMupoBaHHE MHTEpEcCa U CTPEMJICHHS OOYyYarolmMXCsS K HAyYHOMY H3yUEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAe NO3HaHus u (QopmMupoBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHHS K OKPYXKAIOIIUM SIBJIICHUSIM;

(dopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3Y4YEHHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUEe YMEHUN OOBACHATH SBICHUS C HCIOJIb30BAaHUEM (DU3NUECKUX
3HAHUI 1 HAYYHBIX JOKA3aTEJIbCTB;

(dopMupoBaHUE MPEACTABICHUHN O posin (GU3UKY JJI pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMpPEACTaBICHUI O BO3MOXHBIX cepax Oyayuied mnpodeccruoHaIbHOM
JESITEIbBHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K JajbHEHIIeMy OOyUYEHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTrkeHre 3THX Liejiel 00eCIeYnBaeTCs peIICHUEM CIIEYIOIIUX 33]1a4 B IIpoLiecce
M3Yy4EHHUs Kypca (U3UKU Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHUs:

IpUoOpEeTEeHNE CUCTEMBI 3HaHUI 00 001X PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHSIX, BKIIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, 3JIEKTPOJNHAMHKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI aCTPO(U3UKY;

(opMHpOBaHWE YMEHUWA NPUMEHITh TEOPETUYECKHE 3HAHUA i1 OOBSCHEHUS
bu3nYecKkux SBIEHUW B TPHUPOAEC MU Ui TPUHATHUS MPAKTUYECKUX pEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs] PA3IMYHBbIX 33/ad C SIBHO 3aJaHHON (Qu3nyeckon
MOJEIIbIO, 3a/a4, MOAPa3yMEBAIOLUIUX CAMOCTOSATEIbHOE CO3/1aHue (PU3NYECKON MOJEIH,
aJIeKBaTHOM yCIIOBUSIM 3a/1a4M, B TOM YHCJIE 3a/1a4 UH)KEHEPHOTO XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB U MIPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLLYIO CPENLY;

OBJIAJICHUE METOJJaMU CAMOCTOSITEILHOTO TUTAHUPOBAHUS U TPOBEICHUS (PU3HUUECKUX
AKCIIEPUMEHTOB, aHAJU3a U UHTEPHPETAlUd HHPOPMALIUH, ONIPEACIICHNS JOCTOBEPHOCTH
MOJIyYEHHOT'O pe3yJIbTaTa;

CO3IaHUE YCJIOBHUM I PAa3BUTUS YMEHUM IPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH;

pa3BuUTHE UHTEpeca K cdepam MpoPECCHOHAIBHOU NI€ATeIbHOCTH, CBS3aHHOMN C
(bu3uKOoM.

B cootBerctBum ¢ tpedboBanusimMu GI'OC COO yrnyOnéHHBIA YpOBEHb U3YyUEHUS
yaeOHoro npeameta «dusukay Ha ypoBHE CpeaHEro oo0Imero oOpa3oBaHus BHIOMpAECTCS
OoOy4aronIMMUCs, MUIAHUPYIOIIMMU MPOAOKEHHE O0pa3oBaHUs MO CHNEHHATBHOCTSIM
(hU3UKO-TEXHUUECKOTO MPOQUIISL.

Ha wusydenue ¢usuku (yriyOn€HHBIM ypOBEHb) Ha YPOBHE CpEOHEro OOIIero
obOpazoBanus otBoautcs 340 gacos: B 10 knacce — 170 gacoB (5 wacoB B Henenio), B 11
kiacce — 170 4acoB (5 4acoB B HE/IEIIO).



[Ipennaraemslii B mporpamme mno (Gu3HKe NepedeHb J1abopaTOPHBIX U MPAKTUIECKUX
paboT sABISETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEACHUS TaOOPATOPHBIX
paboT U OMBITOB C YYETOM HHIMBUYaTBbHBIX OCOOCHHOCTEH 00y4aromuxcsl.

COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Pa3znes 1. Hay4unblii MeTO MO3HAHNSI IPUPOBI.

Oduzuka — (QyHIaMeHTaldbHash Hayka o mpupone. HayuyHwlii mMeTon Mo3HaHUS U
METO/Ibl UCCIICIOBAHUS (PU3UUECKUX SBJICHUU.

OKCIIEpUMEHT U Teopusi B TIpollecce IMo3HaHus Tmpuponabl. HaOmogeHue u
AKCIIEPUMEHT B (PU3UKE.

Crocobbl  u3MepeHus (PU3NYECKUX BETUYMH (aHAJOTOBbIE U IUGPOBBIC
MU3MEpPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpenrHocTu U3MepeHUt PU3NUECKUX BETUYNH (a0COIIOTHAS U OTHOCUTEIbHAS).

MopaenupoBanue (QU3MUECKUX SBJICHUW U MPOLECCOB (MaTepuaabHas TOUKa,
a0OCOJIIOTHO TBEPIOE TEJIO, UicadbHas >KUJIKOCTh, WACATBHBIN Ta3, TOUCUHBIA 3apsn).
I'unoreza. @U3nUECKUN 3aK0H, TPAHULIBI €70 TPUMEHUMOCTH. PU3UUECKAS] TEOPUSL.

Ponp u Mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHON HAYYHOW KapTUHBI MUDa, B
MPAKTUYECKOMN JEITEIbHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepeHne cuiabl TOKa M HAMNPSIKEHUS B LEMH MOCTOSHHOIO TOKA MPU MOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HakOMCTBO ¢ mudpoBor jabopatopuedt mno ¢usuke. I[lpumepbr u3zMepeHus
(U3MYECKUX BEIUYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Pasznes 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe qBmkeHNE. OTHOCUTENIBHOCTh MEXaHUYECKOTO JABMKEeHUs. Cucrtema
OTCYETA.

[Ipsimast u oOpaTHas 3a1a4 MEXaHUKHU.

Paanyc-BekTop MaTepuanbHOW TOUYKH, €r0 MPOEKIUH HA OCH CUCTEMbI KOOPAUHAT.
TpaekTopus.

[Tepemenienue, CkOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUagIbHOM TOYKHM, WX TMPOCKIUM HA OCHU CHUCTeMbl KoopauHat. CloxeHue
MIEPEMEIIECHUN U CIIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSAMOJIMHEWHOE JBHKEHHE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS W NYTH MATepPUAIbHOM TOYKHM OT BPEMEHU MU HX
rpaduku.



CBoOomHOE TajmeHue. YCKOpeHHe CBOOOMHOTO TajzeHus. JIBmkeHWe Tena,
OpOIIICHHOTO TIOJT YIJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaTbHOU TOYKH OT BPEMEHHU U UX TpaduKH.

KpuBonuneiinoe nBuxkeHue. J[BKEHHE MaTEpUAIbHONM TOYKM MO OKPYKHOCTH.
VYrioBas u nuHeiHas ckopocTh. [lepuoa u yacrora obpatenus. [lenTpocTpeMurensHoe
(HOopMasibHOE), KacaTelbHOE (TAHTCHIIMAIBHOE) MU MOJHOE YCKOPEHHE MaTepualbHOM
TOYKH.

TexHuyeckre yCTpOMCTBa M TEXHOJOTHYECKHE MPOLECCHI: CIUIOMETP, ABUKCHHE
CHapsI/I0B, LICTIHBIE, IIeCTepEHYAThIC U PEMEHHBIE NTepeaun, CKOPOCTHBIE JTUQTHI.

Jemoncmpayuu.

Mogens cucTeMbl OTCU€Ta, WUIIOCTpPAllUsl KHHEMATHYECKUX XapaKTEPUCTUK
JBUKCHUSL.

CriocoObl uccie10BaHusl IBU>KECHUM.

Nnnroctpanus npeaebHOro Nepexo/ia U 3MEpEHNEe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanye ABUKEHUM C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue [nBHKEeHHsSI Tena, OpPOIIEHHOTO TMOJ YIVIOM K TOpPU30HTY U
TOPU30HTANIBHO.

HanpasneHnue ckopocTu mpu ABUAKEHUH 110 OKPYKHOCTH.

[TpeobpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTEW, TPACKTOPU, CKOPOCTEU NIBUKEHUS OAHOTO M TOTO K€ Tela B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydyeHne HEpPAaBHOMEPHOTO [BWKEHUS C LEJIbI OINPEIEICHUS] MIHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHusi mpu MNPSIMOJUHEHMHOM PaBHOYCKOPEHHOM [IBHDKEHUHU TIO
HAKJIOHHOM TUIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUHU.

N3mepenue yckopeHus CBOOOAHOTO MaJeHUs (PEKOMEHJOBAHO MCIOJIb30BAHUE
undpoBoii 1abopatopun).

N3yuenue nBrkeHUs: Tejia, OPOIIEHHOTO0 TOPU3OHTaIbHO. IIpoBepka rUmoTessl o
PAMON MPONMOPUMOHAIBHON 3aBUCUMOCTH MEXKJYy HaJbHOCTBIO NOJIETA U HAYaIbHOMU
CKOPOCTBIO Tea.

N3ydenune aBM)EHUs TeJia MO OKPYKHOCTH C TIOCTOSIHHOM IO MOJTYJIFO CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH MepUojia 0OpalieHuss KOHUYECKOro MasiTHUKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii  3akoH Hbrorona. MHepumanbHble cucremsl orcuéra. IlpuHnmn
oTHOocuTenbHOCTH ['amunes. HeuHepuumanbHble cUCTEMBl OTcuU€Ta (ONpEaEICHHUE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpyHuumn cynepno3unmu cuil.

Bropoii 3akoH HeroTOHA 1711 MaTepraaIbHON TOUYKHU.

Tpertuit 3axkoH HproTOHA U151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJEHTHOCTh T'PABUTAUMOHHOW W WHEPTHOU
MAaccCBhl.

Cuna TsKeCTU. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJIHOTO MAJEHUSI OT BBICOTHI HaJl
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoi MUpOThl. J|BUKeHHUE HEOECHBIX Tell U UX
CIyTHUKOB. 3akoHbl Kertepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKyIIErocs ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe tpeHue. Cwia TpeHUsl CKOJIBKEHUS M CHJIa TPEHUS IOKOS.
Koadpunument tpenus. Cuna conpoTUBIIEHUS IPU JBUKEHUH T€la B )KUIKOCTU WJIM rase,
€€ 3aBUCHMOCTb OT CKOPOCTHA OTHOCUTEIBHOIO JIBKCHUSI.

JHasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHn4yeckue ycTporucTBa U TEXHOJIOTUYECKUE MTPOLECCHI: MOAIINITHUKY, JBUKECHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu.

HaGnrogenue nBWXKEHUS Tel B HMHEPUUATBHBIX M HEUHEPUHUAIbHBIX CHCTEMax
OTCYETA.

[IpyuHLIMIT OTHOCUTEBLHOCTH.

Kauenue nByx HWIMHAPOB WIK IIAPOB PA3HOW MACChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIBHO HEMHEPLUAJIBLHON CUCTEMBI OTCYETA.

CpaBHEeHUE paBHOJACUCTBYIOIIEH MPUIOKEHHBIX K TEITy CHJI C IPOU3BEAECHUEM MAaCChI
TE€JIa Ha €r0 YCKOPEHUE B NHEPUHUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEI.

HN3mepenune macc o B3anMOICMCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MAICHUU.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHUJI TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenre paBHOJNEWUCTBYIOIIEH CHJI TMPU JBWKEHUUM Opycka MO HaKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBIKEHUSI OpycKa M0 HAKIOHHOM
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBI.

Hccnenopanue 3aBUCHMMOCTH CHJI  YIPYTOCTH, BO3HHUKAKOIIMX B IIPYXKUHE W
pPE3MHOBOM 00pa3siie, oT ux aedopmaruu.
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N3ydenune nBUKEHUS CUCTEMBI TEN, CBA3AHHBIX HUTBHIO, IEPEKUHYTOU Yepe3 JIETKUN
OJI0K.

N3mepenne koddduimenta TpeHUs TO BEIWYUHE YIVIOBOTO KO3 duImeHTa
3aBUCHUMOCTH Frp(N).

WccnenoBanue nABMKEHHS Opycka IO HAKJIOHHOW IJIOCKOCTH C TMEPEMEHHBIM
K03 (HUITUEHTOM TPEHUS.

N3ydenune nBMKEHNs Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEPAOE Teno. [locTynarensHoe U BpaliaTeabHOE TBUKEHUE TBEPIOTO
Tena. MOMEHT Cuibl OTHOCHTENBHO OcH BpamieHus. llnedo cwibl. CrnoxkeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TsxecTn Tena.

YciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuyeckue  ycTpoHMCTBA M TEXHOJOIMYECKHE  IPOLIECCHI:  KPOHILUTEWH,
CTPOMTENBHBIN KPaH, peIIETYAaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ciioBusi paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Hccnenosanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALECHUS.

KoHcTpyrnpoBanne KpOHIITENHOB M PaCUET CUII YIIPYTOCTH.

N3ydenune ycToMdnBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3akonvl coxpanenus ¢ MexaHuke.

Nmnynee marepuasibHOM TOYKM, CUCTEMBbI MarepuanbHbIX Touek. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

NMnyibe CHITBI M1 U3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMeHT uMItysibca MaTeprualibHOM TOUYKU. [IpeacraBienue o COXpaHEHUM MOMEHTA
HMMITYJIbCA B LIEHTPAIbHBIX MOJAX.

PaGota cunbpl Ha MajgoM MW Ha KOHEYHOM mnepemelnleHud. ['paduueckoe
npecTaBieHue paboThl CUITBI.

MoOUIHOCTE CUIIBI.

Kunernueckass »5Heprusi marepuaibHOM Toukd. Teopema 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUU MATEPUATIBHOU TOUKHU.

IloTeHnManbHple W HENOTEHIMAlIbHblE Ccwibl. lloTeHnmanbHas  3HEPruUs.
[TorenuuanbHas 3HEPTUs ynpyro a1ehopMUpOBaHHOM NPy KUHBL. [loTeHITMaNbHAS SHEPTUs
Te€Ja B OJHOPOJAHOM TIpaBUTAUMOHHOM 1moje. I[loTeHnmanbHas »JHeprus Tena B



IrPaBUTALIMOHHOM I0JI€ OJTHOPOJIHOTO Iapa (BHYTpH U BHE Iapa). Bropas kocMuueckas
CKOpPOCTb. TpeThs KOCMUYECKAsE CKOPOCT.

CBsi3p pabOTHl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHMUYECKON IHEPTUu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyum 114 n1eaIbHOM )KUIKOCTH KaK CIIEICTBUE 3aKOHA COXPAHECHUS
MEXaHUYECKON IHEPTUH.

TexHuyeckne yCTpOWCTBA M TEXHOJOTUYECKUE IMPOLECCHI: JBHKEHUE PAaKeT,
BOJOMET, KOTIEP, MPY>KUHHBIA MTUCTOJIET, TUPOCKOI, PUTYpHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

N3meHenune sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3auMHbIe nipeBpanieHrs KHHETUYECKON U MTOTECHIIMAJIbHOW SHEPTUi MIPU I€MCTBUU
HA TEJIO CHJIBI TSHKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe dHEPTUH IPU CBOOOTHOM NaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3Mmepenne numnylibca Teja no TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJICIIH SJIEKTPOMOOUIISE U MOIITHOCTHU CHUJIBI TSITH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJILCOM CHIIBI.

Hccnenoanne coXxpaHeHHsI UMITYJIbCa MIPU YIPYTOM B3aUMO/ICHCTBUMU.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHHS TOTEHIIMATBHOM YHEPTUU MPYKUHBI C PA0OTOM CUITBI TPEHUS.

Omnpenenenue padOThI CUITBI TPEHUSI IPU JIBHXKCHUU TeJla MO HAKJIOHHOM IIOCKOCTH.

Pa3znen 3. Mousekyasipas pusuka ¥ TepMOAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUl.

OcHOBHbIE TIOJIOKEHUST MOJEKYJsipHO-KuHeTndeckor teopun (MKT), ux omnbiTHOE
obocHoBanue. Juddysus. bpoyHOBckoe IBMKeHHE. XapakTep JBWKECHUS U
B3aMMOJICMCTBUS YaCTULl BellecTBa. MOIen CTPOCHUS Ta30B, KUIAKOCTEN U TBEPIBIX TEI
1 00BSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeiel. Macca u pa3Mepbl MOJICKYJT
(atromoB). KonmuectBo BemiecTBa. [locTosiHHas ABoraapo.

TemnnoBoe paBHOBecue. Temneparypa u ciocoOs! e€ m3mepenust. [llkana remmepartyp
Llenbcus.

Mojenb UaeabHOTO Ta3a B MOJEKYJIIPHO-KUHETUUECKONW TEOPHM: YACTUIBI ra3a
JBUKYTCSI Xa0TUYECKH U HE B3aUMOJICMCTBYIOT JPYT C IPYTOM.

l'azoBbie  3akoHbl.  YpaBHeHue  MenneneeBa—Kianeiipona.  AOcosroTHas
temneparypa (mkana temneparyp KensBuna). 3akon J[lanpTona. WM3ompoiiecchl B
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U7eabHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe mpeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBsi3b MEXy IABICHUEM U CPEOHEH KUHETHMYECKOW 3HEpruei MOCTYNMATEeIbHOIO
TEIUIOBOTO JIBUYKEHUSI MOJIEKYJI HMJEAIBHOIO ra3a (OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-
KWHETUYECKON TEOPUH UJICaTIBHOIO Ira3a).

CBsi3p  aOCOJIFOTHOM TeMIlepaTypbl TEPMOAMHAMUYECKON CHUCTEMBI CO CpEIHEH
KMHETUYECKOW dHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue ycTpoilcTBa U TEXHOJIOTMYECKUE MPOLIECCH: TEPMOMETp, OapoMmeTp,
[I0JIy4eHHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTUL] BEILECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anucero peaibHOro OpoOyHOBCKOTO JIBUKEHHUSL.

Huddy3ust KUIKOCTEH.

Mopens onbita lITepHa.

[IpuTsskeHne MOJIEKYII.

Mopenu KpuCTaIUINYECKUX PEMIETOK.

Habutoienue u ncciaenoBaHue U30MpoIEecCOoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanue mporecca yCTaHOBIEHUS! TEIUIOBOIO PaBHOBECHUS MPH TEILLIOOOMEHE
MEXAY TOpsiueid U XOJOAHOM BOJIOH.

N3ydeHne n30TepMUYECcKOro npoiecca (peKOMEH0BaHO UCTOIb30BaHUE LIU(PPOBO
1a00paTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[[) cucrema. 3amaHue BHEIIHUX  YCJIOBHM  JJIs
TEPMOJAVMHAMUYECKON cHUCTeMbl. BHemHune u BHyTpeHHHE mapamerpbl. I[lapamerpsl
TEPMOJMHAMHYECKOM CHUCTEMBl KaK CpPEIHHME 3HAYCHHS BEJIWYWH, ONMMUCBHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOJUHAMHUKH. CamornponsBosIbHAs penakcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenps uaeasbHOro ra3a B TEPMOAMHAMUKE — CHUCTEMa YPaBHEHHMI: ypaBHEHHUE
MenpneneeBa—KnaneipoHa W BBIp@&XKEHHE JUII BHYTPEHHEHM SHEPrUU. Y CJIOBUSA
IIPUMEHUMOCTH ITOM MOJENH: HU3Kas KOHLEHTPALHs YaCTHUL, BBICOKHE TEMIIEPATYyPBI.
Bripaykenue 11 BHyTPEHHEN YJHEPTUM OJJHOATOMHOI'O UICAJIBHOIO Iasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.
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OnemeHtapHas paboTa B TepMOAMHAMUKe. Bprunciaenne paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Termonepenayda Kkak crnoco0 U3MEHEHUsI BHYTPEHHEN SHEPTUU TEPMOIMHAMHUYECKON
cucteMbl 0e3 coBepiieHust padboThl. KOHBEKIIMSA, TEMIONPOBOIHOCTh, U3TyUEHUE.

KonnuectBo Temnotel. TennoéMKocTs Tena. Y ienbHas U MOJIIpHas TEIIOEMKOCTH
BelIECTBA. YpaBHeHHe Maliepa. YnaenbHas TemiaoTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI ITpu Teruionepeaaye. [lonstue o6 agnadbatHoM mpouecce.

[lepBbIit 3ak0H TepMoAuHAMUKU. BHyTpeHHsst sHeprusi. KoinyecTBO TEIIOTHl U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEHN SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoil 3aKOH TEpMOAVHAMHUKH Il PABHOBECHBIX MPOLECCOB: 4YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMHUYECKOW CHUCTEMbI MPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCONIIOTHAs TeMIepaTypa.

BTopoil 3aKOH TEPMOJMHAMMKHU JUIsI HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO
nepenaTh TEIJIOTYy OT 0ojee XOJOJHOro Tena K Oosee HarperoMy 0e3 KOMIIEHCalluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[IprHIMDEBL NericTBUA TeIUToBbIX MamuH. KITJI.

Maxkcumanenoe 3nauenue KIIJI. Hukn Kapho.

OKOJIOTMYECKHE aCHEKThl HCIIOJNb30BaHUs TEIUIOBBIX JBUrarenei. TemsoBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpebl.

TexHuueckue yCTpoMCTBA M TEXHOJIOIMYECKHME TMPOLECCHI:  XOJOIUIbHUK,
KOHJUMIIMOHEDP, TU3EIbHbIA U KapOIOpaTOPHBIN ABUTAaTENH, MapoBas TypOHHA, OJyYEeHUE
CBEPXHM3KHX TEMIIEpaTyp, YTHIM3ALMS «TEIJIOBBIX» OTXOJOB C HCIOJIb30BAaHUEM
TEIUIOBOTO HAacoca, yTUIN3alus OMOOPraHUYECKOTO TOTUINBA AJIsl BBIPAOOTKU «TEIJIOBOM
Y DJIEKTPOIHEPTUH.

Hemoncmpavyuu.

N3menenue Temneparypsl pu aanadaTuyecKoM pacIlIMpEeHUN.

Bo3nymnoe orauso.

CpaBHEHHE yAEIbHBIX TEIIOEMKOCTEN BELIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.

HccnenoBanue annabaTHOTO Ipolecca.

KomrnproTepHbie MOAEIMN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKMUKym.

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO Ipolecca.

N3yuyeHne B3aMMOCBS3M SHEPIHMM  MEXMOJIEKYJSPHOTO B3aUMOJACHUCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJKOCTEH.

Tema 3. Azpecammnvie cocmoanusa eeujecmea. Pazosvie nepexoowvl.
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[TapooOpazoBanue u koHAeHcauus. McrnapeHne W KurieHwe. YJeiabHas TeIioTa
napooOpa3zoBaHusl.

Hacpiiennsle 1 HeHachlleHHbIE napbl. KauecTBeHHast 3aBUCMMOCTD IJIOTHOCTH U
JaBJICHUS HACBILIEHHOTO Iapa OT TEMIIEpaTypbl, HMX HE3aBUCUMOCTb OT 00BEMa
HACBIIIEHHOTO ITapa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JIABJICHHS B )KHJIKOCTH.

BrnaxxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépmoe teno. Kpucrammmueckue u amopdubie Tenma. AHHU3OTPOIMUS CBOWMCTB
KpuctawioB. llmaBneHne w© Kpucraumsauusa. YJIelnbHas TEIUIOTAa IUIABJICHMS.
CyO6numarnus.

Hedopmanuu TBEpIoro Tena. Pactsxenue u cxxarue. Cnsur. Moayns FOunra. [penen
yOpyrux aedopmanuil.

TeroBoe pacmmpeHue >KUAKOCTEH W TBEPABIX Tel, O0bEMHOE M JIMHEWHOE
paciiipeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMI YacTHI] BEIIEeCTBa KaK MPUYMHA
TEIUIOBOTO paCUIMPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBaHue 3HEpPTUH B (Pa30BbIX MEPEX0OIAX.

YpaBHeHuUE TEII0BOTO OanaHca.

[loBepxHoctHOoe  HaTskeHUE. Kon(d(UIHMEHT MNOBEPXHOCTHOIO  HATSKEHHS.
Kamwisipaele sBneHus. [laBneHue 107 HCKPUBIEHHOM ITOBEPXHOCTBIO IKUIAKOCTH.
®opmyna Jlamnaca.

TexHHuecKre YCTpPOWCTBA U TEXHOJOTMYECKHE IMPOLECCHl: KUAKUE KPUCTAILIbI,
COBPEMEHHbBIE MATEPUAJIBI.

Jlemoncmpayuu.

TeruioBoe pacmupeHue.

CBoiicTBa HaCBIEHHBIX NIAPOB.

Kunenne. Kurnenne npyu noHMKEHHOM JTABJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMU.

CmaunBaHue.

Kanwnnsipusie sBieHus.

Mopenu HEHbIOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTAUINYECKOIO BEIIECTBA.

Buner nedopmarimii.

Habmronenune manbix nedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IIJIABJICHHUS JIbJA.

N3ydenue CBOMCTB HACBILIEHHBIX TAPOB.

N3mepenue abCOIOTHON BIaKHOCTH BO3/1yXa U OLIEHKA MacChl IapOB B IOMELLIEHUH.
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N3mepenue ko3puienTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

HccnenoBanue 3aBUCUMOCTHU AepOopMaIlii PE3MHOBOTO 00pa3iia OT MPUIOKEHHON K
HEMY CHJIBL.

Pa3znen 4. JiekTpoauHAMUKA.

Tema 1. dnexkmpuueckoe none.

OnexkTpu3anuss Tel W €€ MposBIEHUS. OJIeKTpuueckwil 3apsna. JlBa Buna
ANEKTPUYECKUX  3apsaoB.  IIpoBOAHMKH,  OUANEKTPUKH U MHOJYIPOBOJHHUKH.
DJIleMEHTapHBIN 3JIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHHUS DJIIEKTPUUYECKOTO 3apsia.

B3aunmogeiicteue 3apsanoB. Toueunslie 3apsasl. 3akoH KynoHa.

DnekTpruueckoe noje. Ero aercrerue Ha 3IEKTPUUECKHUE 3aPSIbI.

HanpsoxénnocTs anektpudeckoro noss. [IpoOuHseiit 3apsaa. JInHuu HanpsyKEHHOCTH
ANEKTPUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

IIoTeHIMAIBHOCTD ~ DJIEKTPOCTATHYECKOTO 1OoJiA. Pa3HOCTE MOTEHIUMANOB W
HanpspbkeHue. [loTeHnnanbpHas dHeprus 3apsaa B AJIEKTpOCTaTUYeCKoM mose. [lotennnan
ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSHKEHHOCTH IOJISA U PA3HOCTU NOTEHIUAIIOB JJIS
ANEKTPOCTATUYECKOTO MOJIS (KaK OHOPOJHOTO, TAK U HEOJJHOPOHOTO).

IIprHIMI CyNEPHO3ULIANA DIEKTPUIECKUX TIOJIEN.

[Tone Toueunoro 3apsiaa. [lone paBuomepHo 3apsikeHHoM ceprl. [Tone paBHOMEpHO
3apsHKEHHOTO Mo 00bEMY 11apa. [Tosie paBHOMEPHO 3apsyKeHHOU OECKOHEUHOM MIIOCKOCTH.
KapTtunse! muHMN HAaNPSKEHHOCTU ATUX MOJIEW U SKBUNOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOJHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMDIEKTPUKU B DJIEKTPOCTATUYECKOM I0Je. JludneKkTpuyeckas IMPOHULAEMOCTb
BEILIECTBA.

Konpencatop. OnEKTPOEMKOCTh KOHAEHCATOPA. IJIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coeauHeHne KOHAEHCATOPOB. llociaenoBaTenbHOE COEOUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

JIBrMKeHME 3apsIKEHHOM YaCTHUIIBI B OJJHOPOIHOM BJIEKTPUUECKOM II0JIE.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI:  JIEKTPOCKOIL,
AIIEKTPOMETP,  DJJEKTPOCTaTHUECKas  3alluTa,  3a3€MJICHHE  DJIEKTPONPUOOPOB,
KOHJIeHCATOphI, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

DNEKTPUYECKOE TO0JIE 3APSKEHHBIX [HAPUKOB.

DNeKTpUYECKOE NOJIE ABYX 3aPSKEHHBIX ITACTHH.

Mogaenb anekTpoctatudeckoro reaeparopa (Baun ae I'paada).

[IpoBOAHUKH B AIEKTPUYECKOM MOJIE.
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DnekTpocTaThyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOAHHOM U MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IIJIOCKOTO KOHJAEHCATOpa OT IUIOIIAAX IUJIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psjika KOHJIEHCaTopa Yepe3 Pe3UcCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpallieHuss SHEPrUM 3apsHKEHHOTO KOHAEHcaTopa B DHEPTHUIO
M3JIYy4YEHUS CBETOANO/IA.

N3ydenne npoTekaHus TOKa B LIEMH, COAEPKAIICH KOHEHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHUIMAIOB (HANPSIKEHUSI) TPU TOCIEI0BATEIHHOM
COEMHEHNH KOHIEHCATOPOB.

Uccnenosanue pa3psaa KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi CymieCTBOBaHUSI MOCTOSIHHOTO ASJEKTPUUECKOTO Toka. MICTOYHUMKHM TOKa.
Hamnpsixenue U u SJ1C é.

3akoH OMa JiJ1g yyacTKa ILenHu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. 3aBUCHUMOCTH COIMPOTHUBJICHUS OIHOPOHOIO
MIPOBOAHUKA OT €T0 JJIUHBI U TUIOLIAX TOTIEPEYHOT0 CEUCHUS. Y IeJIbHOE CONTPOTURIICHUE
BEILIECTBA.

ITocnenoBarenbHOE, MapauieIbHOE, CMENIAHHOE COEIMHEHNE IPOBOIHUKOB. Pacuér
pa3BEeTBIEHHBIX AekTpuueckux nemnei. [Ipasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIUTHOCTB 2JIEKTPUYECKOT0 TOKA. TerioBast MOIUTHOCTD, BbIAC/sIEeMas Ha PE3UCTOPE.

OJIC m BHYTpEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKAa. 3akoH Oma sl MOJHOM
(3aMKHYTOM) 3JIEKTpUUECKOM 1en. MOIHOCTh UCTOYHUKA TOKa. KOpOTKOE 3aMbIKaHUE.

Konnencarop B 1ienu moCTOSTHHOTO TOKA.

TexHu4yeckre ycTporMcTBa M TEXHOJOTMYECKUE MPOIECChl: aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUUK IECKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAMNPSDKEHUS Ui PE3UCTOPA, JIAMITBI
HaKaJMBaHMS U CBETOJMO/A.

3aBUCHUMOCTh COMPOTUBJICHUS LIWIMHAPUYECKUX MTPOBOJAHUKOB OT JIJIMHBI, TJIOIIAIN
MONEPEYHOr0 CEYEHUs U MaTepuaa.

Uccnenoanne 3aBUCHUMOCTH CHUJIBI TOKAa OT CONPOTUBICHUS MPU MHOCTOSIHHOM
HaIPSKEHUH.
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[Ipsmoe uzmepenne DJIC. KopoTkoe 3amMblKaHHE TabBAHUYECKOTO B3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0s1 coennHeHust ICTOYHUKOB Toka, DJIC b6arapeii.

HccenenoBanue pasHOCTH MOTEHIUAIOB MEX/LY IIOJIFOCAMU UCTOYHHUKA TOKA OT CUJIBI
TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKym.

HccenenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yaenbHoro COpoTUBIICHUS IPOBOIHHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSDKEHUS JUIs JIAMITBl HAKAJIMBAHMSL.

VYBenuueHue npezenna u3MepeHus amrnepmeTpa (BoJbTMETPaA).

N3mepenne 3/1C u BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoctd J/[C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU NPH
KOPOTKOM 3aMBbIKaHUU.

HccenenoBanue pasHOCTH MMOTEHIUAIOB MEX/LY ITOJIFOCAMU UCTOYHHUKA TOKA OT CHJIBI
TOKA B LEIN.

Hccnenoanne 3aBUCMMOCTH MOJE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DnekTpudecKkas MPOBOJAMMOCTD Pa3IMYHbIX BELIECTB. JJIEKTPOHHAS IPOBOJAUMOCTD
TBEPABIX METAUIOB. 3aBUCUMOCTH CONPOTUBJICHUS METAUIOB OT TEMIEPATypBH.
CBepXIIPOBOJIUMOCT.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHas! M IPUMECHAsl TPOBOJUMOCTD MOJIYIPOBOJIHUKOB.
CgoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUA TOK B 3JIEKTPOJUTAX. IJJIEKTPOJUTUYECKAS] JIMCCOLMALINS.
DnekTponus. 3akoHbl Dapanes A4Sl ANEKTPOIn3a.

DJNeKTpUYeCKn TOK B razax. CaMOCTOSTENbHBI U HECAMOCTOSITEIBHBIN pa3psii.
Paznuunbie TMIIBI caMOCTOSTENBHOTO pa3psaaa. Monnus. [Lazma.

TexHHUUEeCKHE YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psIHbIE JIAMIIbI,
AJNIEKTPOHHO-JIy4YeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AHMOJ, TPAH3UCTOD,
dboTonMoa, CBETONMOM, TrajbBaHHWKA, PAPUHUPOBAHME MEAM, BBIMIABKA ATIOMHHMS,
AIEKTPOHHAsI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHeHHE MPOBOJAMMOCTH METAJUIOB U MOJYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.
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Ha6nronenue anekTponmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU AUOIA.

DuU3NYeCKU NPAKTUKYM.

CriocoOpl m3MepeHust (PU3HUECKUX BEIWYMH C HCIOJIb30BAHHEM AaHAJIOTOBBIX U
U(GPOBBIX H3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AGCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH U3MEPEHUN PU3nYecKux BenyuH. OleHKa
IPaHMUIL TOTPEUTHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHHM, MCCIENOBAaHUM 3aBUCHUMOCTEH (PU3NUECKUX
BEJIMUMH, TMPOBEpKA MPEMJIOKEHHBIX TUNoTre3 (BbIOOp u3 paboT, OMUCAHHBIX B
TEMAaTHUYECKUX pa3fenax «YUYeHHYECKHH OSKCIEpUMEHT, JabopaTopHble padoTHhl,
MIPAKTUKYM»).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢uszuku yriayoiaéHHoro ypoBHs B 10 kilacce OCyIIECTBISIETCA C
y4€TOM COJIEp>KaTEIbHBIX MEXKIIPEIMETHBIX CBA3CH C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnoie noHAmMUA, CEA3AHHbLIE C U3YYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAy4YHbIN (aKT, runoresa, puanyeckas BEIUUYMHA, 3aKOH, TEOPHUs,
HaONI0eHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEPEHHE, MOrPEIIHOCTH
M3MEPEHUI, U3MEPUTENBbHBIE MPUOOPHI, IUPPOBas 1abopaTopHsl.

Mamemamuka: penieHue CUCTEMbl ypaBHeHUM. Jluneilinas QyHkius, mapaboia,
runepOosa, ux rpaduku u cBoicTBa. Tpuronomerpudeckue GyHKIUU: CUHYC, KOCUHYC,
TAQHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopel M ux
MPOEKIMU HA OCH KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonocusa: mexanumyeckoe ABMKEHUE B KUBOW mpupone, Auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHu3MOB, TEIUIOBOE 3arps3HEHHE OKpYKalollel cpenpbl,
YTUIU3alKsg OMOOPTraHUYECKOTO TOTIMBA JIJIsl BEIPAOOTKH TETIJIOBOM» U 3JIEKTPOIHEPTHH,
MOBEPXHOCTHOE HATSDKEHUE U KalTMJUTIPHBIC SIBIICHUS B IPUPOJIC, DJICKTPUUECKUE SIBICHUS
B KMBOM MPUPOJIE.

Xumua: MCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHUE ATOMOB MU MOJEKYJ, MOJIb
BELIECTBa, MOJISIpHAsi Macca, OJy4YeHUEe HAaHOMAaTEePHAJIOB, TEIUIOBbIE CBOMCTBA TBEPABIX
TeN, >KUJIKOCTEH W Tra3oB, JKUIKWE KPUCTAJUIbI, 3JIEKTPUYECKHE CBOICTBA METAIIOB,
ANEKTPOJIUTHUYECKAS JUCCOLIMALINS, TaJbBaHUKA, SJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eocpagpua: BnaxxnocTs Bo3ayxa, BETPbl, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIB30BAHUEM MEXAHU3MOB, YYET
CYyXOr0 M JKHJIKOTO TPEHHUS B TEXHHKE, CTaTHUYECKUE KOHCTPYKIMH (KpOHILUTEHH,
peméryarble KOHCTPYKIIMH), UCTIONIb30BAHHE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE
(rupockomn, BOJOMET U APYTHE), ABUTATENb BHYTPEHHETO CropaHus, maposas TypOuHA,
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OBITOBOM  XOJIOAMJIBHUK, KOHIUIIMOHEP, TEXHOJOTUM TOIYYEHHs] COBPEMEHHBIX
MaTepUaIoB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTHH, 3JIEKTPOCTaTHYECKas
3alUTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, Tra30pa3psiiHbIC JIAMIIbI, TOTYIPOBOJHUKOBBIC
npuOOPHI, raJIbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHAMMKA.

Tema 4. Maznummnoe noe.

B3auMopelicTBHE NOCTOSHHBIX MAarHWTOB W MPOBOJHUKOB C TOKOM. MarHuTHoOeE
noJie. Bektop MarauTHOM HHAYKIUH. [ [pUHIMIT CynIepro3UIMid MAarHUTHBIX NTOJIEU. JInHmM
MarHUTHOW UHIYKIIWH.

MaruutHoe mMoJie MNPOBOJHUKA C TOKOM (TIPSMOrOo MPOBOJAHUKA, KATYIIKH U
KpyroBoro BuTKa). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHia, €€ HampaBje€HUE W MOAYJIb. JIBH)KEHHE 3apsiKCHHOM 4YacTHIbI B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuibl JlopeHiia.

MarnauTtHOe nosie B Bemecte. DeppoMarHeTuky, rnapa- U J1MaMarHeTUKH.

TexHnueckne yCTporucTBa M TEXHOJIOTUYECKHE MTPOLECCHI: MPUMEHEHUE MOCTOSTHHBIX
MarHuTOB, DJICKTPOMAarHMUTOB, TECTEP-MYJIbTHMETP, JJCKTpoABUTaTeNh  SKOOH,
YCKOPHUTEM 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

KapTtuna nuHMM WHIYKIMM MArHUTHOTO MOJISi MOJIOCOBOTO M MOJKOBOOOPA3HOTO
MOCTOSIHHBIX MarHuUTOB.

KaptrHa nuHMN MAarHUTHOM WHIYKIHUM MOJIS JJIMHHOTO IIPSMOIO MPOBOJHHUKA H
3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIIKK C TOKOM.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Ha6nronenue nBmkeHus My4yka 3J€KTPOHOB B MAaTHUTHOM TIOJIE.

[IpuHIMnT NEUCTBUS SIACKTPOUZMEPUTEIHHOTO MPUOOpPAa MAarHUTORICKTPUUECKOU
CHCTEMBEI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HMccnenoBanne MarHUTHOT'O MOJISI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMArHETUKOB.

UccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIepa.
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Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBneHHE DIEKTPOMArHUTHOW MHIAYKIUHU. [IOTOK BEKTOpa MarHWUTHOW WHIYKIIMH.
OJAC wHayknuu. 3akoH dJeKTpoMarHUTHOM uHaykuun @Dapanges. Buxpepoe
anekTpudeckoe mnoie. Toku Pyko.

O/1C MHIYyKIHUH B IPOBOJHUKE, IBMXKYLIEMCS B OJHOPOIHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NupykTtuBHOCTh. KaTynika MHIYKTMBHOCTH B LENU MOCTOSIHHOTO TOKa. SIBlieHHE
camonHAyKuu. JJIC caMOMHIYKIIUH.

OHeprusi MarHUTHOT'O ITOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHnueckue ycTpoilcTBa M TEXHOJOTMYECKHE MPOLECChl: MHAYKIIMOHHAS T€Yb,
COJICHOM, 3aIlIMTa OT 3JIEKTPU3ALMH TeJl TP IBHIKEHUH B MAarHUTHOM T10JI€ 3EMUIIH.

Jlemoncmpayuu.

HabGutoieHue siBieHus 31eKTPOMarHuTHOM WHIYKITUH.

Hccnenosanne 3aBucumoctd /1C MHAYKIMA OT CKOPOCTH MU3MEHEHHSI MATHUTHOTO
MOTOKA.

IIpaBuino Jlenna.

[Tagenune MaruuTa B altoMUHUEBOW (MeIHON) TpyOe.

SIBneHne caMOMHAYKITUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS CHUJIBI
TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccenenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW WHIYKIWU.

Onpenenenre MHAYKIMU BUXPEBOTO MAarHUTHOTO TTOJISL.

HccnegoBanue siBICHUS CAMOMHIYKIIMH.

COopka Moz1enu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOOIHEIE KOIeOaHuS.

Napmonunyeckue kosnedbanusi. KunHemMaTuyeckoe ¢ JUHAMUYECKOE OIMCAHUE.
DHepreTuueckoe OIucaHue (3aKOH COXpaHeHUs MEeXaHU4ecKoW »Hepruu). BriBon
JMHAMMYECKOTO OINUCAaHUS TapMOHMYECKUX KOJI€OaHMI M3 HMX DSHEPreTHYecKoro u
KMHEMAaTH4YECKOTO ONHCAHHUS.

AmrnuTyna u gaza koiedanuil. CBsi3b aMILTUTY1bI KOJIEOAHUN UCXOJHOM BETMUMHBI
C aMIUTUTYJaMu KojeOaHuil €€ CKOPOCTH U YCKOPEHHUSI.

[lepuonq u wacrora konebanmii. Ilepumon Manbix CBOOOAHBIX —KoOJI€OAHUM
MaTeMaTH4eCKOro MasiTHuKa. [lepnon cBOOOAHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsTe o 3aryxaroumx KojeOaHusax. BeiHyxneHnuslie koneOanusa. Pe3oHanc.
Pe3onaHcHas kpuBas. BiusHue 3aTyxaHus Ha BUJ pE30HAHCHOM KpUBOil. ABTOKOJI€0aHNUS.
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TexHu4YecKkre yCTpOilCTBA U TEXHOJIOTMYECKUE MPOIECCH: METPOHOM, YaChl, KAUeJH,
MY3bIKaJIbHBIE HHCTPYMEHTHI, cericMorpad.

JHemoncmpayuu.

3anuck K0y1e0aTeIbHOTO IBMKCHHUS.

Habmronenne He3aBUCMMOCTH TEpHOJia MajblX KOJeOaHUW Trpy3a Ha HHUTH OT
aAMILUTATYBL.

HccnenoBanue 3aTyxaromux KoJie0aHWHW ¥ 3aBUCHMOCTH I€pHUOAa CBOOOJHBIX
KOJIeOaHUH OT CONPOTUBIICHUS.

UccnenoBanue koyiebaHuil rpy3a Ha MAaCCUBHOU MPYKUHE C 11EIbI0 (POPMUPOBAHUS
MIPEICTABICHUM 00 HIeabHON MOJIETU NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUH NIPU KOJICOAHUSIX TPy3a HA MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadopamopmuvie padbomul, NPAKMUKYM.

N3mepenne nepruoaa cBOOOAHBIX KOJIEOAHUN HUTSAHOTO U IPYKUHHOTO MasiTHUKOB.

N3ydenne 3aKk0HOB ABUKEHUS TeJIa B X0/ KOJeOaHU Ha yIIPYyroM MOJBECE.

N3ydenune ABUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KMHHOM MAasITHUKE.

NccnenoBanue yObIBaHUST aMITUTY/IbI 3aTyXaIOIMUX KOJICOAHMIA.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Tema 2. dnekmpomazHumHnuole Konedanus.

Konebarenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC KOJICOaHUS B UJICAIBHOM
KoJjebarenbHOM KoHType. @opmyiia Tomcona. CBs3b aMIUTUTYABI 3apsiia KOHASHCATOPA C
aMIUTUTYJION CHIIBI TOKa B KOJI€0aTeTbHOM KOHTYpE.

3aK0OH COXpaHEHUS SHEPIUU B UJI€aIbHOM K0Jie0aTeIbHOM KOHTYpE.

3aTyxawnime 3IeKTPOMarHuTHhIEe KoJjie0aHus. BeIHYKIEHHBIE SJIEKTPOMAarHUTHBIC
KoJieOaHmsl.

ITepemenHbIil TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYAHOE U JACHCTBYIOIIEE
3HAYCHUE CUJIbI TOKA U HANPSKEHUSI MPU Pa3TudHON popMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHHU.

CunyconmanbHbli TEPEMEHHBIA TOK. Pe3ncrtop, KOHAEHCATOp M  KaTyllKa
WMHJIYKTUBHOCTH B 1I€MIM CHHYCOWJIaJIbHOT'O IEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc
HANPSKECHUM.

WNneansubiii  Tpanchopmatop. IlpousBoacTBo, mepenaya W noTpeOseHHe
AJIEKTPUYECKON IHEPTIUU.

OKOJIOTUYECKUE PUCKM TpU  IPOU3BOJCTBE  3yeKTpodHepruu. KynbTypa
WCIIOJB30BaHUS SJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4ecKkne yCTPOMCTBA U TEXHOJOTMYECKUE MPOLECCH: AIEKTPUUECKUN 3BOHOK,
TE€HEepATOp MEPEMEHHOT0 TOKA, JIMHUHU 3JIEKTpoIepe1ay.
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Jemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHUMOCTh YacCTOThl CBOOOJHBIX KOJICOAHMM OT WHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUI.

['enepaTop He3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHU.

Mogenp 3JIEKTPOMarHuTHOTO FeHepaTopa.

BoiHyX/I€HHbIE CHHYCOUIaTbHBIE KOJICOaHUsI.

Pe3ucrop, kaTtynika HHAIYKTUBHOCTH U KOHAEHCATOP B LEMHU IEPEMEHHOTO TOKA.

Pe3oHanc mnpu  1moOCiIenoOBATENBHOM — COCOUHEHUM  PE3UCTOpPA,  KATYILIKU
WHIYKTUBHOCTH U KOHJICHCATOpA.

Y cTpoiicTBO U pUHLIMM IEHCTBUS TpaHChOopMaTopa.

Mojesnb JIMHUY 3JIEKTPONEpEaaYn.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Nzyuenue tpanchopmaropa.

HccrnenoBanne TMEpeMEHHOTO TOKAa 4Yepe3 IOCIEN0BATEIIbHO  COCIUHEHHBIE
KOHJIEHCATOp, KATYILIKY U PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHCa.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAzHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUS UX pacrpocTpaHeHus. [lonepeynbie U npoaoiIbHbIE
BOJIHBI. [leproJ, CKOpOCTh pacnpoCTpaHEHUs U JIIMHA BOJHBI. CBOMCTBA MEXAHUYECKHUX
BOJIH: OTpa)kKeHHE, MpeIoMIIeHHEe, UHTEpPEPEeHIIH U Tu]paKiusl.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSl M3JIyYEHUs DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiiCTBA 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEOMJIEHUE, MOJIApU3alus,
uHTEephepeHus U 1udpakius.

[[Ixana 3neKTpOMarHuTHBIX BOJIH. [[puMeHEeHHEe 37IEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHUMIIBI paIUOCBA3Y U TeleBUICHUA. Paguonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOEC MPUMEHEHUE: MY3bIKAIbHBIE
WHCTPYMEHTBI, pajaap, paavuoNnpuéMHUK, TeIeBH30p, aHTeHHa, TeinedoH, CBY-meus,
YJIBTPa3BYKOBAsI JUArHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpayuu.

OObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Kone6momieecs Teso Kak HCTOYHUK 3BYKa.
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3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHU.

Habmoienue otpaskeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AuPpakiui MEXaHHUECKUX BOJIH.

AKyCTHYECKHI pE30HAaHC.

CBolicTBa yIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGmonenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U 4acTOTOU
KOJIeOaHU.

HccenenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHUE, IPEJIOMIICHHUE,
noJsipusanus, 1udpakuus, MHTepepeHIUs.

OObHapyxeHue HHPPaKpacHOro U yJIbTPaPHOIETOBOIO U3IYUEHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHEiHOE pPacnpOCTpaHEHUE CBETAa B OAHOPOAHOM cpene. Jlyd csera.
To4deuHbIll ICTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHbI OTpaXkeHus cBeTa. [locTpoenue n3o0paxeHuil B INIOCKOM
3epkaine. Cpepuueckue 3epkaia.

[Ipenomiienne cBeTa. 3aKOHBI MpPENIOMIICHHS CBeTa. AOCOJIOTHBIA MOKa3aTeib
npenomiieHus. OTHOCUTENBHBIN MTOKAa3aTelb NpeoMIIeHHs . [I0CTOSHCTBO 4acTOTHI CBETA
Y COOTHOLIEHUE JUIMH BOJIH IPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA YEpE3 TPAHHUILY
paszeina IByX ONTHYECKUX Cpell.

Xon myueii B mpusme. [ucniepcust cBera. CnoxkHbli cocTaB Oenoro cBera. L[Ber.

[TomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbId yrojl IOJHOIO BHYTPEHHETO
OTPAKEHHS.

Cobuparonire u paccerBaromye JUH3bI. ToHKas JuH3a. POKYCHOE PAacCTOSHHE U
ONTUYECKass CHJIa TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PpACCTOSHHUS TOHKOM
cepuueckoil IMH3bI OT €€ TeOMETPUHN U OTHOCUTEIBHOTO TOKA3aTeNs MPEIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH30M.

Xoa ny4da, IPOIIEAIETO JIMH3Y IO TPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOM ONITUYECKON
ocu. IlocTtpoeHne wu300pakeHU TOYKM W OTpe3Ka MNpSAMOA B COOUpAIOIIUX U
paccenBarOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspematomias cnocoOHOCTh. ['1a3 kak onTrUyeckasi CUCTeMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON OIITUKU.

BonnoBas ontuka. Mutepdepenunst cera. KorepeHTHble HCTOYHUKU. Y CIOBUSA
HAOIIO/IEHUS! MaKCUMyMOB U MHUHUMYMOB B HHTEP()EpPEHIIMOHHON KapTHUHE OT JBYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMeps! kiaccuuecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakius ceera. [JudpaxinuonHas pemérka. YciaoBue HaOMIOACHHS TJIABHBIX
MaKCHMYMOB IIpH MaJEHUU MOHOXPOMATUYECKOT0 CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.
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ITonspusanus ceera.

TexHnuecKkre yCTpOMCTBA U TEXHOJIOTMYECKHE IMPOLIECCHI: OYKH, JIyIa, IMEPUCKOIL,
dboToanmapat, MEKPOCKOII, MPOCKIIMOHHBIN amnmapar, MpOCBETICHUE ONTHKH, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIICHUS CBETA.

Hab6nronenue nojHoro BHyTPEHHETO OTpakeHusl. MoJieinb CBETOBO/IA.

HccnenoBanne xo/1a CBETOBBIX IYYKOB YEPE3 IUIOCKOMAPAILIEIbHYIO IUIACTUHY U
IIPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Hab6nronenue natepdepeniim cpera.

Hab6utoieHue 1BETOB TOHKUX MJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuenue auppakinOHHON pEeIETKY.

Habnronenune nudpakiimiOHHOTO CIIEKTpA.

Habmtonenue nucnepcun cBera.

Ha6nronenue nonsipuzanuu cBeTa.

[IpuMeHeHre NoJIAPOUAOB ISl U3YUYECHHS] MEXaHUYECKHUX HaIPSHKECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenue nokasarens NpelOMIICHHS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOI'O pPAcCTOSIHHS OT BeEIIeCTBa (Ha NpuUMeEpe
KUJIKUX JIMH3).

N3mepennie GoKyCHOro pacCTOSIHUSI pACCEUBAIOIIUX JIMH3.

[Tonyyenue n300pa’keHus B CUCTEME U3 MIIOCKOIO 3epKajia U JTUH3bI.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHu€e TEIECKONUYECKUX CUCTEM.

Habmronenue nudpakiuu, nHTepdepeHIINH U TOJIIpU3allii CBETA.

N3yuenue nossgpusaiyu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAIEKTPHUKA.

N3yuenue unTeppepeHInm JIa3epHOro U3IyYCHHS Ha IBYX IIEIIsX.

Ha6nronenue nucnepcun.

Hab6nronenue n uiccnenoBanue AUGPaKIMOHHOTO CIIEKTPA.

N3mepenue rHbI CBETOBOW BOJIHBI.

[lonyyenue cnekTpa U3JIy4YEeHHs] CBETOAMOAA TPHU TOMOIIM JU(PPaKIIMOHHOU
PELLIETKH.

Pa3nen 6. OcHOBBI clIeIUAJIBLHON TEOPUH OTHOCHTEJIHHOCTH.

I'paauiel NPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTymarel crienmanbHOU
TEOPUU OTHOCUTEIBHOCTH.
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[IpocTpancTBeHHO-BpeMeHHO uHTepBan. [IpeoOpasoBanus JlopeHua. Yciosue
NPUYUHHOCTA. OTHOCUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMEIJIEHHE BpPEMEHU U
COKpAILlEHUE JIJIUHBI.

DHeprusi 1 UMIYJbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b MaccChl € PHEPTUEH U UMITYJIBCOM PEIITUBUCTCKON YaCTULIBI. DHEPTHUSI MTOKOA.

TexHuyeckre yCTPONCTBA W TEXHOJIOTMYECKHE TMPOLECCHl:  CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEHU 3apsKEHHBIX YACTHIL.

VYyeHnueckuit SKCIIepUMEHT, J1a00paTopHbIe pabOThI, MPAKTUKYM.

OmnpeneneHrue UMITYJIbCa W DHEPTUU PENSATUBUCTCKUX vacTull (1mo doTtorpadusim
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynaphno-60ian060ii oyaausm.

PaBHOBecHOE TemioBoe M3NydeHHe (M3TyueHre aOCONIOTHO YEPHOTO Tena). 3aKOH
cMmemienus Buna. ['unoresa [lnanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®otoaddext. Onbitel A. I'. CroneroBa. 3akoHwsl (ororddexra. YpaBHEHHE
OitamreitHa 11 potodrdpdexra. «KpacHas rpanuiiay porosrddekra.

JlaBnenue cBeta (B 4aCTHOCTH, JaBJICHHE CBETa Ha aOCOJIFOTHO MOTJIOMIAOINIYIO U
a0COIOTHO oTpaxarolryro noBepxHocts). OnbiTel [1. H. Jlebenena.

BonnoBeie cBoiictBa uwactuu. Bonnsl ae bpoins. [lnuHa BonHbBI ae bpouns u
pa3Mepbl 00JacTH JIOKaIW3aluu ABWXKYIIEHCS dYacTUlbl. KopmycKynsipHO-BOJHOBOM
nyanusMm. {udpakius 1eKTpoHOB Ha KpUCTAILIaX.

Cnemnduka wusmepenuit B MuKpomupe. COOTHOIIEHUS HEONpeaeaEHHOCTEN
I'eiizenbepra.

TexHuyecknue yCTPOMCTBA M TEXHOJOTHYECKHE TIPOLECCHI:  CIIEKTPOMETP,
(dhoToanemeHT, (OTOAATUHK, TYHHEIBHBI MUKPOCKOTI, COJTHEUHast 0aTtapesi, CBETOAUO/I.

Jemoncmpayuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeELIHETo poToaddekra.

UccnenoBanue 3aBUCUMOCTH CONTPOTUBJICHUS MTOTYTIPOBOTHUKOB OT OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccnenoBanue gporopesucropa.

N3mepenue nocrosiuHoM [lnanka Ha ocHOBe uccienoBanus Gororddexra.

UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA YEPE3 CBETOAMO] OT HAITPSAKEHUS.

Tema 2. Duzuka amoma.

OnbeITel MO  HCCIEAOBaHUIO CTpoeHus artoma. llnaHerapHas wojenb aroma

Pesepdopna.
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[loctynatel bopa. M3nydyenne u mornomieHue (HOTOHOB MPHU MEPEXOJe aroma C
OJIHOTO YPOBHsI DJHEPTUH HA IPYTOU.

Bunbl cnextpoB. CrieKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4eHHe cBeta. Jlazep.

TexHuyeckre yCTpOWCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPaIbHbIN aHaIu3
(cmekTpockon), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

JHemoncmpayuu.

Monens onbita Pesepdopra.

HaGnronenue muHeHyaThIX CIIEKTPOB.

Y CTpOoNCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIUX YACTHLL.

Ornpenenenne JIMHBI BOJHBI JA36PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Hab6nronenue nmuHeiyaToro cnekrpa.

HccnenoBanue CrekTpa pa3peXEeHHOIO0 AaTOMapHOro BOJAOPOJAAa U WU3MEPEHHUE
nocrosinnon Punbepra.

Tema 3. Qusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxknonnas monens simpa ['eiizenOepra—lBanenko. 3apsan siagpa. MaccoBoe 4uciio
anapa. M3ortormsl.

PannoaktuBHOCTh. Anb(da-pacnaz. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacma.
['amma-usnyuenue.

3aKOH paguMoOaKTUBHOIO pacnazna. PamnoaktuBHble n30TONBI B Npuponae. CBoicTBa
VOHU3UPYIOLIETO H3JIy4YeHHs. BiusHME paavMOaKTUBHOCTH Ha >KUBBIE OPraHU3MBI.
EctecTBennsbiit ¢hoH uznyyenus. Jlozumerpus.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepubie peakuuu. [lenenwe u cuHTe3 sAnep. Aaepubie peaktophl. [IpoOnemsl
YIPaBISIEMOTO TEPMOSIACPHOTO CUHTE3a. DKOJOTHYECKUE ACIEKThl PAa3BUTHS SACPHOU
DHEPIrEeTUKH.

Mertoapl perucTpaniy U UCCIIEN0BaHUS YJIEMEHTAPHBIX YACTULL.

OyHIaMEHTAJIBHBIE  B3aUMOJCUCTBUA.  DapuOHBI, ME30HbBI U  JICNITOHBI.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOAEb aJpOHOB.

®wusuka 3a npeaenamu CtanaapTHON Mojenu. TémHast Mmatepusi U TEMHas SHEPTHUSL.

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JO3UMETp, Kamepa
BuiibcoHa, sinepHbI peakTop, TEpMOSIEPHBIA pEeakTop, aroMHas OomOa, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paaroakTUBHOTO (POHA C UCHOJIB30BAaHUEM JI03UMETPA.

N3yuenue normnoiieHus 0eTa-4acTUll aTFOMUHUEM.
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Pa3nen 8. DiieMeHTHI ACTPOHOMMH M ACTPO(PHU3HKH.

Otanbl pa3BUTHUS acTpoHOMHH. [IpukiagHoe W MHUPOBO33PEHUYECKOE 3HAUYCHUE
actpoHomuu. [I[puMEeHUMOCTh 3aKOHOB (PM3UKH JIsI OOBSICHEHUS MPUPOIBI KOCMUYECKHIX
00BEKTOB.

MeTtoabl aCTPOHOMHYECKUX HcciieIoBaHU. COBPEMEHHBIE ONTUYECKHUE TEIECKOIIBI,
PaIMOTENECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHUS.

Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUE 3BE3/IbI, MNIAHETHI, UX BUAUMOE JIBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJIHIIA U 3BE3.

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamma «CHEKTpalbHBIM Kllacc —
CBETUMOCTBY». 3BE31bl TIJIABHOW IOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [IJI 3BE3J TJIaBHOM MOCJENOBATEIBHOCTH. BHYTpeHHEE CTpOEHHE 3BE3L.
CoBpeMeHHbIE TPEICTABICHUS O MPOUCXO0XKICHUN U 3BOJoIMU CoiaHIA U 3BE3/. DTallbl
YKU3HU 3BE3I.

Mueunsiii [TyTe — Hama ['anaktuka. [lonoxenne u aerxkeHue ConHna B ['amakTuke.
Turnbl ranakTuk. PaguoranakTuky U kBa3apbl. YEpHBIE ABIPHI B siApaxX TAIAKTHK.

Bcenennas. Paciipenne Beenennoii. 3akon Xao0ma. Pazoeranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HaGnronenust 3BE€3aHOrO HebOa HEBOOPYKEHHBIM TJIa30M C  HCIOJIh30BaHHUEM
KOMITBIOTEPHBIX TPWIOKCHUN MJI1 OMpPEeNICHUsI TMOJIOXKEHUsI HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C03Be3/Ius CEeBEpHOro MOJyIIapHs U IPKUE 3BE3bI.

Habmronenus B Teneckon JIyHbl, TUIaHET, TYMAHHOCTEN U 3BE3IHBIX CKOTLICHUM.

Du3n4ecKuil MPaKTUKYM.

Croco6b1 m3MepeHus: (U3HUECKUX BEIUYMH C HMCIOJIb30BAaHHUEM AaHAJIOTOBBIX U
MU(POBBIX U3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC K OTHOCUTENIBHBIE TOTPEITHOCTH U3MepeHU r3ndeckux BeauduH. O1eHka
IPaHUL] [IOTPELIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUM, UCCIACIOBAHUM 3aBUCUMOCTEH (HU3NYECKUX
BEIIMYMH, TPOBEPKAa TNPEHJIOKEHHBIX THUIOTe3 (BBIOOp H3 paldOT, OMUCAHHBIX B
TEeMaTUYECKHX pa3fenax «YUYeHUYECKHH OSKCIEPUMEHT, JabopaTopHble paboTHI,
MPAKTUKYM» ).

O0o0maroniee moBTOpeHue.

OO6o0mmeHne W cucTeMaTu3alusl COACpXKaHUsA pas3lelioB Kypca «MexaHukay,
«Monexymnsipaasi ¢u3MKa W TEPMOJIMHAMHUKAY, «IIEKTpoanHamuKay, «Komebanus u
BOJTHBDY, «OCHOBBI CIEIMAIIBHON TEOPUU OTHOCUTENBHOCTH», «KBaHTOBas ¢usukay,
«eMEeHThI aCTPOHOMUU U ACTPOPUIUKI.
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Ponp ¢usnku m acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOU, COITUATBHON U
THYECKON cepax NesATeIbHOCTH YeNIOBEKa, POJib U MECTO (DM3HKH U aCTPOHOMHH B
COBPEMEHHOW HAYYHOU KapTUHE MHpPA, 3HAYEHUE OIMCATEIBHOW, CUCTEMATU3UPYIOLIEH,
O0OBSICHUTEIILHON M MPOTHOCTHYECKONU (DYHKIUN (PU3UUECKOU TEOPHUH, POJIh (PU3HIECKOM
Teopur B (OPMUPOBAHUM TMpPEACTaBICHUN O (GU3NUECKOW KapTUHE MHUpa, MECTO
¢buznueckoil KapTHUHbI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yriayojaéHHOro ypoBHsS B 11 Kilacce oCylecTBIsieTCs ¢
y4€TOM COJEpKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€H ¢ KypcaMHM MaTeMaTHKU, OUOJIOTHH,
XUMUHU, TeoTpaduu U TEXHOJIOTHH.

MesicnpeOmemnoie NOHAMUA, CEA3ZAHHbBIE C USYUEHUEM MEMOO008 HAYYHO20
nO3HAHUA: SIBIICHUE, HAYYHBIA (PakT, runoTe3a, puanyeckas BeIUYNHA, 3aKOH, TEOpHs,
HAOJIIOJICHUE, OKCIIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE, MOTPEIIHOCTH
U3MEPEHU, U3MEPUTEbHBIE MPUOOPHI, HUPPOBas 1abOpaTOpHsL.

Mamemamuka: peuieHrne cUcTeMbl ypaBHeHUH. Tpuronomerpudeckue (pyHKIMU:
CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPHUI'OHOMETPHUYECKOE TOXKIAECTBO.
BexTtopel M MX NpPOEKUMH HAa OCH KOOPIMHAT, CIIOKEHUE BEKTOpOB. IIpomsBonaHble
aneMeHTapHbIX (QyHkuil. [Ipu3Haku momobust TPEyroJbHUKOB, OMpPEAeSICHNEe TUIOIaaN
IJI0CKUX QUryp u oobEéma Ted.

buonozcua: >nextpuueckue SBICHUS B dKUBOM MPUPOJIE, KOJIeOATEIbHbIE ABUKEHUS B
KUBOW TNPUPOJE, DOKOJOIMYECKHE PHUCKU IIPpU  IPOU3BOACTBE  JIIEKTPOIHEPIUU,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEW Cpelbl, YIbTPA3BYKOBasl JUArHOCTHUKA B
MEIULMHE, ONITUYECKUE SABJICHUS B )KUBOU IIPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX TeEI,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTMYECKON pEIETKH, CIEKTPAIbHBIN aHAIN3.

T'eozpagpua: marHUTHBIC TIONIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX Py, (HOTOCHEMKA
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn:  TPUMEHEHUE  TOCTOSIHHBIX ~ MAarHUTOB,  DJIEKTPOMArHUTOB,
ANEKTpoJBUTATEND SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKA, MHIYKUHUOHHAS Me4Yb, JUHUU
ANEKTpoNepeaay, 3JIEKTPOABUIaTENb, pPAaAap, PaIUONPUEMHHK, TEJIEBH30p, AHTEHHA,
tenedon, CBU-nieun, ynbTpa3ByKoBas TUarHOCTHKA B TEXHUKE, MPOCKIIMOHHBIN armapar,
BOJIOKOHHAsI ONITHKA, COJTHEUHAs OaTtapesi, CITyTHUKOBBIC MPUEMHHUKHY, STIEpHAs SHEPTeTUKA
1 DKOJIOTUYECKHUE ACTIEKTHI €€ Pa3BUTHSL.
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I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3MKE HA
YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHUS yueOHOro mnpeamera «DuU3MKa» TOJKHBI
OoTpaxxaTb  T'OTOBHOCTh M  CIIOCOOHOCTh  OOy4YarOHIMXCS ~ PYKOBOACTBOBATHCS
chOpMUPOBAHHONM  BHYTPEHHEH TMO3MIMEH  JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOCKIIEHUN, COOTBETCTBYIOMINUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCcTBa, pAacIIMpeHUE >KU3HEHHOTO ONBITa W OIBITa
JESTEIPHOCTH B TIPOIIECCe pealu3alldid OCHOBHBIX HAMpaBICHUH BOCIUTATEIHLHOM
JESITeTLHOCTH, B TOM YHCIIC B YACTH:

rpaKJaaHCKOT0 BOCIIUTAHMS:

e chOpMHUPOBAHHOCTHh TPAKIAHCKOW TO3UIMK OOYYAFOIIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOTO YJICHa POCCUKCKOTO OOIIECTBA;

e TMPUHATHE  TPATUIMOHHBIX  OOIIEUETIOBEYECKUX  T'YMAaHUCTHYECKHX |
JIEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEILHOCTh B HWHTEpPECax TPakIaHCKOTO
o0IecTBa, yuacTBOBaTh B CAaMOYIIPaBJICHUHU B 00pa30BaTeIbHON OpraHU3allnu;

e yYMEHHE B3aUMOJICHCTBOBATH C COIIMAIIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSIMHA 1 Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN JACSITEIHHOCTH.

NATPHOTHYECKOTO BOCTIMTAHMSI:

e cOPMUPOBAHHOCTH POCCUICKOMN TPaXAAHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e copMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO ITOBEICHHUS,

e CIIOCOOHOCTH OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

e OCO3HAHHE JMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUNBOTO OYAyIIETO.

ICTETHYECKOTO BOCITUTAHUA:

e DOCTETUYECKOE OTHOIICHHE K MHPY, BKJIOYash SCTETUKY HAYYHOTO TBOPYECTBA,

MpUCyIIEero pu3nyecKoit HayKe.
TPY/0BOT0 BOCIIUTAHMSI:

e HHTEpEC K Pa3InyHbIM cepam mpoecCHOHATBHOMN J1eITebHOCTH, B TOM YHUCJIE
CBSA3aHHBIM C (U3HKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymiel mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CamMOOOpa3oBaHUIO B 00JIacTH
(U3KMKK Ha TIPOTSKCHUH BCCH KU3HU.

IKOJOTNIECCKOI0 BOCIIMTAHUA .

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpbl, OCO3HAHHUE TJI0OATBLHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHKUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEYECTBA;

paCIIMPEHUE OMbITA JEATEIBHOCTH KOJOTUYECKON HAMPABICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c()OPMHUPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME [IEHHOCTU HAYYHOH JEATEIBHOCTH, TOTOBHOCTD B IIPOLIECCE U3YUYEHUS
(U3MKK OCYLIECTBIATh MNPOEKTHYIO M HCCIEI0BATENbCKYIO JI€ATEIbHOCTh
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHSA
Ba3oBble Jiornyeckue 1eficTBUA:

CaMOCTOSTENbHO (POPMYIUPOBATH U aKTYaTU3UPOBATH MPOOIIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OTpeNeNniaTh IENH JeATCILHOCTH, 3aJaBaTh TMapaMeTpbl W KPUTCPUH UX
JOCTHKCHUS,

BBISIBIISITh 3aKOHOMEPHOCTU M MIPOTUBOPEUHS B paccMaTpUBAEMbBIX (PU3NYECKUX
SIBJICHUSIX;

pa3pabarpiBaTh IUIAH peEHIEHUsS MPoOJIeMbl € Y4€TOM aHajM3a HMMEIOIINXCS
MaTepPHATBHBIX K HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIHLHOCTh, OIICHUBATH COOTBETCTBHUE PE3YyJbTATOB
1[EJISIM, OIICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBATH M BBHITIOJHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYATHHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

Ba3oBble ucciienoBareLCKue 1eCTBUSA:
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BJa/leTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBBIMH TMOHATHSIMH M METOJaMHU
duznyecKoil HayKu;

BJIaJ€Th HAaBBIKAMH y4eOHO-HMCCIIEIOBATENbCKON M MPOEKTHOM NIEATENIHOCTH B
001acTi (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY



METOJIOB pEIICHUs 3a7ad (PU3NYECKOTO COJEpKaHUs, MPUMEHEHHUIO Pa3INYHbIX
METO/I0B ITO3HAHMUS;

BJIAJETh BHUJAMHU JICITEIIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEpIIpPETalliY, NpeoOpa3oBaHUI0 M IMPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyalUsIX, B TOM YUCIIE IIPU CO3JaHUM YU€OHBIX POEKTOB B 001acTU (PU3UKH;
BBUSIBJIATh [IPUYMHHO-CIICJCTBEHHBIE CBA3M U  aAKTyaJlU3UpOBaTh 3ajauvy,
BBIJIBUTaTh THIOTE3y €€ PEIICHHs, HAXOAUTh apryMEHTHI Ul JAOKa3aTeIbCTBa
CBOMX YTBEPXKICHUH, 3a7aBaTh IApAMETPbl U KPUTEPUU PEILICHUS;
aHAJIM3UPOBATh MOTYUYEHHBIE B XO/€ PEIICHUS 3aJaul Pe3yJIbTaThl, KpUTUUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBUTh U (opmyaupoBaTh COOCTBEHHbIE 3aJadyd B 00pa3oBaTENIbHON
JEeSATENbHOCTH, B TOM YHCIIE IPU U3yYE€HUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTh 3HAHMA 10 (U3MKE B MPAKTHYECKYI0 001acThb
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OpPUrMHAIbHBIE MOAXObl U PELICHHUS;
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE aTbTEepPHATUBHBIEC PELLICHUS.

PabGora ¢ nnpopmanueii:

BJQJ€Th HABBIKAMM TMOJy4YeHHUs] WHGOpMauu (U3UUECKOTO COACpPNKAHUSA U3
HMCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH MOUCK, aHAJU3,
CUCTEMAaTHU3alMI0 M MHTEPHpETaluio MH(pOpMalMKU pa3IudHbIX BUIOB U (HOpM
IpEICTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

MCIIOJIb30BaTh CPEICTBA MHPOPMALMOHHBIX U KOMMYHUKAMOHHBIX TEXHOJOTUN
B PEIICHWU KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPTaHU3AlMOHHBIX 3a7ad C
coOmoicHUeM TPeOOBAaHWM SPrOHOMHMKH, TEXHHUKH O€30IacHOCTH, THTHCHBI,
pecypcocOepexeHusi, MPaBoOBbIX U ITHUUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCcHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJEPKAHMS B Pa3IUYHBIX PopMaTax ¢ yuéTom
Ha3HaYeHUs UH(GOPMALIMH U 1IeJIEBOM ayIMTOPUH, BEIOUPAsi ONTUMAIIbHYIO (POpMY
MPEJICTaBICHUS U BU3YyaIU3al1H.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:
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OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3MKHU U BO BHEYPOUHOH JACATEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYAllMd U CMATYaTh KOH(QIUKTHI;
pPa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHOU
paboTHI;



BbIOMpATh TEMATUKYy U METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOLIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIICKTHBA;

OPUHUMATh  [€TM  COBMECTHOW  JIEATEIbHOCTH,  OpPraHU30BBIBATH |
KOOPJIMHUPOBATh JCUCTBUS MO €€ MOCTM)KEHHUIO: COCTABIJIATH IIaH ACHCTBUM,
pacrpeneisiTb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYKIAaTh PE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KAKJIOTO YYaCTHMKA KOMAaH/bI B OOIIMIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OICHWBAaTh WUAECH C TO3ULIUU HOBH3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITH MO3UTUBHOE CTPATETHUECKOE MOBEACHHUE B PA3TUYHBIX CUTYAIUX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHbIE YHUBepCaJbHbIe y4eOHbIE JelcCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBJIATh I10O3HABATENbHYIO JAESTENBHOCTh B 00JIaCTH
(U3NKK M aCTPOHOMMH, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PEIIEHUS PACUETHBIX U KaUECTBEHHBIX 3aJad,
IUTaH BBIMIOJIHEHUSI MPAKTUYECKOW paboThl C y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTh OCO3HAHHBIM  BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAULUMU B 00JaCcTH (DU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTpOﬂb, MOIUOHAJIbHBbIN HHTE/LJIEKT:
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JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB LETISIM;

BJIaJIETh HaBBIKAMU MO3HABATEIHHON pedIeKCUU KaK OCO3HAHMS COBEPIIAEMbIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, NX PE3YJIbTATOB U OCHOBAHUM;
WCIIONIh30BaTh MPUEMBI pedJIeKCUM I OIEHKH CUTYyalld, BbIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBAThH PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 UX CHUKEHHUIO;
NPUHUMATh MOTHBBl W apryMEHTBl JpPYyIMX I[IPU AaHAJIU3€ PEe3yJIbTaTOB
NIEITEAbHOCTH,

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;



IIPUHAMATh MOTUBBI M APTyMEHTHl JPYTMX IIPH aAHAIU3E pPE3yJIbTaTOB
NEATEIIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nponecce nocTukeHUs JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpamMMbl MO (PU3MKe
JUISL YPOBHSI CpeAdHero oOmiero oOpa3oBaHus y OOyYalolIUXCsi COBEPIIEHCTBYETCS
HSMOILIMOHAIBHBIN UHTEIIEKT, IPEANOoaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOITMOHAIBHOE
COCTOSTHME, BHJIETh HAIPaBIICHUS pPa3BUTHS COOCTBEHHOW SMOIMOHATBLHOU
chepsl, OBITh YBEPEHHBIM B ceO€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
AMOITMOHAIBEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;
BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIOIICH CTPEMIICHHE K JOCTIKCHHUIO eI U
ycrexy, ONTUMH3M, UHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATh, UCXOJA U3 CBOMX
BO3MOKHOCTEH;

OMIIATHUH, BKIIOYAIOIICH CIIOCOOHOCTh TOHHUMATh SMOIMOHAIBHOE COCTOSHUC
JIPYTUX, YYUTBIBATh €r0 TMPH OCYIIECTBICHWHW OOIICHHs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BHICTPAaWBAaTh OTHOIIEHUS C
JIPYTUMU JTFOABMH, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIHKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xoHiy oOydenust B 10 knacce nmpeaMETHbIE Pe3yiabTaThl Ha YIUIYOJIEHHOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIINXCSI YMEHU:
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HOHUMATh POJIb (U3UKH B SKOHOMUYECKOU, TEXHOJIOTMUECKON, SKOJIOTUYECKOMH,
COLIMAJIbHOW M 3THUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKU
B COBPEMEHHOW HAy4YyHOM KapTUHE MHpa, 3HAYECHHE OIHUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBICHUTEIIbHOM W  MNPOrHOCTUYECKOM  (yHKUUN
¢u3nYeCcCKo Teopurn — MEXaHUKU, MOJEKYJISIPHOW (PU3UKKM U TEPMOJMHAMUKH,
poyib (Gu3NYEeCcKOo Teopud B (POPMUPOBAHWUHU TPEICTABICHUN O (PU3HMUECKOU
KapTHUHE MUPAa;

pa3inyaTh yCIOBUS MPUMEHHMOCTH MOJENe (PU3NYECKUX Teld M TPOIECCOB
(sBneHUI): UWHeEpIMaIbHAs CcUCTEMa OTcY€Ta, aOCONIOTHO TBEPAOE TEJNO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJIHOE IMaJCHHE,
abcomoTHO yripyras nedopmanus, abCOMIOTHO YIIPYroe U abCOIOTHO HEYIPYroe
CTOJIKHOBEHUSI, MOJIENIN Ta3a, KUAKOCTU U TBEPAOrO (KPUCTAILTUYECKOTO) Tea,
U/ICaJIbHBIN I'a3, TOYUEUHBIN 3apsif], OAHOPOJHOE NIEKTPUUECKOE MOJIE;
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pa3nanyaTth yciaoBus (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMH XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHHMYEHHOCTD
WCIIOJIb30BaHNUs YaCTHBIX 3aKOHOB;

aHAIU3UPOBATh U OOBSICHATH MEXAHWYECKUE MPOILIECChl U SBJICHUS, UCIIOIb3YS
OCHOBHBIE TOJIOKEHUS M 3aKOHBI MEXAHUKU (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
IBWOKCHUS,  (OpPMYJbl ~ KHHEMAaTHKA  PaBHOYCKOPEHHOTO  JIBHKCHHUS,
npeoOpa3zoBanus ['amunes mis CKOpOCTHM M IepeMenieHus, 3aKkoHbl HproToHa,
NPUHLUI OTHOCUTEILHOCTU ['anuniesi, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHBI
COXpaHEHUsI UMITyJIbca M MEXAHMYECKOW SHEPIruH, CBS3b pPabOThl CHIJIBI C
M3MEHEHUEM MEXaHWYECKOM 3HEPIUH, yCI0BUS paBHOBECUS TBEPAOIO Tena), Npu
ATOM HCIIOJB30BaTh MATEMATUYECKOE BBIPAKEHUE 3AKOHOB, YKA3bIBATh YCJIOBUS
MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anuies, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHUs UMITYJIbCA U MEXAHWYECKOU
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIU3UPOBaTh U OOBACHATH TEIUIOBBIE NPOLIECCHI W SIBJICHUSA, HCIONb3Ys
ocHOBHbIE 10J10keHNUa MKT 1 3aKOHBI MOJIEKYJISIPHON (PU3UKHU U TEPMOAMHAMUKA
(CBS3b MaBJEHMS WACAIBHOIO Tra3a €O CPEAHEM KWHETUYECKOM »Hepruen
TEIJIOBOTO JIBWJKEHHsST W KOHLIEHTpALMEHd €ro MOJIEKYJI, CBSI3b TEMIEPATYpPBI
BEILIECTBA CO CPEAHEN KUHETUUECKOW DHEPTUEH TEIIOBOTO IBUKEHUS €TI0 YaCTHII,
CBSI3b [JIaBJICHUS MJCAJBHOIO Tra3a C KOHLEHTPAlMENM MOJIEKYJl M €ro
TeMIneparypoi, ypaBHeHue MenneneeBa—Kmaneiipona, TEpBbII  3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS SHEPTUHU B TEIJIOBBIX IPOLECCAX ), IPU 3TOM
UCIIOJIB30BaTh MAaTE€MAaTHYECKOE BBIPAKEHUE 3AaKOHOB, YKa3blBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KnanelipoHna;

aHAJIU3UPOBATh U OOBSCHATH BJIEKTPUUYECKUE SBJICHHS, MCIOJb3YsSd OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsana, 3akoH KynoHa, IOTEHIMAIBHOCTh 3JE€KTPOCTATHYECKOTO MOJIsA, PUHLIAIT
CYNEpPIO3ULIMHA  3JEKTPUYECKUX TMOJEeH, MpuU ITOM yKas3blBas YCIOBUS
IPUMEHUMOCTH 3aKkoHa KyloHa, a Takke MPAaKTUYECKH BaKHbIE COOTHOILICHHS:
3akoHbl OMa Ui ydacTKa LEeNu U Ui 3aMKHYTOW DJIEKTPUYECKOW LIETH, 3aKOH
Jlxoyns—Jlenua, mpaBuiia Kupxroda, 3akonsr dapajes AJ1sl 3JIEKTPOJIn3a);
ONMHUCHIBaTh (U3MUECKHE TPOIECCHl U  SBJICHUS, WCIOJIb3YS BEJINYUHBL:
IIEPEMEILIEHUE, CKOPOCTb, YCKOPEHUE, UMIIYJIbC TEJla U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JABJICHHE, IMOTEHIMAaJIbHAs HYHEPrus, KUHETHYeCKash HHEprus,
MEeXaHU4ecKasi SHEpTUsl, padoTa CUJIbI, LICHTPOCTPEMUTEIILHOE YCKOPEHHE, CHUJla
TSKECTH, CUJIa YIPYrOCTH, CHJIA TPEHUS, MOUIHOCTb, SHEPIUsl B3aUMOAECHCTBUSA
Tena ¢ 3emu€id BOMM3M €€ MOBEPXHOCTH, SHEPrusi ympyroil nedopmanuu
NPYXHUHBI, KOJUYECTBO TEIUIOTHI, abCOMIOTHAsl TeMmIeparypa Tena, paborta B
TEPMOJIMHAMMKE, BHYTPEHHSS SHEPTUS U€aTbHOTO OJHOATOMHOTIO ra3a, padoTa
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WJICAUTBHOTO Ta3a, OTHOCHUTEIbHAS BIAXHOCTh Bo3ayxa, KII wuneansHOTO
TEIJIOBOrO JBUTATEINS; AIEKTPHUUECKOE MOJE, HAMPSHKEHHOCTh 3JIEKTPUYECKOIrO
OJIsI, HAIPSKEHHOCTB MOJISI TOUYEYHOTO 3apsa WK 3apsSHKEHHOT0 IIapa B BAKYyMe
U B JUPJEKTPUKE, NOTEHUHUAT JJIEKTPOCTATHUYECKOTO TIOJsS, PAa3HOCTh
NOTEHIMAJIOB, 3JICKTPOJBWXKYIAsi CHJIA, CHJIA TOKA, HaIPSIKEHHE, MOUIHOCTh
TOKa, JJIEKTpHYECKasi EMKOCTh IUIOCKOTO KOHJIEHCATOPA, COIPOTUBIIEHUE y4acTKa
LIEIIU C MOCJEI0BATEIbHBIM U NAapAJIJIEIbHBIM COETMHEHHEM PE3UCTOPOB, IHEPTHUS
AIEKTPUYECKOTO OISl KOHAEHCATOPa;

OOBSACHATH OCOOEHHOCTH MPOTEKaHUS (HUIUUECKUX SBJICHHUM: MEXaHUYECKOE
JBIKEHUE, TEIUIOBOE JBIKEHUE 4YacTHUL[ BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpOyHOBCKOE JBWXKEHUE, OUudPy3us, HUClIapeHue, KUINEHUE MU KOHAEHcalus,
IJIaBJICHUE W KPUCTAJUIM3ALMs, HAIIPABICHHOCTh TEIUIONEPENaut, AIeKTpU3alus
TEJ, SKBUIIOTEHIIUAIIBHOCTD ITOBEPXHOCTH 3aPSKEHHOTO IIPOBOIHUKA,

IPOBOJIUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJJTHOW (PU3UUECKON BETUUMHBI OT IPYron
C MCMOJB30BAHUEM MPSAMBIX U3MEPEHUI, TP 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY,
(pUKCHpPOBATh PE3yJbTAThl MOIYYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH B
BHUJI€ TPaQUKOB C Y4ETOM aOCOJIOTHBIX IOIPEIIHOCTENd H3MEpPEHUM, AeNaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE U3MEpPEHUsI (PU3NUYECKUX BEIMYUH, IPU 3TOM BBIOMpATH
ONTHUMAJIbHBIA METOJl M3MEpPEHHUs, OIIEHUBATh A0COJIIOTHbIE U OTHOCUTEIbHbBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOJUTH OMBITEI 110 TPOBEPKE MPEIIOKEHHON TUIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY, AaHaJU3UPOBAThH
NOJIyYEHHBIE PE3YJIBTATHI U JI€JIATh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUIIOTESBI;
coOyrofaTh mpaBuiia OE30MacHOr0 TpyAa MpPU MPOBEACHUM HCCIICIOBAHUN B
paMKax y4eOHOIO 3KCIIEpUMEHTA, MPAKTUKYMa U Y4EOHO-HCCIE0BATENbCKON U
IIPOEKTHOM JI€ATEILHOCTH C MCIOJb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB WU
1abopaToOpHOTO 00OPYIOBAHUS;

pemiath pacuy€THBIC 3a7a4M C SBHO 3aJaHHON M HESIBHO 3aJlaHHOU (DU3NYECKOU
MOJIENIbIO: Ha OCHOBAHMM aHaJIM3a YCJIOBHUS OOOCHOBBIBATH BHIOOD (pr3mMyeckoit
MOJIeNIM, OTBEYalolled TpeOOBaHUSM 3aJauM, NPUMEHSATh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJaThl (U3MYECKUX TEOpUH TMPH HCIOJIB30BAHUU
MaTeMaTUYECKNX METOJOB PEIICHHs 3a]a4, IPOBOAUTH PACUEThl HA OCHOBAaHUU
UMEIOIIUXCSl JAHHBIX, aHAJU3UPOBATH PE3YNbTAThl U KOPPEKTUPOBATH METOJbI
pelIeHus ¢ y4ETOM MOJTYyUYEHHBIX PE3YNbTATOB;

peniaTh Ka4eCTBEHHBIE 3a7aud, TPEOyIollMe NMPUMEHEHUs 3HAHWM M3 pa3HbIX
pa3nenoB Kypca (DM3HKH, a TaK)Ke€ MHTETrpaliy 3HAHWM W3 IPYrHX MPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYKIECHUN
C OMOPOW Ha U3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;



WCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS ISl OOBSICHEHHS OCHOBHBIX MPUHIUIIOB
paboThl U3MEPUTETHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUIECKUX
IIPOLIECCOB;

NPUBOJUTH MPUMEPHI BKJIa/la POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE NPOLIECCOB OKPYXKAIOIIETO MHpA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

AHAJIU3UPOBaTh M OLIEHUBATh IIOCJIEICTBHS OBITOBOM M NPOU3BOJCTBEHHOU
JESTEIBHOCTH YEJIOBEKa, CBSI3aHHOM ¢ (DU3WYECKUMM MPOIECCaMU, C MO3ULIUN
AKOJIOTUYECKOMN 0e30MacHOCTH, npeJICTaBlICHUN 0 palMoHaIbHOM
IPUPOJIONOJIB30BAHUH, a TAK)KE PA3yMHOM HCHOJIb30BAHUH JIOCTHKEHHI HAYKU U
TEXHOJIOTUH ISl JabHEHIIIEro pa3BUTHS YETI0OBEUECKOro 00IeCTBa;

MPUMEHATh Pa3IUYHble CHOCOOBI paboThl C HHPoOpMauuend (HUINIECKOTO
COJIEp’KaHusl C UCMOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHMH,
OpU 3TOM HCHOJIb30BaTh COBPEMEHHBIE HMH()OPMAIIMOHHBIE TEXHOJOTUHU MJis
MOMCKA, NEepepadOTKM U MPEAbSABICHUS Y4YEOHOM M HAyYHO-TOMYJSPHOU
uH(popManuu, CTPYKTYpUPOBAHUSI U MHTEPIIPETALMN UHPOPMALIMH, TTOJTyYEHHOU
M3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH AaHAJIU3UPOBATh IMOIYYAEMYIO
UHPOpPMALIMIO U OIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHUKA MH(POPMAIINH;

MPOSIBJISITh OPTraHU3ALMOHHBIE M TO3HABATENIbHBIE YMEHHUS CaMOCTOSITEIIbHOTO
MpUOOPETEHUSI HOBBIX 3HAHWM B MPOILECCE BBIMOJIHEHUS MPOEKTHBIX U Y4EOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTath B rpyIIIie ¢ UCIIOJHEHUEM Pa3IMYHbIX COIIMATIBHBIX POJIeH, TUTAHUPOBATh
paboTy TPyMIbl, PAIMOHAIIBLHO pacHpeesaTh ACATEIBbHOCTh B HECTaHIAPTHBIX
CUTYyallMsIX, aJ€KBATHO OLIEHMBATh BKJAJ KaXXIOIO0 U3 YYAaCTHUKOB TPYIIbI B
pelIeHrue paccMaTpuBaeMon MPOOJIEMBI;

NPOSBIISATh MOTHBAIMIO K Oyaymied npodecCHOHaIbHOW JEeATENbHOCTH IO
CHEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO PO,

K xoHmy oOyuenust B 11 Knacce nmpeaMETHBIE Pe3yabTaThl Ha YIUIYOJIEHHOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUN:
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MMOHUMATh POJIb (U3UKH B SKOHOMHYECCKOM, TEXHOJOTHUECKOM, COIMAIbLHON U
ATUYECKON cdepax [eATeTbHOCTH YeJOBEKa, poJib U MeCTo (U3UKUA B
COBPEMEHHOW HAay4yHOW KapTUHE MHUpa, pPOJb aCTPOHOMHUMU B IIPAKTUYECKOM
NEATEIbBHOCTH YEJIOBEKAa W JAJIBHEWIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH,
3HaY€HUE  ONHCATENbHOM,  CHUCTEeMATH3UPYIOUIEH,  OOBSICHUTENBHOU |
MPOTHOCTUYECKOW (YHKIUH (U3NYECKOM TEOpUU — DBJICKTPOAUHAMHKH,
CHELMAIbHOM TEOPUU OTHOCUTEIBbHOCTH, KBAHTOBOW (DPM3UKH, POJIb (PU3NUECKON
TeOpuu B (POPMUPOBAHUHU IPENCTABICHUN O (PU3UUECKON KapTUHE MUPA, MECTO
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(¢u3nyecKoil KapTUHBI MUpPa B 00ILEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEJICTABICHUI O IPUPOJIE;

pa3ianyaTh yCIOBHUS MPUMEHMMOCTH MOJeNe (QU3NYECKHUX Tel M MPOIECCOB
(sBNIEHUI): OIHOPOJHOE DIEKTPUYECKOE M OJHOPOJHOE MATHUTHOE TIOJIf,
rapMOHUYECKHUE KOJICOAHMsI, MAaTeMAaTUYECKUIM MasITHUK, UJ1€alIbHBIN MPY>KUHHBINA
MasATHHUK, TAPMOHUYECKHE BOJIHBI, UJICAJIbHBIN KOJEOATEeIbHbIA KOHTYpP, TOHKas
JIMH3a, MOJIEJIEN aToMa, aTOMHOTO S/{pa U KBAHTOBOM MOJIEIH CBETA;

pasznuyaTh ycloBUs (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMAaTh BCeOoOIMid Xxapakrep GyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTh
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AHAIU3UPOBaTh W OOBACHATH JIIEKTPOMAarHUTHBIE TMPOLECChl M  SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI JIEKTPOJUHAMUKH U CIIELIMAIBHON
TEOPUU OTHOCHUTENILHOCTU (3aKOH COXpPAHEHHs 3JIEKTPUYECKOro 3apsja, Cuiia
Awmnepa, cuia JlopeHiia, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIWH, npaBuio JleHna,
cB3b DJIC caMOMHIYKIIMH B 3JEMEHTE AJIEKTPUYECKOM LENU CO CKOPOCTHIO
M3MEHEHUS! CUJIbl TOKA, IOCTYJAThl CHEIUAIbHOW TEOPHUH OTHOCUTEIBHOCTU
OWHIITEITHA);

aHAJIM3UPOBaTh M OOBSACHATH KBAHTOBbIE MPOLECCHl U SIBICHUSA, HCIOJIb3YS
MOJIOKEHUSI KBaHTOBOM (pu3uku (ypaBHeHue OiHmTelWHa s doTtodrddexra,
IIEPBBIM U BTOPOU MOCTYJIaThl bopa, MpUHIMIT COOTHOLIEHHS HEOTIPEAETEHHOCTEN
I'eit3enOepra, 3aKOHbI COXPAaHEHUS 3apSI0BOTO U MAaCCOBOTO YMCEN U DHEPTUU B
SIEPHBIX PEAKLHUSX, 3aKOH PAJUOAKTUBHOTO pacnajia);

ONMHUCHIBaTh (U3MUECKHUE TPOLECCHl U  SBJICHUS, HCIOJb3YS BEJIMYUHBIL:
HANpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIs, HOTEHIHMA AIEKTPOCTaTUYECKOTO TOJIA,
Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUla, UHIYKIHUS MAarHUTHOTO MOJIS,
MarHuTHBIM TOTOK, cujla Amnepa, WHIYKTUBHOCTb, SJIEKTPOABMXKYILIAS CHUJA
CAMOMHAYKIMH, DHEPrus MarHUTHOIO TOJII  IPOBOJHUKA C  TOKOM,
PENATUBUCTCKUI UMITYJIbC, ITOJIHAS SHEPT UL, SHEPTUS TOKOSI CBOOOAHOM YaCTHIIBI,
SHEPTHUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsi siApa, SHEPTUsl CBS3U SAPa;
OOBACHATH OCOOCHHOCTH MPOTEKaHUs (PU3UUECKUX SBJICHUMN: AJIEKTPOMarHUTHas
UHAYKIUS, CAMOWHIYKIMUSA, pE30HaHC, HHTep(depeHuus BOJH, AUPpaKIus,
JUCTIIEpCHsi, TIOJHOE BHYTPEHHEE OTpakeHue, (oTodnekrpuyeckuii dhdexr
(potorddexr), ampda- u Oera-pacmampl sAEp, TraMMa-UIyYCHHUE SED,
(du3rUecKre NPUHILIMIIBI CHEKTPATIBLHOTO aHalIh3a U padoThI J1a3epa;

ONpeaeNsaTh HaNpaBlIeHUE WHAYKIIMM MArHUTHOIO MOJISI MPOBOJHUKA C TOKOM,
cwiibl Amriepa u cuiibl JIopeHia;

CTPOUTH H300paXEHHE, CO3/1aBAEMOE€ TUIOCKUM 3€PKajoM, TOHKOW JMH30H, U
PacCUUTBIBATH €r0 XapaKTEPUCTUKH;
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MIPUMEHSATh OCHOBOIIOJArarolue aCTPOHOMUYECKUE MOHSITHUSI, TEOPUU U 3aKOHBI
JUTSI aHaTn3a U O0BICHEHUS (PU3UIECKUX MPOIECCOB, MPOUCXOIAIINX B 3BE31aX, B
3BE3IHBIX CHUCTEMaX, B MEXTaJaKTHUUYECKON cpeje; ABMXKEHHUS HEOECHBIX Tell,
IBOJIIOINH 3BE3 U BeelneHHOM;

OPOBOJUTh  HMCCJIEAOBAHME  3aBUCUMOCTEH  (PU3MYECKMX  BEJIMYUH  C
HCTIOJb30BAaHUEM MPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCHpOBaTh PE3yJabTATHl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIWYUH B
BUJe TpadukoB ¢ y4€TOM aOCOIIOTHBIX MMOTPEUIHOCTEH H3MEpeHUH, lenaTh
BBIBO/JIbI 110 PE3YJIbTAaTaM UCCIEAOBAHNUS,

IIPOBOJUTH KOCBEHHBIE M3MEPEHUs (DU3UUECKUX BEIIUYUH, MPU ITOM BBIOUpATh
ONTUMAJILHBIA METOJ] U3MEPEHHUS, OLICHMBATh a0COJIOTHBIE W OTHOCUTEILHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHMUIA;

IPOBOJNTH OMNBITHI IO TPOBEPKE MPEIIOKEHHOW THUIIOTE3bl: I[UIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATH
MOJTYYEHHBIC PE3YJIbTATHI U JeaTh BEIBOJ] O CTATYCE MPEJI0KEHHON TUIIOTE3HI;
OTHUCBHIBATh METO/IbI TTOJTYYEHHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUN;

cobyofaTe mpaBuiia O€30MacHOr0 TpyAa MPU TMPOBEICHUM HCCIEIOBAHUN B
paMKax y4eOHOTO SKCIIEpUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIE0BATENbCKON U
IPOCKTHOM JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M
1a00paTOPHOTO 000PYOBAHUS;

pemath pacdy€THBIC 3a7a4l C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (hU3WYECKOU
MOJIENIbIO: Ha OCHOBAaHHMM aHaju3a YCIOBUS BbIOMpaTh (U3MUECKHE MOJICIIH,
OTBEHaroMe TpeOOBaHUAM  3aJayd, TPUMEHATH  (QOPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJaThl (PU3UYECKUX TEOpUM MPU HCIOIH30BAHUU
MaTeMaTUYECKUX METOJOB pEIIeHUs 3aj]ay, MPOBOAUTh PACu€Thl HA OCHOBaHUU
MMEIOIIUXCS JIaHHBIX, aHAJIU3UPOBATH PE3YyJIbTaThl U KOPPEKTUPOBATH METOIbI
pelIeHus ¢ Y4ETOM MOIYYEHHBIX Pe3yJIbTaTOB;

pemaTh KadyeCTBEHHBbIC 3a7aud, TpeOyrolne MPUMEHEHHUs 3HAHWN W3 pPa3HbIX
paszienioB Kypca (GU3MKH, a Tak)Ke UHTETpAllUd 3HAHUM U3 JPYTUX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI0 IIUKJIa: BBICTPAUBATh JIOTHYECKYIO IIEMOYKY PACCYKIACHUN
C OTIOPOM Ha M3YUYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,
MCIIOJIh30BaTh TEOPETUUYECKHUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHITUTIOB
pabOThI U3MEPUTETLHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
POLIECCOB;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHUE HAyKHU, B OOBSICHEHHUE MPOLECCOB OKPYKAIOUIETO MUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATh M OIICHWBATh IIOCIICJACTBUS OBITOBOM M TMPOW3BOJCTBEHHOMN
JESTEIBHOCTH YE€JIOBEKa, CBSI3aHHOM C (PU3MYECKUMM MPOLECCaMH, C MO3ULIUN
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AKOJIOTUYECKON 0€e30MacHOCTH, MpEeACTaBICHUM 0 palvoOHaIbHOM
MIPUPOJIONIOIB30BaHUH, A TAKIKE Pa3yMHOM MCIOJIb30BAHUU JOCTHKCHUN HAYKU U
TEXHOJIOTUM JIJIsl JaTbHEUIIIEro pa3BUTHSI YEJIOBEUECKOTO O0IIECTBA;

OPUMEHSTh pPAa3IMYHbIe CHOCOOBl paboThl ¢ HHpopManuen (GU3nIecKoro
coJiepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJOTHUH,
P ATOM UCIOJIb30BaTh COBPEMEHHBIC WH(GOPMAIIMOHHBIE TEXHOJIOTHH IS
MOMCKA, TEpepadOTKu ¥ TPEABIBICHUS Y4EeOHOM W HAYYHO-TIOMYJISPHOU
uH(popMaIuK, CTPYKTYPUPOBAHUS U UHTEpIpeTalid HHHOPMAIIMH, TTOTyYeHHON
U3 PA3IMYHBIX HCTOYHHUKOB, KPUTUYECKH AaHAIM3UPOBATh IMOIYy4aeMYIO
uH(bOpPMAIIMI0O U OlLEHHUBAaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIUXCS
3HaHUU, TaK U HA OCHOBE aHaJIM3a UCTOYHUKA WH(DOpMaLINH;

MPOSIBJIATh OPraHU3alMOHHBIE U TO3HABATEJIbHBIE YMEHHSI CaMOCTOSTEIbHOTO
NpUOOPETEHHs] HOBBIX 3HAHUU B IMPOIIECCE BBIMOJHEHUS MPOEKTHBIX U y4eOHO-
UCCJIeI0BATEIHCKUX PaboT;

paboTaTh B IPYIINE C UCTIOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, MJIAHUPOBATH
paboTy TpyMNIbl, pallMOHAIIBHO PACTPENEATh NESITEIBHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJ€KBAaTHO OILICHUBATh BKJAJ KaXKJIOTO U3 YYaCTHHUKOB TPYIIIbI B
pelieHre paccMaTpuBaeMoun MpoOJIEMBI;

NPOSBJISITH MOTHBAIMIO K Oyaymed mnpodeccCuOHaIbHOM ACSTENBHOCTU T10
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakruyeckue
n/n NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pasznen 1. HAYUYHBIM METO/] ITIO3HAHUS ITIPUPO/IbI
1.1 Hayunblii MeTO/ TO3HAHUS TTPUPO/IBI 6 bubmmorexa [IOK
' i A PHpot https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuoreka [{OK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmorexa LIOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubnuoreka [{OK
23 Cratika TaEpAoro T > L https://m.edsoo.ru/f16b68d7
bubmmoteka IIOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/f16b68d7
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1 bubnmorexa LOK

https://m.edsoo.ru/f16b68d7
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33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 Bbu6muotexa [JOK
' HEePEXOIbI https://m.edso0.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bubnunoreka LIOK
41 Onexpirieckoe nose 24 1 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 https://m.edsoo.ru/fL6h68d7
bubnunoreka LIOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 54
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusirieckiit MPaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoteka IIOK
PesepBHOe Bpems 10 https://m.edso00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie IIpaktnueckue (uuppoBbie)
NPOrpaMMsbl Bcero
padoThI paboThI oOpasoBaTe/bHbIE
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bub6nmoreka [IOK
11 MartutHoe o 14 https://m.eds00.ru/39859ef1
bub6nmoreka [IOK
12 DJICKTPOMATHHTHAS MHIYKINA 13 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSI U BOJIHBI
bubmuoreka [IOK
21 Mexanmieckne Konedanus 10 https://m.eds00.ru/39859¢f1
bubnuoreka [{OK
2.2 1
DIICKTPOMArHHTHEIC KONCOAHHA > https://m.eds00.ru/39859ef1
53 MexaHn4YecKue U 3JIEKTPOMAarHUTHbBIE 10 1 bubnnorexa [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
bubnmorexa LIOK
24 Onuka 25 . https://m.eds00.ru/39859¢f1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuoser CTO

5

1

bu6nmorexa LIOK
https://m.edso0.ru/39859¢ef1

Hroro no pasaeny

Pa3znen 4. KBAHTOBAS ®U3UKA
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bubnunoreka LIOK

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

41 KopryckynapHo-BOTHOBOH Ayanusm 15 https://m.eds00.ru/39859ef1
bubnunorexa LIOK
4.2 Pusnica atoma > https://m.edsoo.ru/39859¢f1
43 ®u3nka aTOMHOTO S/1pa U JJIEMEHTAPHBIX 5 bubmmoreka [JOK
' YACTHIL https://m.eds00.ru/39859¢f1
Hroro mo pazneny 25
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bubnunorexa LIOK
5.1 DeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edso0.ru/39859ef1
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
. bubnnorexa [{OK
01 DUSIICCKHT MPaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIHAIOIIEE TIOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
MIPEAMETHOTO COJAEPIKAHMS U OIIbITA bubmmnoreka HOK
7.1 . 15
JesITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.eds00.ru/39859ef1
n3yueHuu kypca ¢usuku 10 — 11 knaccon
Hroro no pazgeny 15
bubnmorexa LIOK
PesepBHOe Bpems 10 https://m.eds00.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

— T4 Maxumes «®u3uka. Mexanuka 10xiacce»

— IS Maxumes, A.3. Cunskosa. «@usuka. Monexymspras ¢usuka. Tepmoannamuka 10xmace

— T4 Msxumes, A.3. CunsikoBa, b.A. Cno6oackoB, «Dusuka. dnekrpoannamuka. 10-11kmace»

— TSl Maxkumes, A.3. CunsakoBa. «®usuka. Konebanus u BoyHsl. 11 kimace»

— T4, Msxumes, A.3. Cunskosa. «®usuka. Onrtuka. KBanrosas gusuka. 11 kmace»

—  Mapomn, A.E., Mapon, E.A. Onopubie KoHCTIEKTHI 1 AU epeHnnpoBaHHbIE 3a1a41 10 (PUBHKE:
10 knacc. - M.: IIpocsemienue, 2007 r.

—  Junaktuueckue marepuainsl Ousnka 10 kmace A.E.Mapon, E.A. Mapon M.: Jlpoda, 2011

—  3amaunuk no ¢usuke 9-11 kimacc A.I1. PeivkeBuy M.: Jlpoda, 2012 .

— Boponnos-Benssimuno b. A., Crpayr E. K. «Actponomms. 11 kmacc». YyeOHUK C

AJIEKTPOHHBIM TpuiiokeHuemM. — M. : JIpoda, 2017.
METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

- I'.A. Maxumes «®u3uka. Mexanuka 10xiacce»

— IS Msxumes, A.3. CunskoBa. «@usuka. MonexymspHas ¢usuka. Tepmoannamuka 10xkmace

— T4 Msxumes, A.3. CunsikoBa, b.A. Cro6oackoB, «Du3uka. Dnekrpoaunnamuka. 10-11kmacc»

— IS Makumes, A.3. CunskoBa. «®Pu3uka. Konebanus u BonHbL. 11 kirace

— T4 Msxkumes, A.3. CunsikoBa. «®dusnka. Ontuka. KBanrosas ¢pusuka. 11 kmace»

— Caypos IO. A. ®usuka. I[loypounsie pa3zpabotku. 10 kmacc : mocoOue s 06meoOpa3oBar.
opraam3anuii / FO. A. CaypoB. — 3-e u3n., nepepad. — M. : [IpocBemenue, 2015. — 272 ¢. —
(Knaccuueckuit Kypc).

—  Mapon, A.E., Mapon, E.A. OnopHble KOHCIIEKTHI U Tu(dpepeHIpoBaHHbIE 3a1a4u1 110 (PU3UKE:
10 xnacc. - M.: IIpoceenienue, 2007 r.

—  Owusuka. KonTtpons 3HaHmi, ymeHud u HaBbIkOB ydammxcsi 10-11 kiaccoB. ba3oBblii u
npodmisHbI ypoBHU M.: IIpocsenienue, 2017 r.

—  Temarudeckue KOHTPOJIBHBIC i CAMOCTOSTENbHBIE paboThl 0 ¢pusuke 10 kmace O.U. I'pomiiena
M.: Ox3amen, 2012 r.

—  Munaktuueckue marepuansl Pusnka 10 kiacc A.E.Mapon, E.A. Mapon M.: /Ipoda, 2011

—  3amaunuk no ¢usuke 9-11 kmacc A.I1. PeivkeBny M.: Jlpoda, 2012 .

— Boponuos-BenbsmunoB b. A., Crpayr E. K. «AcrpoHomus. 11 xmacc». YueOHHK C
AJIEKTPOHHBIM NpuioxenueM. — M. : JIpocda, 2017.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

1. http://www.metod-kopilka.ru Metoaundeckas kommika

2. http://fcior.edu.ruhttp://eor.edu.ru denepanbHbIii LCHTD UH(POPMAIMOHHBIX
obpa3zoBatenbHbIX pecypcoB (OMC)

3. http://pedsovet.su ITegarorudyeckoe cooOIIECTBO

4. http://school-collection.edu.ru  Exunas kosutekiusi 1HU(POBBIX  00pa30BaTEIbHBIX

pecypcoB.
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