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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeIHEro OoOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenbHOI mporpammsbl, npenacraieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueit mporpaMmbl BociuTanus U Konneniuu
npenogaBaHus  yuyeOHoro mpenMera «®Puszmka» B 00pazoBaTEIbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNbHOE MPEAMETHOE
COJIEp’KaHHE, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIBHOCTD U3YUEHUS
TEM U pa3lelioB y4yeOHOro mpeaMera ¢ YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Yy4yeOHOTO TMpolecca, BO3PACTHBIX
ocobeHHoctell oOyyvatomuxcs. [Iporpamma no ¢usuke Aa€t npencTaBieHUE O
HEesAX, CoJAepKaHuM, OOIel cTparerun OOy4eHUs, BOCHUTAHUS M Pa3BUTHUS
oOy4aromuxcs cpelicTBaMu ydyeOHOro mpeamera «Dusuka» Ha yriayOnEéHHOM
YPOBHE.

N3yuenue kypca Qu3uku yriayOa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3alauyu Mpo¢eCcCUOHAIBHON OpPUEHTAIlMU, HAMpPaBIEHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBJIEHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH
KOKJIBIM  OOYy4arolmMMCsl, KOTOpPbI€ HEOOXOIUMBI IS  MPOJOJDKECHHUS
oOpa3oBaHHs B OpraHM3alusix MpoPEecCHOHAIBHOrO 00pa3oBaHus IO
Pa3IUYHBIM (QU3UKO-TEXHHUUYECCKUM U MHKCHEPHBIM CIIEIIUATBLHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensoTcs IUIAaHUPYEMbIE pe3yiIbTaThl
OCBOGHHS Kypca (U3MKM Ha YpOBHE CpeaHero ooOiero oOpa30BaHUsA:
JUYHOCTHBIE, METanpeIMeTHbIe, NpeaMeTHble (Ha YriIyOJEHHOM YpOBHE).
HayuyHo-meTomomornueckoii  OCHOBOM It pa3paOOTKu  TpeOOBaHMM K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJbTaTaM 00ydJarouuxcs,
OCBOHUBIIMX MPOrpaMMy Mo (U3MKe Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHUs
Ha YIIIyOJIEHHOM YPOBHE, SBIISAETCS CUCTEMHO-IESTEIbHOCTHBIN TTOIXO/I.

[Iporpamma no gu3uke BKIIOYALT:

IUTAHUPYEMBIE PEe3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha YIIIyOJIEHHOM
ypOBHE, B TOM YHMCJI€ MPEIMETHBIE Pe3yIbTaThI 10 ToJaM 00y4eHHUS;

conepkanue yueOHoro npeamera «Pu3znka» 1Mo rojam o0y4eHusl.

[Iporpamma 1o ¢u3nKe HMEET NPUMEPHBIM XapaKTep U MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMHU (PU3UKU JJI COCTaBICHHUS CBOMX PA0OUYUX MPOTPaAMM.

[Iporpamma 1o ¢u3HKe HE CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTEIICH
U TPEJOCTABISIET BO3MOXKHOCTH IJI peaju3aluu Pa3jInyHbIX METOJIMYECKUX
MOJIXOJIOB K TMPENojaBaHWI0 (HU3UKHU Ha YTrIyOJIEHHOM YPOBHE IMPH YCIOBHUH
cOoXpaHEeHHs 00s13aTeNIbHOM YacTU COAEPKaHUs Kypca.

du3rka Kak Hayka O HamOoJsiee OOIMMX 3aKOHAX MPUPOJIbI, BHICTYMAs B
KauyecTBe Y4YeOHOTro mpeAMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHbIH BKJIAA B
cucteMy 3HaHUW 00 okpyxawonem wupe. IlkonbHBIM Kypc QuU3NKH —
CUCTEMOOOPA3YIOMMI  JUISI  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKUEe 3aKOHBI JIe)KaT B OCHOBE IMPOIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHEH, Owmoisiorueit, usnmueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp3oBanne W akTHBHOE NpPUMEHEHHE (DU3UYECKUX 3HAHUU OIMPEaesniio
xapaktep u OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJNOTHH B cdepe
SHEPreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TIOJIy4eHHUSI HOBBIX MaTEPHUAJIOB C
3aJlaHHBIMU CBOMcCTBaMH. M3ydyeHue (uU3UKM BHOCUT OCHOBHOM BKIJIAaJ B
dbopMupoBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydyaromerocsi, B



(¢opMHUpOBaHME YMEHUM TPUMEHATh HAy4YHBI METOJ TO3HAHUS IpHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIEOBaHUN.

B ocHOBy kypca ¢u3NKku Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH PSIi MW, KOTOPbIE MOXHO paccMaTpuBaTh KAaK MPUHLUIBI €ro
ITOCTPOCHHUS.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUU € HEW Marepuan Kypca (U3MKU
o0beMHEH BOKPYr ¢u3nueckux Teopuid. Benymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. E€ peanuzanus npeanoyiaracT UCIoJb30BaHUE
I'YMaHUTApHOTO MOTEHIHaNa (PU3NYECKOW HAayKU, OCMBICJICHUE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BUTMEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonon mnanpasenennocmu. Kypc usuku yriyOaEHHOTO
YPOBHSI TpearnoiaraeT 3HAKOMCTBO C UIMPOKHM KPYrOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIIOKEHUM H3yUYEHHBIX Teopuil U 3akoHOB. [Ipum 3TOM
paccMaTpUBAalOTCS Ha YPOBHE OOIIMX TNPEICTABICHUH U COBPEMEHHBIC
TEXHUUYECKHUE YCTPOUCTBA, U TEXHOJOTUU.

Hoea 3xonocuzayuu peanuszyercs MOCPEICTBOM BBEICHHS DJIEMEHTOB
collepKaHMsl, TMOCBSAUIEHHBIX SKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXKIEHUs
npoOsieM  palMoHaJbHOTO  TMPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOM
0€30MacHOCTH.

OcBoenue cojiep>kaHusi MPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TTOCTPOCHO
Ha MPUHIHUIIAX CUCTEMHO-AEATENIBLHOCTHOTO noaxoaa. g Gu3uku peanu3amus
ATUX TPUHIMIOB Oa3upyeTcss Ha HUCHOJb30BAHUH  CAMOCTOSITEIIBHOTO
HKCIIEPUMEHTA KaK MOCTOSHHO JEHCTBYIOMEro ¢akropa yuyeOHOro mpoiiecca.
Jlist yriiyOG€HHOTO YpOBHSI — 3TO CHUCTEMAa CaMOCTOATEIHLHOTO YYEHHYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIOMIETO (POHTANbHBIE YYEHUYECKHUE OMbBITHI IPHU
M3Y4YEeHWH HOBOI'O Marepuala, JabopaTopHble paOdOTHl M pabOThI MPAKTHKyMA.
[Ipu »TOM BO3MOXHBI J[Ba Criocoba peanu3anuu (PU3NYecKoro mpakTukyma. B
NEPBOM Cilydae MPaKTUKyM MpoBoauTcs JTubo B koHie 10 u 11 kmaccos, aubo
IIOCJIE€ TMEPBOTO M BTOPOTO MOJYrOAWA B KaXIOM M3 ATHX KiaaccoB. Bropoiu
CIoco0 — 3TO MHTETpaIrs padoT MPAKTUKYMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpBIE IPOBOJATCS B Mpouecce m3ydeHus pasnena (remsl). Ilpm stom mon
paboTamu MpakTUKyMa MOHUMAETCsl CaMOCTOSITEIbHOE HCCIeA0BaHUEe, KOTOPOe
MPOBOJIUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IMIEHHOrO BHJIa O€3 MOIIaroBoi
MHCTPYKIIUH.

B nmporpamme mno ¢usnke cucteMa YYEHMUYECKOTO HKCIEPUMEHTA,
1a0opaTOpHBIX pabOT U MPAKTUKyMa MpeACTaBiIeHA €ANHBIM repeuHeM. Boioop
TEMaTHUKH JJIS 9TUX BUAOB YUCHHUECKUX MPAKTHUECKUX PabOT OCYIIECTBISAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO Ipollecca MCXOAsid U3  OCOOCHHOCTEH
MOYPOYHOI'O TJIAaHUPOBAaHUS W OCHalleHus kaOuHeTa ¢usuku. [Ipum sTOM
o0ecreunBaeTcsl OBJIaJIeHUE O0YYaIONIMMHCS YMEHUSIMU TPOBOAUTD IMPSIMbIE U
KOCBEHHbBIE M3MEpPEHUs, UCCIIEIOBAaHUS 3aBUCUMOCTEH (PM3NYECKUX BEJIMYUH U
ITIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbinoe BHUMaHHE YAENSETCS PEIIEHUI0 PAacYETHBIX M KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33J]a4M C SIBHO



3aJIaHHOM M HEABHO 3aJaHHOM (PU3MYECKOW MOJENbIO, TMO3BOJISIONINE
MPUMEHATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeia
Kypca, TaK ¥ WHTETpUPYs] NPUMEHEHWE 3HAHWW W3 pas3HbIX pas3nenoB. Jlms
KaueCTBEHHBIX 3amaqy IPHOPUTETOM SIBIISTFOTCS 3aJTaHMUs Ha
o0BsICHeHHE/TIpE/ICKa3aHue TPOTEKAHUS (PU3HUCCKHUX SBIICHUH M MPOIIECCOB B
OKpY’Karolen Xu3Hu, TpeOyromue Bpioopa GU3NIECKON MOJIeNH AJIsl CUTyalluu
MIPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO Kk wmaTepuansbHO-
TEXHUYECKOMY OOECIEeUEHHI0 YueOHOTO Mporiecca Kypc (UMUK YrIyOJaEHHOTO
YpOBHS Ha YPOBHE CpEAHETO OO0IIero oOpa3oBaHMs OJDKEH H3ydaThbCs B
YCJIOBHUSX TMPEIMETHOro KaOuHera. B kabuHeTe (QU3NKUA JOKHO OBITh
HEeoOXoauMoe JabopaTopHOE OOOpYAOBaHUE JJIS BBITIOJHEHHS YKa3aHHBIX B
nporpaMme 1o (U3MKe YYCHWUYECKHX OTBITOB, JJAOOPATOPHBIX pabOT M padoT
NPAaKTUKyMa, a TaKKe JEMOHCTPAIIMOHHOE 000pY/TI0BaHNUE.

JlemoHCTpanmoHHoe oOopynoBaHue QGopMupyeTcss B COOTBETCTBHHM C
NPUHIIMIIOM MWHHAMAJIBHOM JTOCTATOYHOCTH W 00ECIeYUBACT TIOCTAHOBKY
NIEPEUNCICHHBIX B MporpaMMe 1O (HU3UKE KITIOYEBBIX JICMOHCTpAIlUNA IS
UCCIICIOBAHUS M3y4YaeMbIX SBJICHUH W TPOIECCOB, OJMIUPUYSCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHOoe 00OpyIOBaHHE I YYECHUYCCKUX IPAKTHUYCCKUX pPadoT
dbopMHpYyETCS B BHJIC TEMAaTHYECKUX KOMIUICKTOB M 00€CIIeUYnBaeTCs B pacuére
OJIHOTO KOMIUIGKTAa Ha JABYX OOydYaroIIMXCsA. TeMaTHYeCKue KOMIUICKTBI
1a00paTOpHOTrO 00OPYIOBAHUS JIOJDKHBI OBITH MOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUH aHAJIOTOBBIX U IU(MPOBBIX MTPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMHU LIETISIMU U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISAIOTCS:

dbopMupoBaHUE HHTEpeca W CTpEeMJICHUS OOYyYaroIMXCA K HaydYHOMY
U3YYCHHUIO TMPUPOJbI, Pa3BUTUE UX HWHTEJUIEKTYyaJIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TO3HaHUs U (OPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa HU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BaHUEM
(bu3MUeCcKNX 3HAHUN U HaAYYHBIX JOKA3aTEIbCTB;

dbopMuUpoBaHUE TPENCTABICHUNA O PONHM (PUUKHU I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHanbHON EeSITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
JanbHEUIIeMy OOYYeHHIO B ’TOM HANPaBICHUU.

JlocTrkeHue ITUX 1efiel oOecrieunBaeTCs PEIICHUEeM CIEIYIONINX 3a71a4 B
mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HAaHMK 00  o0mux  usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO
bu3HKY, STEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI aCTPODU3HUKY;

dbopMHupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS s
00BsicHeHNS (M3UYECKUX SIBICHUA B MPUPOJE U JJISl MIPUHSATHUS MPAKTUUECKUX
pEIICHU B MOBCETHEBHOW KU3HU,

OCBOCHHE CIIOCOOOB pEIICHHUS pa3IWYHBIX 3a7ad C SIBHO 3aJaHHOU
¢duznueckoil MOIENbI0, 3a7a4, MOAPa3yMEBAIONIUX CAMOCTOSTEIIFHOE CO3/IaHNe



(¢u3znueckoil MojJenau, aJeKBATHOM YCIOBMSM 3aJaud, B TOM YHCIE 3aJad
MHXEHEPHOI'O XapaKTepa;

MOHUMaHUE (PU3NYECKUX OCHOB M MNPUHILMIIOB ACHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOIECCOB, HUX BIMSIHHUS Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOATEJIBbHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(¢u3MUeCcKUX OHKCIEPUMEHTOB, aHalu3a W UHTEpIpeTauuud HHPOpPMaLHH,
OIpeJIENICHHs] TOCTOBEPHOCTHU MOJYUEHHOT'O pe3yibTaTa;

CO37aHUE YCIOBUM ISl pa3BUTUS YMEHUUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOM JEATEIIbHOCTH;

pa3BuTHEe WUHTepeca K cdepam mnpodeccuoHaNbHOW JE€ATEIbHOCTH,
CBSI3aHHOM C (PUBUKOA.

B cootBerctBun ¢ TtpedoBanusiMu PI'OC COO yrayOGnéHHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®PuszMKa» Ha YPOBHE CpEJHEro oOIIero
oOpa3oBaHus BbIOMpaeTcss O0YyYaloUMUCS, IJIAHUPYIOIUMH IPOJIOJKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha wusyuenue ¢usuku (yrnyOn€HHBIA YpPOBEHb) Ha YpPOBHE CPEIHEro
obmrero oopazoBanusi otBoAuTcs 340 vacos: B 10 kmacce — 170 yacoB (5 gacos
B Hegnento), B 11 kmacce — 170 yacoB (5 yacoB B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o (u3MKe MepedyeHb Ja0OpaTOPHBIX WU
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YUWUTENh JI€JAeT BBIOOP
NpOBEJICHUsI JIa0OPaTOPHBIX PAbOT U OMBITOB C YYETOM HMHAMBHUAYATBHBIX
ocoOeHHOCTEN 00y4arommxcs.



COIAEPKXAHUE OBYUYEHUSA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®uzuka — ¢yHAaMeHTalIbHAs Hayka o mnpupone. Hayunwlii merton
MMO3HAHUS U METOIbI UCCIICTOBAHUS (DU3NUECKUX SIBJICHUU.

DKCIIEpUMEHT M Teopusl B Mpollecce mo3Hanusi npuposl. Habmronenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHus: (pu3nueckux BETUYUH (aHAJOTOBBIE U LHU(POBBIC
U3MEPUTEIILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHnoct  u3MepeHuit  (u3Myeckux BenW4YuH (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopaenupoBanue (GU3UMYECKUX SBICHUM W TPOIECCOB (MaTtepuajbHas
TOYKa, aOCOJIFOTHO TBEPAOE TEJO, HAcadbHAas >KUJIKOCTh, HJCAIbHBIN Tras,
ToueuHbIN 3apsin). ['unoreza. duznueckuit 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
dusznyeckas TeOpus.

Ponbs u Mecto ¢uszuku B GOPMUPOBAHUHM COBPEMEHHON HaYyUYHON KapTHUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3Mepenune cuiabl TOKa U HANPSKEHUS B ILIEMU IMOCTOSHHOTO TOKAa MPH
MTOMOIIIM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTETBHBIX MPUOOPOB.

3HaKOMCTBO C 1u(ppoBoi 1aboparopueit no pusuke. [Ipumepsr uzmMmepeHus
(bu3MUecKrX BETUYNH MPU MOMOIINA KOMIIBIOTEPHBIX JAaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepHaibHOM TOYKH, €r0 MPOEKIMA HA OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienre, CKOpOCTh (CpEHSISI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pAaBHOYCKOPEHHOE  MNPSIMOJUHEWHOE  JIBUIKCHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MYyTH MATEPHAIBHOM TOUKHU
OT BPEMEHU U UX TpaduKH.

CBoOomHoe majeHne. Y CKopeHrue cBoOOIHOTO MmajeHus. [[BikeHne Tena,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBHCHUMOCTHh KOOPAHMHAT, CKOPOCTH U
YCKOPEHHsI MaTepUaIbHON TOYKHA OT BPEMEHHU U UX TPAPUKU.

KpuBonuneinnoe nBuxeHue. JIBH)KEHHME MATEPUAIIBHOM TOYKH IO
OKPYXHOCTH. YTJOBas W JWHEHHas cKOpocTh. [leproa m wactora oOparieHus.
LentpocTpemutenbHoe (HOpPMAJIbHOE), KacaTeldbHOE (TaHTCHIMAIbHOE) H
MOJIHOE YCKOPEHUE MATEPUATBHOU TOUYKHU.

TexHnyecKkne YCTPOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIHUIOMETD,
JNBH)KEHUE CHApSJOB, LENHbIC, IIECTEPEHYAThIE W PEMEHHBIE IMEpEIayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpauuu.

Mopenb CHUCTEMBI OTCYETA, WJLTIOCTpalus KMHEMATUYECKUX
XapaKTEPUCTHUK JIBUKCHUS.

Cnoco0bI ucciaea0oBaHus IBHXKCHUH.



NnnrocTpauust nOpeaenbHOro MepexoJa W M3MEPEHHE MIHOBEHHOMU
CKOpOCTH.

[IpeoOpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBrkeHus: Teiia, OpOLIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hanpagnenne ckopocT pu ABMKEHUH MO OKPY>KHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME MMYyTEW, TPACKTOPHM, CKOPOCTEN IBHKEHHUSI OJHOTO M TOTO K€
T€la B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yyeHne HEpPaBHOMEPHOTO JBWXKEHHS C  LEJIbI0  ONpENeNICHUs
MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHUss TpU  MOPSIMOJMHEMHOM  PaBHOYCKOPEHHOM
JBH>KEHUHU 10 HAKJIIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM
JIBI>KCHHH.

N3mepenune  yckopeHus  CBOOOJHOTO  MajaeHUS  (PEKOMEHIOBAHO
UCITIOJI30BaHME ITU(POBOH JT1abOpaATOPUN).

N3yuenne paBWKeHUsI Tela, OPOIIEHHOrO TOpU3OHTaNbHO. IIpoBepka
TUIIOTE3bl O MPSIMOW MPOMOPIMOHAIBHON 3aBUCUMOCTH MEXIY JTabHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTBIO TeJa.

N3ydyenne nBUXKEHHS Tela MO OKPYXKHOCTH C TMOCTOSSHHOW MO MOIYJIIO
CKOPOCTBIO.

HccnenoBanure  3aBUCMMOCTH  mepuofa  oOpalieHuss KOHMYECKOTO
MasgTHHKA OT €ro MapaMeTpOB.

Tema 2. /lunamuxa.

[TepBbiii 3akoH Hptorona. MHepumanbHbie cucTeMbl oTcuéra. [IpuHumn
OTHOCHUTEJIBHOCTH [Manunes. HeunnepunanbHeie CUCTEMBI oTcuéra
(ompenenenue, MPUMEPHI).

Macca tena. Cuna. [IlpuHimn cynepno3uiuuu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HproTOHA Is1 MAaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TITOTEHHS. OKBUBAJIEHTHOCTh TPAaBUTALMOHHON U
WHEPTHOU MacCCHI.

Cuna tsxecTu. 3aBUCMMOCTh YCKOPEHHSI CBOOOIHOTO MaJIEHUs OT BBICOTHI
HaJ] TIOBEPXHOCTHIO TUIAHETHI M OT Teorpau4eckol MmUpOTHl. JIBHKeHue
HEeOECHBIX Tel W UX CHyTHUKOB. 3akoHbl Keruepa. IlepBas kocmudeckas
CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBHXKylierocst c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBXKEHUSI U CUJIa TPEHHS
nokosi. Koaddunment tpenus. Cuna CONpOTUBICHUS MNPU JIBUKEHUHU TeJia B
KUJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumena.

TexHnuecKkne yCTpOWCTBA M TEXHOJOIMYECKHUE MPOLECCHI: MOAUIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpauuu.

HaGnronenne pABukeHHsT Ted B HMHEPIHUATBHBIX M HEWHEPUUATBHBIX
CUCTEMAX OTCYETA.

[TpyHIMIT OTHOCUTEIBHOCTH.



Kauenne nByX HMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHATbHON CUCTEMBI OTCUETA.

CpaBHEHME pABHOJCUCTBYIOIIEH NPUIOKEHHBIX K TEIy CHI C
MPOU3BEICHUEM MACChl Te€jla Ha €ro YCKOPEHHWE B HMHEPUHUAIBHOW CHUCTEME
OTCYETA.

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJITATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace 1no B3auMOAEUCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[enTpoOekHbIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOACHCTBYIOIIEW CHUJI TMpU JABHXKEHHU Opycka IO
HAKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHUMOCTH BPEMEHM JIBI)KCHUSI Opycka IO
HAKJIOHHOM IIJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTU CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

Wsy4yeHue NBIKCHUS CHCTEMbI TeJl, CBS3aHHBIX HHTBIO, MEPEKUHYTOH
yepes JIETKuii OJI0K.

N3mepenne  koadduimeHnta  TpeHUsT O  BEIMYMHE  YIJIOBOTO
kod¢ppunmenta 3aBucuMOoCTH Frp(N

UccnenoBanne nBrkeHuss Opycka 1O HAKJIOHHOM IJIOCKOCTH C
nepeMeHHBIM KOd(DPUITUEHTOM TPEHUSI.

N3ydeHne nBUKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynarensHoe U BpamaTesibHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpaileHus. Ilnedo cumsl.
CnoxeHue cuil, IPpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECHUS TBEPIOTO TEA.

YcroitunBoe, HEyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHU4YeCcKHe YCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: KPOHIITEHH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpauuu.

YcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1abopamopusie pabombslt, RPAKMUKYM.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJa, HMMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJI YIIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3akonbl cOXpanenus 6 Mexanuke.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBbl MAaT€pHUalIbHBIX TOYeK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIBHBIX TOUEK. Teopema 0 ABUKEHUU LIEHTPA Macc.

NMnynbc CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MomMeHT nMnyiibca MaTepuaibHO Touku. [IpencraBinenne o coxpaHeHUH
MOMEHTA UMITYJIbCA B IIEHTPAIbHBIX MOJSAX.

Pabora cuiapl Ha MaloM M Ha KOHEYHOM TmiepeMernieHuu. ['paduyeckoe
MpeACTaBIeHUE PaOOThl CUIIBI.



MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi matepuaibHO Touku. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUHU MATEPUAIIBHOU TOUKH.

[ToreHnmanbHble W HEMOTCHUMAIbHBIE CHIIbL. llOTEHIIManbHAS SHEPrHUsl.
[TorennumanbHas SHEprusg yIpyro nedopMupoBaHHON MPY>KUHBI.
[ToreHmanbHass »SHEprus Telda B OJHOPOJAHOM TPaBUTAIMOHHOM MOJIE.
[TorennmanbHasi SHEprusg Tella B TPABUTALMOHHOM II0JI€ OAHOPOJHOrO Iapa
(BHYTpHM M BHE miapa). BTopas xocmuueckasi cKOpoCTb. TpeThs KOCMUYECKas
CKOPOCTb.

CBsi3b pa0bOThl HEMOTEHIHMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyun 11 UACATbHOM KUJKOCTH KAaK CIIEACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU SHEPTUH.

TexHuueckue yCTPONUCTBA M TEXHOJOTMYECKUE MPOIECCHI: JBHKECHUE
pakeT, BOAOMET, KOMNEP, MPY>KUHHBIM MUCTOJET, TUPOCKOM, (PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PaOOTHI.

B3aumHble mpeBpallieHuss KUHETUYECKOW M MOTCHUUATIBHON SHEPTUMl MpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIH SJIEKTPOMOOWISI U MOIUTHOCTU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUs1 UMITYJIbCAa IIPU YIPYTOM B3aUMOJICUCTBUMU.

N3mepeHrne KNHETHYECKOW YHEPTUM TEJIA IO TOPMO3HOMY MYTH.

CpaBHeHHE HM3MEHEHHUs MOTEHIUAIBLHON HSHEPTrUU TMPYKHUHBI ¢ paboTOM
CHUJIbI TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS TIPH JBIXKEHUU TeJla MO HAKIOHHON
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopu.

OcHOBHbIE TOJIOKEHUSI MOJEKyIapHO-kKuHeTnuecko teopun (MKT), ux
ombiTHOe oOocHOBanue. Juddysusa. bpoyHoBckoe mBmkeHue. XapaxTep
JNBW)KEHUS W B3aUMOJEHCTBHUSI YacCTHI] BewecTBa. Moaenu CTpOEHHUs Ta3os,
KHUJIKOCTEH M TBEPABIX TET M OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozenei. Macca u pasmepbl Moiiekynl (atomoB). KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo.

TemnoBoe paBHOBecue. TemmepaTrypa u crmocobsl e€ m3Mepenus. [llkama
temnepatyp Llenbcusi.

Mogenp wuAcanpHOr0 Tra3a B  MOJIEKYJSPHO-KHMHETUYECKOM TEOPHH:
YaCTHUIIBI Fa3a JIBUXKYTCS XaOTUUYECKU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneitpona. AOcomtoTHas
temmneparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omnponecchl



B HJCAJbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPEICTaBIEHNE U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

CBs3p  MeXAy [JaBICHHEM M CPEIHEHM KHHETHYECKOM DJHEPrueu
MOCTYNATEIBbHOTO TEIMJIOBOrO JABM)KEHHUS MOJIEKYJI MJI€aJbHOrO ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH UI€ATBHOTO rasa).

CBs3p aOCOJIOTHOM TeMmeparypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO
CpeaHEeW KUHETUYECKOM DHEpPruey NOCTYIATEIbHOTO TEIUIOBOIO JIBUKEHUS €€
YacTHUL.

TexXHUYecKne YCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETD,
OapomeTp, Mony4yeHue HaHOMAaTEPUAIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHL] BELIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peasibHOro OpOYHOBCKOTO ABUKEHUSI.

Huddy3us xxuakocTe.

Mopnens onbita HTepHa.

[IputsxeHne MONEKyJI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmonenue u uccnegoBaHne U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne mnponecca yCTAaHOBJIEHHS TEILUIOBOIO PAaBHOBECUS IIPU
TEIUI00OMEHE MEX]1y ropsiueid U XOJ0IHON BOJOM.

N3yuyenue uzorepmuueckoro mporecca (peKOMEHIAOBAHO HCHOJIb30BaHHE
1udpoBoi 1abopaTtopun).

N3ydenne n30XopHOro rnporecca.

N3yuyenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEUIHUX YCIOBUH s
TEPMOJUHAMUYECKOW CHUCTEMbl. DBHeEmIHWE © BHYTPEHHUE MapaMeTphl.
[TapameTpbl TEpMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHUE 3HAUYCHUS BEJINUYUH,
ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. Camonpou3BOibHAs —pelakcamus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanbHOr0 ra3a B TEPMOJUHAMUKE — CUCTEMa YPaBHEHUM:
ypaBHeHHE MenaeneeBa—KitanelpoHa U BeIpaK€HUE 11 BHYTPEHHENW SHEPTUMU.
VYcioBuss NPUMEHMMOCTH OTOM MOJENIH: HHU3KAas KOHIEHTpAlUUs YacTHll,
BBICOKME TEMIIEPATYpPHI. BripaxkeHue 11l BHYTPEHHEW YHEPIUU OJTHOATOMHOTO
WJICAIBHOTO Tra3a.

KBazucratnueckue nu HeCTaTUUECKHUE TTPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIWHAMUKE. BplunciieHne paboThl M0
rpaduky mporecca Ha pV-auarpaMmme.

Tennonepenaya Kak Ccnoco0 M3MEHEHUS  BHYTPEHHEH  DHEPTHUH
TEPMOJMHAMUYECKONH CcHUCTeMBbl 0e3 coBepmieHus paboTel. KouBekmus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KommuecTtBo Temnorel. TemnoéMkocTs Tenma. YaenbHas W MOJSpHas
TEINIOEMKOCTH BEIIECTBA. YpaBHEHUE Maiiepa. YaenbHas TEIUIOTa CropaHusd
ToruinBa. Pacu€r konumyecTBa TeIIOTH Npu Temionepenade. [lonstue 00
aarabaTHOM IIpoIiecce.



IlepBblii 3aKOH TepMOIMHAMUKH. BHyTpeHHsa sHeprus. KoamdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHHUSI BHYTPEHHEH DHepruu
TEPMOJIUHAMUYECKON CHCTEMBL.

Bropoit 3akOH TEpMOAMHAMUKU JUISI PABHOBECHBIX ITPOLIECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSHUE TEPMOJMHAMHYECKOW CUCTEMBI MPOXOAUT
eMHCTBEHHAs aguabara. AOCONIOTHAs TeMIepaTypa.

Bropoli 3akOH TEpPMOAWMHAMHUKM [UI1 HEPABHOBECHBIX IPOLIECCOB:
HEBO3MOXXHO MepeaTh TEIUIOTY OT 00Jiee XOJIOIHOIro Teja K 0ojee HarpeToMmy
6e3 komnencauuu (Knaysuyc). HeobpatuMocTs IpupoAHBIX TPOLECCOB.

[Tpuniune! nectBus TermnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenne KII. Huxn Kapno.

DKOJIOTUYECKHE  aCMEKThl  HMCHOJIB30BAHUSl  TEIUIOBBIX  JIBUTATEJICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKUE MPOIECCHI: XOJIOIUIbHUK,
KOHJIUIIUOHEP, NHU3EIbHBIN U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOuHa,
MOJIyYCHUE CBEPXHU3KUX TEMIEPaATyp, YTWIH3ALMS «TEIJIOBBIX» OTXOJIOB C
UCITOJIb30BAaHUEM TETUIOBOTO HAacoca, YTWIH3AlUs OMOOPTraHWYECKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenne remmnepaTypsl Ipy ainadaTHueCKOM PaCIIUPESHUH.

Bosnyminoe orauso.

CpaBHeHME yACIBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnioco0bl UI3MEHEHUSI BHYTPEHHEH YHEPTUU.

Hccnenosanue annabaTHOTO Mpolecca.

KomnbroTepHble MOJENN TEMIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKmMuKym.

N3mepenue yaenbHON TeMIOEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BELIECTBA.

Hccnenosanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSI3U 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U
TEMIIEPATYPbl KUMICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoobwl.

[TapooOpaszoBanne u KoHaeHcanus. Mcnapenue w kumeHue. Y elbHas
TEIJIOTa MapooOpa30BaHMS.

HachilieHHble ¥ HEHAChILIEHHbIE TMapbl. KadecTBEeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBJIEHUS HACBIIIEHHOIO Iapa OT TEeMIeparypbl, HX
HE3aBUCUMOCTh OT O0BEMaA HACHIIIEHHOTO Mapa. 3aBHCHUMOCTH TEMIIEpPaTyphI
KUIICHHS OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3gyxa. AOCOIIOTHAS U OTHOCUTENIbHAS BJIa’KHOCTb.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOMCTB KpHUCTaJIOB. lIlnaBieHne W KpucTammzauus. YJIelbHas TEILIOTa
riasnenns. Cyomumanus.

Hedbopmanmm TBEPAOrO Tena. PacTskenme m cxarme. Capur. Moayib
HOnra. [lpenen ynpyrux negopmanui.

TennoBoe pacuMpeHne KUIKOCTeN U TBEPBIX Tel, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWW YaCcTHI] BEIIECTBA Kak
MPUYMHA TENJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTrUN B (PA30BBIX MEpEXoaax.

VYpaBHeHHE TENIOBOrO OanaHca.



HosepxHocTHOE HaTsDKeHNE. KOO QUINEHT TOBEPXHOCTHOIO HATSKCHIIS.
Kanunnsapusle sBnenus. JlaBieHuE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xunkoctu. @opmyiia Jlamnaca.

TexHuuecknue yCTpOHMCTBA W TEXHOJOTMYECKUE TMPOLECCHI: KHUIKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TUIEHKAMMU.

CMmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl M3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIhJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenune aGCoNMOTHON BIIAXKHOCTU BO3JyXa W OIlEHKA MacChl MapoB B
OMEUICHUH.

N3mepenue koadpuiiueHTa NOBEpXHOCTHOTO HATSKEHUS.

N3mepenue monyns FOHra.

UccnenoBanne 3aBucuMocTd AedopMaiii  pe3sMHOBOro obpasia oT
IPWIOKEHHOW K HEMY CHUJIBL.

Paznen 4. JinekTpoauHaMHUKa.

Tema 1. dnekmpuueckoe nosne.

DnekTpu3auus Tea U €€ MpOsIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOIHMKHW, OUAIEKTPUKKA M TOJYNPOBOIHUKH.
DNEeMEHTApHBIA 3JIEKTPUUECKUN 3apsl. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hampsix€anocts  snexktpudeckoro mods. [IpoOueiii  3apsia.  Jluaum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO NoIs. Pa3HOCTH MOTEHIIMATIOB U
HanpspkeHue. [loTteHunanbHas 3HeEprust 3apsjaa B JIEKTPOCTATUYECKOM MOJIE.
[loTtenuuan »smekTpocTatnueckoro moiss. CBsA3b HANPSHKEHHOCTH MO U
PA3HOCTH MOTEHIMAIOB AJI 3JIEKTPOCTATHUYECKOTO MO (KaK OJHOPOAHOTO, TaK
1 HEOJTHOPOJHOTO).

[IprHIMI CynepnO3ULY STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilone paBHOMEepHO 3apsibkeHHOUN cdepsl. [lone
PaBHOMEPHO 3apsDKEHHOro 1o o0béMy mapa. [lone paBHOMEPHO 3apsiKCHHOM
OeckoHeuHOW IUIOCKOCTH. KapTHHBI JMHHH HANpsOKEHHOCTH OTHX MONCH H
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JIMPNEeKTpUKM B DIIEKTPOCTATHYECKOM  moJie.  Juanexkrpuueckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop.  ONEeKTpOEMKOCTb  KOHAEHCATOpAa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPa.

[TapannenbHoe  coenuHeHue  KoHaeHcatopoB.  IlocienoBaTenbHOE
COEIMHEHUE KOHAEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOJIHOM DJIEKTPUYECKOM IIOJIE.

TexXHUYecKne yCTPOMCTBA U TEXHOJIOTMYECKHUE IPOLIECCHI: DIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3allUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

YCTpOMCTBO M MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatiudeckoro reueparopa (Bau ne ['paada).

[TpoBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOMCTBO W JAEHUCTBUE KOHJEHCATOPAa NOCTOSHHOW W TEPEMEHHOU
€MKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOpa.

3apsaka U paspsiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomot, npaKmMuKym.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmionenne mnpeBpallileHuss SHEPIUM 3apsHKEHHOTO KOHAEHcaTopa B
SHEPTUIO U3JIYYEHHUS CBETOAHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEpKAIlel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEH[UAJIOB (HanpspHKEeHUs ) npu
NIOCJIEI0BATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBuss  CylIECTBOBaHUSA ~ MOCTOSHHOTO — 3JIEKTPUYECKOrO0  TOKA.
Ucrounuku Toka. Hanpsixenne U u 3/1C &.

3akon OMa JiJ1g yyacTKa LernH.

DIEeKTpUUECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTUBIICHUS
OJHOPOJHOIO IMPOBOAHUKA OT €ro JUIMHBI U IUIOLIAJAN HONEPEYHOTO CEUECHUS.
Y nenpHO€ COMPOTUBIIEHUE BENIECTBRA.

[TocnenoBarenpHOE, napajjieIbHOE, CMEIIaHHOE COEMHECHUE
MPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX JieKkTpudeckux nemnen. I[Ipasuia
Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAEISIEMAas Ha
pe3ucTope.

OJIC u BHyTpeHHEE COMNPOTHBICHHE HCTOYHHUKA TOKa. 3akoH Oma s
MOJHON (3aMKHYTOM) JJEKTPUYECKOM I1ernd. MOIIHOCTh HCTOYHHMKA TOKa.
KopoTkoe 3ambikanue.

Konpaencarop B 1ienu nocTostHHOrO TOKA.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON IHEPTUU.

Jemoncmpauuu.



N3mepenue cuibl TOKa U HAMPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKAa OT HANpPsDKEHMs JUIsl PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COMPOTUBIICHUS ITUIUHAPUYECKUX MPOBOJHUKOB OT JIJTUHBI,
TUJIOLIAAM TIOTIEPEYHOr0 CEUEHUsl U MaTepHana.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTHUBICHUS TpHU
MTOCTOSTHHOM HaIPsKEHUH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

CniocoObl coenMHeHNsI ICTOYHUKOB Toka, DJIC Gartapei.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY IMOJIIOCAMU HMCTOYHHUKA
TOKa OT CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

UccnenoBanne 3aBUCHMOCTH CWJIBI TOKa OT HAMPSDKCHHUS JJIS1 JIAMITBI
HaKaJIUBaHUS.

YBenuueHnue npeaena u3MepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTURIICHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJIC rajapbBaHUYECKOTO 3JeMEHTa OT
BPEMEHHM MPU KOPOTKOM 3aMBIKAHUHU.

HccnenoBanue pa3HOCTH MMOTEHIMATIOB MEXIY IMOJIIOCAMU HMCTOYHHUKA
TOKa OT CHJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTH MCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DneKTpuyecKass MPOBOJUMOCTb PA3JWYHBIX BELIECTB. JIEKTPOHHAS
IPOBOJIUMOCTH TBEPIBIX METAJJIOB. 3aBUCUMOCTb COIIPOTUBJIEHUSI METAJIIIOB OT
TeMriepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOCTBeHHass W TpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynmpoBogHUKOBEIE TPUOOPHI.

DNEKTPUUECKUN TOK B JJIEKTPOJIUTAX. DIECKTPOJIUTAYUECKAS TUCCOLUALIMS.
DnexTponu3. 3akoHbl Dapajies A1 AIEKTPOIn3a.

DJIEKTpUUECKUM TOK B razax. CamMOCTOSITENIbHBIN U HECAMOCTOSITEIbHBIN
pa3psa. PaznyuyHble TUIIBI CAMOCTOSITENILHOTO paspsaaa. Monnus. [lmazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiaHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYIPOBOJHUKOBBIE MPHUOOPHI: JHO,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKA, padUHUpPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 35ekTponusa Dapanes.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyMm.

Habnronenue anextposusa.

N3mepenue 3apsiia 0THOBAIEHTHOI'O HOHA.



HccnenoBanve 3aBUCUMOCTH  CONPOTHBICHHUS  TEpPMOpE3HCTOpa  OT
TEMIIEPaTYPBhl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJIA.

Du3HYeCKUl NPAKTHKYM.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIWYMH C  HCIOJIb30BAHUEM
aHAJOTOBBIX M UU(POBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CcHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENbHBIE IOIPELIHOCTH
u3MepeHuid pusndyeckux BeanunH. OLEeHKa TpaHull TOTrPEIIHOCTEN.

IIpoBeneHue KOCBEHHBIX W3MEPEHUM, MCCIENOBAaHUNA 3aBUCUMOCTEN
(¢u3nUecKuX BEIMYMH, IMPOBEpPKA MPEAIOKEHHBIX TUnore3 (BbIOOp U3 padoT,
ONMMCAHHBIX B TEMAaTHMYECKUX pazfenax «YUYeHHYECKHH SKCIEepHUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonénHoro ypoBHs B 10 kimacce
OCYIIECTBIISIETCSI C YUYETOM COJAEpKATEIbHBIX MEXKIPEIMETHbIX CBS3EH C
KypcamH MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesiwcnpeomemnvle nonamus, CceA3AHHbIE C U3YUEHUEM MEN 0006
HAYYHO020 NO3HAHUA: SBICHUE, HAy4HbId (akT, THUmore3a, QuznyeckKas
BEJIMYMHA, 3aKOH, TeOopHs, HaONI0IeHne, SKCIEPUMEHT, MOJEIIMPOBaHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HU3MEPEHUM, HU3MEPUTENbHbIE MPUOOPHI,
g poBas 1adopaTopus.

Mamemamuka: peunieHUe cUCTeMbl ypaBHeHMH. JluHelHas QyHKIuS,
napabosia, runepOona, UX TpapuKd U CBOWCTBA. TPUTOHOMETPHYECKHUE
(GyHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI N MX MPOEKIIMU HA OCH KOOPJMHAT,
CJIOKEHHE BEKTOPOB.

Buonocusa: mexaHnueckoe [BWKEHHE B JKUBOW mpupone, auddysus,
OCMOC, TEIJIOOOMEH UBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKpYXKaromien
Cpelbl, yTUIN3ausl OMOOPraHMYECKOro TOIUIMBA I BHIPAOOTKHU «TEIIIOBON» U
AJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHUE W KANWUIAPHBIE SIBICHUS B
HOpUPOJE, TIEKTPUUECKUE SBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHME BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpPHAsE Macca, MOJTy4YeHHE HAHOMAaTepHaJioB, TEIUIOBbIE
CBOWMCTBAa TBEPABIX TeN, JKUAKOCTEW M Ta30B, JKUJIKHE KPHUCTAJLIBL,
AJIEKTPUYECKHE CBOWCTBA METAJJIOB, 3JEKTPOJUTHYECKAss JUCCOLUALIMS,
rajlbBaHUKa, HJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocusa:  npeoOpa3oBaHHE  JBMKEHHM C  HCIIOJIb30BAaHUEM
MCXaHH3MOB, Y4€T CyXOro M JKHAKOTO TPCHHS B TCXHHKE, CTATHICCKHC
KOHCTPYKIMHM (KPOHIUTEWH, pemeéTdyaTele KOHCTPYKLMH), HCIIOIb30BaHHE
3aKOHOB COXpPAaHEHHsS MEXaHUKH B TEXHUKE (ITMPOCKON, BOJOMET U JApYTHUE),
JBUTaTeNIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOIUIbHUK,
KOHJUIMOHEP, TEXHOJOIMU MOJYyYEHHS COBPEMEHHBIX MaTEpHAIOB, B TOM
YuCJIe HAaHOMATEepUajoB, W HAHOTEXHOJIOTMM, 3IIEKTPOCTAaTHYECKas 3alluTa,
3a3eMJIEHUE 3JIEKTPONPUOOPOB, ra3opa3psAHbIE JAMIIbI, MMOJIYIPOBOJHUKOBBIE
mpuOOPHI, TATHBAHUKA.

11 KIJACC

Pa3nen 4. DaekTpoauHaMH KA.
Tema 4. Maznummnoe noane.



B3anmopnelcTBue IOCTOSSHHBIX MAarHUTOB W IPOBOAHUKOB C TOKOM.
MarautHoe mnosie. BekTop MarHUTHOM MHAyKIMU. [IpuHOUMI cyneprno3uuuu
MarHUTHBIX NOJEU. JINHUY MarHUTHOU MHAYKLIUH.

MarsuTHoe 1oJie MPOBOJIHUKA C TOKOM (IIPSIMOI0 MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT IpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHna, €€ HampaBleHHE W MOJIYJb. JIBH)KEHHE 3apsKEHHOU
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

MaruuTtHoe none B BemecTBe. @eppoMarHeTuky, napa- 1 JUaMarHeTUKH.

TexHudyeckne ycTpoHCTBa M TEXHOJOTMYECKHE IPOILECCHI: NMPUMEHEHUE

MIOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHUN  MHAYKIIMM  MAarHUTHOTO  TIOJISI  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna 7nuHMII MarHUTHOM WHAYKIUU TIOAS JUIMHHOTO TMPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIITKH C TOKOM.

B3anmMoselicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBukeHUs Mmy4yka 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHnun NeHCTBUS AIEKTPOU3MEPUTEIIHHOTO npudopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue neiicTBUs NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIUMA HAa OCHOBE M3MEPEHUS CHUJIBI
Awmmepa.

Tema 5. dnekmpomaznumuas uHOYKUus.

SlBneHne 3neKTpOMarHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM
uHaykiuu. DJC uHayKnuy. 3aKoH 3JIEKTPOMAarHUTHOW MHAYKUMM Dapases.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKUMHA B OPOBOJHUKE, JBUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
ToJie.

[IpaBuno Jlenua.

NunykruBHOCTh. KaTyllika MHAYKTUBHOCTHM B LIENH MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckne ycTpoilcTBa U TEXHOJIOTUYECKUE MPOLECChl: MHAYKIIMOHHAS
Meyb, COJICHOUI, 3alllUTa OT 3JEKTPU3AIMU Tl MPU JIBHX)KEHUH B MAarHUTHOM
noJie 3eMIIu.

Hemoncmpauuu.

HaGmronenwne siBiIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

UccnenoBanne 3aBucumoctd ID/C MHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

[TpaBuno Jlenua.

[Tanenue MarauTa B alIOMHUHUEBOM (MeIHOM) TpyoOe.



SIBneHre caMOMHIYKITUH.

UccnenoBanne 3aBucumoctn  JOJIC  caMOMHAYKIIMM OT CKOpPOCTH
M3MEHEHHUSI CWJIbl TOKa B IICTIH.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

OrnpeneneHue MHIYKIIMY BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJieny AJIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

lapmonunueckue  konebanusi. KunHemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OIMHCcaHue (3aKOH COXPAHCHHUS MEXaHUYECKOU
sHepruu). BoIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHuN U3 UX
AHEPIreTUYECKOTO U KHHEMATHUYE€CKOTO OMUCAHMUS.

Ammuryna u (daza konebanuil. CBA3b aMIUTUTYAbI KOJIEOAHUM HCXOTHOMN
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

[Tepuon u yactora koneOanuii. [lepuoa Manbix CBOOOMHBIX KOJeOaHUI
MaTeMaTH4ecKoro MasiTHuka. I[lepuos cBOOOAHBIX KoJIeOaHHMI MPYKHHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux KojeOaHusX. BpIHYyXJAeHHBIE KOJICOAHUS.
Pe3onanc. PezonancHas kpuBas. BrnusHue 3aryxaHusi Ha BHJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAaHHUS.

TexHuueckue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECChl: METPOHOM,
9ackl, Ka4eJll, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anucek KoJaebaTeIbHOTO JIBIKCHUS.

HaGmronenne HE3aBUCHMOCTH MEpUOJIa MaJIbIX KOJICOAHHH Tpy3a Ha HUTH
OT aMILTATY/IbI.

HccnenoBanne 3aTyXamux KojgeOaHWW ¥ 3aBUCHMOCTH  Iepuoja
CBOOOJIHBIX KOJICOaHUN OT CONMPOTHBIICHHUS.

HccnenoBanne kojebaHui Trpy3a Ha MACCHBHOM TIPY)XKHHE C IICJIBIO
dbopmMupoBaHuUs MPEACTABICHUHN 00 UIeaTbHOW MOJISTH IPY>KUHHOTO MasTHHKA.

3aK0H COXpaHCHHS YHEPTUH MPU KOJIEOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mepuoma CBOOOJHBIX KOJIEOAHWW HHUTSHOTO U TMPYKUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBIDKEHHUS Tela B XOJe KOJIeOAaHWN Ha YIPyroMm
MOJBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOMINX KOJIEOaHHIA.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Tema 2. dnekmpomazHumHuosle Ko1edaAHUs.

Konebarenbupiii koHTYp. CBOOOMHBIE AIEKTPOMAarHUTHBIE KOJICOAHUS B
HCANBHOM KoneOaTenbHoM KOHType. Dopmyna Tomcona. CBs3b aMIUIHTY[IBI
3apsiia KOHAEHCATOpa C aMIUTUTYI0M CUJIbI TOKa B KoJie0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHUS YPHEPTHUH B UCATLHOM KOJIe0aTeIbHOM KOHTYPE.



3aTyxarouue AIEKTPOMAarHUTHbIE KoJeOaHus. BrinyxaeHHbIE
ANEKTPOMAarHUTHbIE KOJIEOaHUs.

Ilepemensblii TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUEHUE CHJIbl TOKAa W HAIpPSDKEHUS NpPH pa3InyHOM (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHblli IEPEMEHHBINA TOK. Pe3nucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENU CHHYCOUAAIBHOTO IEPEMEHHOI0 TOKA. Pe30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Nneanbubiii Tpancopmarop. [IpousBoacTsBo, nepemada u motpedlieHue
AJIEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKHE PUCKU TIPU IMPOU3BOJACTBE JIIEKTpOdHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTporCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: IIEKTPUUECKHIMA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTb YaCTOTHl CBOOOJHBIX KOJI€OAHMH OT HMHAYKTUBHOCTH H
€MKOCTH KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTpPOMarHuTHOrO TeHEpaTopa.

BrinyX/1IeHHbIE CUHYCOUAAIbHBIE KOJIEOAHUS.

Pesucrop, karymka MHAIYKTUBHOCTH U KOHJIEHCATOP B LIEMU MEPEMEHHOTO
TOKA.

Pe3oHanc npu mnocnenoBaTeIbHOM COEOUHEHUHM PE3UCTOPA, KaTYLIKU
WHIYKTUBHOCTH ¥ KOHJAEHCATOPA.

YcTpoicTBO M IPUHIIUIT ISUCTBUS TpaHc(opMaropa.

Mojenb JIMHUY AJIEKTPOoIIepeaadHm.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

Nzyuenne Tpancdopmaropa.

HccnenoBanne nepeMeHHOI0 TOKa 4epe3 MOCIEeA0BATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KATYLIKY ¥ PE3UCTOP.

HaGnronenne sneKTpOMarHuTHOTO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHBLE GOTTHDL.

MexaHnyeckue BOJIHBI, YCIIOBUSI MX pacrpoctpaHeHus. llomepeunsie u
IIPONOJBHBIE BOJHBL. llepuon, CkOpOCTh pacnpOCTpaHEHHs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpaK€HHUE, MpesoMIIeHUue, MHTephepeHLUs U
TudpaKIus.

3Byk. CkopocTh 3ByKa. [ poMmKkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

[IIyMoBOE€ 3arpsA3HEHHE OKPYKAIOILIEH CPEbI.

ONEeKTpPOMAarHUTHBIE BOJHBL. YCIOBUS H3JIyYEHHs BJIEKTPOMAarHUTHBIX
BOJIH. B3auMHas opueHTanus BEKTOPOB B JJIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  2JEKTPOMArHUTHBIX  BOJH:  OTPa)X€HUE, MPEIOMIICHHE,
noJsipu3alysl, uHTeppepeHus u 1udpaxuus.

[IIxana >1€KTPOMArHUTHBIX BOJIH. lIpuMeHEeHNE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

IIpuHIHNBI paguoCBA3U U TeNeBUCHM. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



TexHnueckne yCcTpoOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-
M€4Yb, YIbTPA3BYKOBASI AUATHOCTUKA B TEXHUKE U MEJULINHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenne orpakeHus U IpesioMIIeHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1uppakiiu MEXaHMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IpUMEHEHUE.

HaGmtonenne cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH U
4aCTOTOU KOJIeOaHU.

UccnenoBanne  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJH:  OTpa)KE€HHUE,
pesIoMJICHHE, MoJsipu3alus, 1udpakius, nHTepdepeHIus.

O6HapyxeHue nHOPaKpPacHOTO U yIbTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonrHEeliHOE pacnpoCTpaHEHUE CBETa B OAHOPOAHOW cpene. Jlyd
cBeTa. TOYEeUHbIM HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHU
B TUI0CcKOM 3epkaiie. Cdepudeckue 3epkaa.

[Ipenomnenne cBeta. 3aKOHBI TMPEJIOMIIEHHUS CBeTa. AOCOIIOTHBIN
nokaszaTenb npeiaomiieHUs. OTHOCUTENBbHBIA  IOKa3aTellb  IPEJIOMIICHUS.
ITOoCTOSSHCTBO 4YacTOThI CBETa M COOTHOLUEHHWE [JMH BOJH IMpPH TEPEXO0Je
MOHOXpPOMAaTHUYECKOT0 CBETA YEpe3 IPaHuLly pa3fesa AByX ONTHUYECKUX CPE.

Xox nydeit B mpusme. Jucnepcus cBeta. CI0XKHBINA cOCTaB OEJIOro CBETa.
[BeT.

[lomHoe  BHyTpeHHee  oTpaxkeHue. IIpenenpHBI  Yroa  MOJHOIO
BHYTPEHHET0 OTPAKEHUS.

ColOuparomue W paccewBaroImue JUH3BI. ToHKas auH3a. DOKyCcHOE
pPacCTOSIHHE M ONTHYECKas CWjia TOHKOW JHMH3BL. 3aBHUCHUMOCTH (POKYCHOTO
PACCTOSIHHSI TOHKOM CpepruecKor JTUH3BI OT €€ T€OMETPUH U OTHOCUTEIHHOIO
NOKa3aTeJsl IPEIOMIICHHUS.

dopmyna TOHKOU JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

XoJ Jiyya, MPOWEAIIEro JUH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckord ocu. [locTpoenne wH300pakeHWl TOYKM M OTpE3Ka MpsSMOMl B
coOUparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

Onrtnueckue mpubopel. Pazpemaromas crmocobHocTh. [71a3  kak
ONTUYECKAsA CUCTEMA.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Murepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaONMIOJEHUST MaKCUMYMOB MU MHHUMYMOB B HHTEpPhEpPEHUHOHHOU
KapTUHE OT JBYX KOT€PEHTHBIX MCTOYHHUKOB. [Ipumepbl KiacCU4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknusa ceera. Judpakmuonnas pemérka. YcIoBUE HAOIIOIEHUS
[JIaBHBIX MAKCHMYMOB TIpH MaJ€HHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKMOHHYIO PEHIETKY.

[Tonsipuszaums ceera.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: OYKH, JIYIa,
nepuckomn, ¢goToamnmnapaTt, MUKPOCKOI, MPOEKIIMOHHBIN annapar, NpOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONITHUKA, TU(PaKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

NccnenoBanne npesoMiaeHus CBETA.

HabmroneHre noiaHoro BHyTPEHHEro OTpakeHus. MoJienb CBETOBOA.

HccnenoBanne XxoAa CBETOBBIX IYYKOB YEPE3 IIOCKONAPAIIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue natepdepeHium crera.

HaGmronenue 1iBETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

HabGmonenue nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HaGmonenue nonsipu3anuu cBeTa.

[TprmeHeHune noasIpoOuI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMIIeHUs CTEKIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOI'O PACCTOSIHUSA OT BeIIeCTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HokycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Ha6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIINH CBETA.

N3yuenne monspu3alu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IydeHUs Ha IBYX HIEIsIX.

HaGmonenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[lonyueHnne  cmekTpa  HM3JyYEeHHs  CBETOAMOAA  MpPU  IOMOIIU
TU(PaKITMOHHON PEIIETKHY.

Pa3znesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannubl OPUMEHUMMOCTH — KJIACCMYECKOM  MmexaHuku. lloctynatsel
CIIELIUATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. IIpeobGpa3zoBanus JlopeHnua.
VYcnoue npudyMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeUICHHE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C DSHEPrued W HMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DHeprus moKosl.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMUYECKHE MPOLECCHI: CITYTHHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHN 3aPSIKEHHBIX YACTHLL.

Y4eHndeCcKul IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa UM SHEPrUU  PEISITUBUCTCKUX vacTull (IO
doTorpadusiMm TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM TOJIE).

Paznen 7. KBanToBas ¢pusuka.



Tema 1. KopnyckyaapHno-6011060i1i oyanusm.

PaBHOBEecHOE TeIIOBOE U3IyYeHUE (M3IyyeHue aOCOIOTHO YEPHOIO
Tena). 3akoH cMmemieHus Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otorpdexr. Ombitet A. I'. CroneroBa. 3akoHbl ¢oTodddekTa.
VYpaBuenue DiinmTeiHa 11t pororddexra. «KpacHas rpanuna» potodddekra.

JlaBneHue cBera (B YAaCTHOCTH, JaBJCHUE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 U a0CONIOTHO OTpaXkarollyro MoBepxHOCTh). Omwitel I1. H.
JleGenena.

BosiHoBBIE cBolicTBa yacTull. BonHbl ne bponnsa. /nnHa BonHb! ne bpoitis
U pa3Mepbl 00JacTH JIOKaJW3alluu JBIDKYIIEHCsS 4YacTuilbl. KopmyckyssipHO-
BOJIHOBOM ayanu3Mm. Jludpakius 2IeKTpOHOB Ha KpUCTaJIax.

Crnenuduka U3MEepeHui B MHUKPOMHUPE. CooTHoIeHus
HeonpenenéHHocrel ['eitzendepra.

TexHu4eckue ycTpoHCTBa M TEXHOJOTMYECKHE MPOIIECChI: CIEKTPOMETP,
dboToseMeHT, (POTOJATYMK, TYHHEIBHBIH MHMKPOCKOI, COJIHEUHasi Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTHBIICHUS TOJYIPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenosanue Goropesucropa.

N3mepenue noctostHHoi [Inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanne 3aBUCUMOCTH  CHJIBIL  TOKa 4YE€pe3  CBETOAUOZ  OT
HaIPSKEHUS.

Tema 2. Qu3zuxka amoma.

OnbITHL O UCCIIEIOBAHUIO CTPOEHUsI aTtoMa. [lanerapHas mozaenb atoma
Pezepdopna.

IToctymarel bopa. U3nyuenue u moruomnieHne (OTOHOB IPH TEPEXOe
aToma C OJIHOTO YPOBHS SHEPIUU Ha JPYrou.

Bunsl ciektpoB. CrieKTp ypOBHEM 3HEPTrUH aToMa BOJOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMUYECKHUE MPOLECCHI: CIIEKTPAIbHbIN
aHau3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.

Mogens onsita Pesepdopaa.

HaGmonenne MMHEHYaThIX CIIEKTPOB.

YCTpOoNCTBO M AEUCTBHUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenue JIMHBI BOJIHBI J1a3€PHOTO U3TyUEHHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HabGmronenre nuHedyaToro CrexKTpa.

UccnenoBanne crnekrpa pa3peKEHHOrO0 aTOMapHOIO  BOJAOpOJa U
u3MepeHue noctosinnon Pundepra.

Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHmMAPHLIX YACMUY.

Hyxknonnas moaens siapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucino sapa. M3otonsl.



PanunoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-
pacnaz. I'amma-usinydeHue.

3aKOH paJMOaKTUBHOIO pacnaja. PaguoakTWBHBIE W30TOINBI B IPHUPOJE.
CBolicTBa MOHM3UPYIOILIETO U3Iy4YeHUs. BiusiHrEe painoaKTUBHOCTH Ha >KUBBIC
opranu3Msbl. EcrecTBeHHbil (hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl anapa.

Snepnpie peakuuu. Jlenenue u cuHTE3 sfAuep. fAEpHBIE PEAKTOPHI.
[IpoGnembl ynpaBisieMoro TepMOSIAEPHOIO0 CHUHTE3a. DKOJIOIMYECKHE ACTIEKThI
pa3BUTHS AIEPHON IHEPTETUKH.

Mertonp! perucTpalvy U UCCIIEIOBAHMS DIIEMEHTAPHBIX YACTHII.

DOyHAaMEHTaJIbHbIE B3aUMOJCHCTBUSA. bapuUOHBI, ME30HBI U JIENTOHHI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CtaHgapTHOW Mojenu. TémHas maTepus U TEMHas
SHEPTIHUsl.

EnunctBo puznueckoit kapTUHBI MUpA.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JTO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop, TEPMOSAEPHBIM pEaKTOp, aTOMHAas
6oM0a, MarHUTHO-PE30HAHCHAS! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normnomieHus: 6eTa-4acTuil aTlOMHUHHEM.

Pa3zpnen 8. DiieMeHTBHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BUTUA acTpoHOMUHU. [IpuKiIagHOE W MUPOBO33PEHUECKOE
3HauU€HHWE AacTpOHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (PHU3MKH T OOBSICHEHUS
IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Mertonsl acTpoHOMUYECKHX HcclieioBaHU. COBpEeMEHHBIE ONTUYECKUE
TEJIECKOTIIbI, PAIMOTENIECKOIIbI, BHEATMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gnoro He6a. Co3Be3nus, SpKue 3BE3/bI, IUIAHETHI, UX BUAMMOE
JBUYKCHHE.

Conneynas cucrema.

Counnue. Conneunasi akTuBHOCTb. McTounuk sHepruu CostHIA U 3BE3I.

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlHarpaMma «CIEKTpabHBIMI
KJIACC — CBETUMOCTBHY». 3BE3/bl IJIaBHOW IOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» ISl 3BE3]T TJIaBHOM MOCIIEIOBATENIBHOCTH. BHyTpeHHEe
cTpoeHue 3B€37. COBpEMEHHBIE MPEICTABICHUS O MPOUCXO0KICHUU U IBOTIOLHUH
CoiHna u 3B€374. DTambl )KU3HHU 3BE3 .

Mueunsiii [lyTe — Hama [Manaktuka. [lTomoxxenue u auxenue CoJiHIA B
lNanaktuke. Tunbl ranaktuk. Panvoramaktuky u kBas3apel. UEpHbIE ABIPHI B
A/Ipax rajlakTHK.

Bcenennas. Pacmupenne Bceenennoi. 3akon Xa66ma. PasOeranue
ranakTuk. Teopust bosbmioro B3peiBa. PenukroBoe usnydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnpie npoOaeMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGmomennst  3BE3mHOrO  HebGa  HEBOOPYKEHHBIM  TJIa30M  C
WCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKECHUN JJIsI ONPEACICHUS MOJIOKECHUS
HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aust CeBepHOTro
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmonenust B Teneckon JlyHbl, IJIaHET, TyMaHHOCTEH W 3BE3IHBIX
CKOILICHUHU.



Du3HYeCKU NPAKTHKYM.

CnocoObl  u3MepeHus: (U3MUYECKUX BEIMYMH C  HCIOJIb30BAHUEM
aHAJOTOBBIX M UIU(QPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENbHBIE IOIPELIHOCTH
u3MepeHuid pusndyeckux BeanunH. OLEeHKa TpaHull TOTrPEIIHOCTEN.

IIpoBeneHrne KOCBEHHBIX W3MEPEHUM, UCCIECNOBAaHUNA 3aBUCUMOCTEU
(¢u3nuecKkuxX BEIUYMH, NMPOBEpPKA MPEIJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
ONMMCAHHBIX B TEMAaTHYECKUX pazfenax «YUYeHHYECKHH SKCIEepHUMEHT,
nabopaTopHbIC padOThI, MPAKTUKYM).

Oo6o01marouee NOBTOPEHUE.

O6oOuieHne W cucTeMaTu3alMs — COJep KaHHMsl — pa3fesioB  Kypca
«MexaHukay, «MoutexynsipHas buznka 51 TEPMOJIUHAMUKA,
«OnexkTpoauHamukay, «Konebanus u BoiHb», «OCHOBBI CHEMAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass @u3ukay, «IJIEeMEHTbl AacCTPOHOMHH U
acTpoU3UKN».

Ponb ¢u3uku U acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIOIMYECKOM,
COLIMAJILHOM M 3TUYECKON cdepax AesTeIbHOCTH 4YeJOBEKa, pPOJib U MECTO
(Gu3MKM W acCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HAYCHUE
OMMCATENBbHON, CHUCTEeMATU3UPYIONIEeH, OOBSICHUTEILHOM MU MPOTHOCTHUYECKOU
byHKui (GU3HMUecKod TEopuH, POJb (PU3UYECKON TEOpUH B (HOPMHUPOBAHUU
npecTaBieHui 0 (U3MYecKoil KapTMHE MHUpPA, MECTO (PU3MYECKOW KapTHUHBI
MUpa B 0O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUN O
IpUpOJIE.

MexnpeaMeTHbIE CBSA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 11 kimacce
OCYLIECTBIIIETCS. C YYETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3EH C
Kypcamu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, rHUmore3a, QuznUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0IeHNe, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEpPEHHE, MOTPEUIHOCTH HU3MEPEHUH, HM3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTrOHOMETpPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPAHHAT,
CIIOKeHHE BEKTOpoB. I[Ipow3BojHbie 3ieMeHTapHBIX (yHKUuA. I[IpusHaku
MOoI00UsT TPEYTOJIbHUKOB, OMpPEeNIeHUE IUIOMIAAN TUIOCKUX (QUryp u o0bEéma
TEJL.

Buonozua: >nextpuueckue sSBICHUS B KUBOM NIpUpoje, KojeOaTeIbHbIE
IBUKEHUS B JKMBOM MPHUPOJE, SKOJOTMYECKHE PUCKH IPH NPOU3BOJCTBE
ANIEKTPOIHEPIUH, SJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
YJIBTPa3ByKOBasi JHMATHOCTHKA B MEIHIIMHE, ONTHYECKHE SIBIICHHUS B >KHBOMU
IIPUPOJE.

Xumun: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAINIMYECKas CTPYKTypa
TBEPIABIX TEJN, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON  pEemETKH,
CIIEKTpaJbHbIA AHAIU3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJIEKHM MATrHUTHBIX PV,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTaTENb SIKOOU, reHepaTop NEPEMEHHOIO TOKA, WHAYKI[MOHHAS 11€Yb,
JUHUM  DJIEKTpOIEpenad, AJIEKTPOABUTraTeNb, pajgap, paauoNpUEMHUK,



TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIA amnmapar, BOJIOKOHHAsl ONTHKA, COJIHEUHas Oarapes,
CIIyTHUKOBBIC IIPUEMHUKHU, sACPHAs DHEPIeTUKA U DKOJOIMYECKUE ACIEKTHI €€
pa3BUTHA.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA IIPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS yueOHOro mnpeamera «Dusukan
JIOJKHBI ~ OTpakaTb ~ TOTOBHOCTB M CIOCOOHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHOW BHYTPEHHEW MO3MLMENH JIMYHOCTH,
CUCTEMOM ULEHHOCTHBIX OpPHUEHTALMM, MO3UTUBHBIX BHYTPEHHHMX YOEXKICHHH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTSIM POCCHUHCKOro 0O0IlecTBa,
paclIMpeHre J>KU3HEHHOTO OMbITa W ONbITa JESTEJbHOCTH B IpoLEcce
peanu3aluu OCHOBHBIX HaNpaBiI€HUN BOCHHUTATEIBHON NEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:
rpakAaHCKOr0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTH TPAXKAAHCKOM MOZUIIMM  OOyYalollerocss Kak

AKTUBHOI'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPAAUIIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTUUYECKUX U
JEMOKPaTHYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JIE€SITEIbHOCTh B  HHTEpecax
IpaXIAaHCKOrO  OOIecTBa, y4yacTBOBATh B  CaMOYIpPaBJICHUH B
oOpa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aWMOJICHICTBOBATh C COILMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTH  POCCHMCKON  Tpa)¥JAaHCKOM  MACHTHUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE€  OTHOUIEHWE K  TOCYJAapCTBEHHBIM  CHMBOJIAM,
JTOCTHXKEHUSIM POCCUICKUX YUEHBIX B 0051acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTH OIICHMBATh CHUTYallMi0 H TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIJa B MOCTPOCHUE YCTOMYHBOTO OYyIIEro.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETHUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PUINUECKON HAyKeE.

TPYA0BOT0 BOCIIUTAHMSA:

e HWHTEpPEC K Pa3IudHbIM cdepaMm TpodecCHOHATHHOU AESTEIBHOCTH, B
TOM YHUCJI€ CBS3aHHBIM C (DU3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOpP Oymymiedl mpodeccun W peamu30BHIBATH
cOOCTBEHHBIE )KU3HEHHBIC TUTAHEI;

e TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAaHHIO B
o0nacTi GU3HKHU Ha TMPOTSKECHUU BCEH KU3HU.

IKOJIOTNY€CKOT0 BOCTIMTAHUSA:

e c(hOPMUPOBAHHOCTb HKOJIOTHYECKOH KYJBTYpHI, OCO3HaHUE
100aJbHOTO XapaKkTepa FKOJOTHUYECKUX MPpodIieM;

e IUIJAHUPOBAHUE U OCYIIECCTBIICHUE JACUCTBUU B OKPYXKAIOIIEH Cpelie HA
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO PA3BUTHS YEJIOBEUECTBA;



pacIIMpEeHre ONBITA IESITEIbHOCTH IKOJIOIMUECKON HAIPABICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUM 1O (PU3HUKE.

HEHHOCTH HAYYHOI'O ITO3HAHMA

c(hOpMHUPOBAHHOCTh MHUPOBO33pEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs (HU3HUECKON HAYKU;

OCO3HAHME IIEHHOCTH HAYYHOW NE€ATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHHs] (PUBHKU OCYILECTBIATH MPOEKTHYIO M HCCIIEI0BATEIbCKYIO
NeSATENbHOCTh UHIUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1edcTBUA:

CaMOCTOSITETFHO ~ (OPMYJIMPOBATh W aKTyalU3UpOBaTh MPOOJIEMY,
paccMmaTrpuBaTh €€ BCECTOPOHHE,

OTIPENEISTh ICJIA JISATCILHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH HX
JOCTHIKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B paccMaTPUBACMBIX
(U3HYCCKUX SIBIICHUSX;

pa3pabaTeiBaTh TUIAaH pEIIEHUS MPOOJeMbl ¢ Yy4€TOM aHamm3a
UMEIOIIUXCS MaTEPUAIIbHBIX U HEMaTePHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHHBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISAM, OIICHUBATH PUCKH TOCJICICTBUN NEATEIBHOCTH;
KOODJMHUPOBaTh M _BBINOJHATH pPabOTy B YCIOBHSX pEAIBHOIO,
BUPTYQJIBHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH >KU3HEHHBIX
poOJIeM.

Bba3oBble ucciie1oBaTeLCKHUE TeCTBHUSA .

BJIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATHSIMU U
MeToaamMu (pU3NIECKOl HayKH;

BJIAJeTh HABbIKAMH  Y4COHO-HCCIICIOBATEILCKOM M NMPOEKTHOU
NEATeIbHOCTH B 00JIacTH (DU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3aaad (pU3UIECKOTO
COJICpKaHMsl, TPUMEHCHHIO PA3TUIHBIX METOJIOB ITO3HAHUS,

BJIAJETh BHJIAMH JCSATEILHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTallii, NpeoOpa3oBaHUI0 W TPUMCHEHHUIO B PA3IUYHBIX
y4eOHBIX CUTYaIMsIX, B TOM YHCJIE MPU CO3JIaHUH yUYCOHBIX MMPOCKTOB B
obOnactu GU3HKHY;

BBISIBIIATh IPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIHM3HPOBATh 3aJ]1ady,
BBIIBUTATh THNOTE3y €€ pEIICHUSA, HaXOAUTh apryMEHTBl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHM, 3a7aBaTh IapaMeTphl U
KPUTEPUHU PEIICHHUS;

aHAJM3MPOBATh IOJYYCHHBIC B XOJIC¢ PEHICHUS 3aJayd pPe3yJIbTaThl,
KPUTUYECKH  OICHWUBATh WX  JOCTOBEPHOCTh, IPOTHO3UPOBATH
WU3MCHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7a4M B 00Opa30BaTEIbLHOMN
NEATEeIILHOCTH, B TOM YHUCJIC TIPH U3YUCHUN (PUBHKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MMPUOOPETEHHBIHN OIIBIT;
YMETh IIEPEHOCUTHh 3HAaHHUS 10 (U3MKE B NPAKTUYSCKYHO 00JacTh
KU3HEIEATEILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00IaCTeH;



BBIIBUTaTh HOBBIE HWJIEW, NpeIjIararb OpPUTMHAIbHBIE MOAXOABl M
pelIeHHUS;
CTaBUTh MpOOJEMbl U 3aJauM, JONYCKAIOIIHE albTePHATUBHbIE
peLIeHHUS.

Pab6ora ¢ undgopmanmeii:

BJaJeTh  HAaBbIKAMM  TOJy4YeHHUS  UHOpMamuu  (PU3NYECKOTO
COIEpKaHMWSI W3 MCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO
OCYLIECTBIIATh IOUCK, AHAJIW3, CHUCTEMATU3ALMI0 W HHTEPIPETALMIO
uH(pOpPMAaIK Pa3InYHbIX BUJIOB U (HOPM MpECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh CpPEJICTBA HMH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PpELIICHHMM KOTHUTUBHBIX, KOMMYHUKATUBHBIX W
OpraHU3allMOHHBIX 3a/au ¢ coOJoJeHneM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

co3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKAHUS B pa3IMYHBIX (hopmaTax ¢
y4€TOM Ha3HaueHHs WH(OpMAIMU U IEeJIeBOW ayJIuTOpUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIIECTBJIATh OOIICHHE Ha Ypokax (HU3MKM W BO BHEYPOYHOUH
TS TEILHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CHUTyallMd W CMATYaTh
KOH(JITUKTHI;

pa3BEPHYTO H  JIOTHYHO U3JaraTb CBOK TOYKY 3pEHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATBHON paboThI;

BBIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHCTBUA C Yy4ETOM
OOIIMX UHTEPECOB ¥ BO3MOKHOCTEN KaXKJIOTO WIeHa KOJUIEKTHBA;
NPUHUMATh 1EIM COBMECTHOM JESTENHHOCTH, OPTraHU30BBIBATH U
KOOPJIUHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTABIATH IIJIaH
NEUCTBUHM, paCHpedciiaTh poOJd € YYETOM MHEHHM YYaCTHHUKOB,
00CyX1aTh Pe3yIbTaThl COBMECTHOM PabOTHI,

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJOTO YYaCTHHKA KOMaH/bI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBbIE NMPOEKTHI, OIEHWBATh WJEH C TO3HUIIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUYECKOE MOBEJCHUE B PA3IUYHBIX
CUTyalusX, TMPOSBIATH TBOPYECTBO W  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIe JAeiicTBUs
Camoopranuszanus:

CaMOCTOSITEIbHO OCYUIECTBIIATh TO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3MKH W aCTPOHOMHH, BBIABISITH MPOOJIEMBI, CTaBUTHh M
dbopMyITHpPOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOATEIBHO  COCTABIATH IUIAH  PEHICHUS  PACUETHBIX H
Ka4eCTBEHHBIX 3ajlay, IUIAH BBIMOJIHEHUS MPAKTHYECKOM paldoThl C
yaéTOM HMEIONIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
MPEANOYTEHNM;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM;



paclMpATh paMKH Y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
[IPEANIOYTEHN;

JienaTh OCO3HAHHBIA BBIOOp, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocoOCTBOBATh (DOPMUPOBAHUIO U MPOSABICHUIO IPYAULMU B 00JaCTH
(u3HKHU, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNIbHBIA U KYJIbTYpPHbIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTb OLIEHKY HOBBIM CHUTyalUMsIM, BHOCHUTb KOPPEKTHBBI B
JEeSITEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJI€Th HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUU Kak OCO3HaHUs
COBEPIIAEMBIX JEUCTBUN U MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBAaHMU;

UCIIOJIB30BaTh MPUEMBI pediekcuu It OIEHKH CHUTyalluu, BblIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATH PEILICHUSA IO UX
CHIDKEHHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIEATEIIbHOCTH;

NpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;
IIPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTMX MPU aHAIU3E PE3YJIbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B nporiecce noCcTHKEHHS THYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMEI 110
dbu3uKe IS YpOBHS cpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIICHCTBYETCSI ~ SMOIMOHAIBHBIA  HWHTEJUIEKT,  TPEIoJararonui
c(hOPMUPOBAHHOCTD:

CaMOCO3HaHMs,  BKJIIOYAIOUIETO  CIHOCOOHOCTh  MOHHUMATh  CBOE
HOMOIIMOHATIFHOE  COCTOSIHME, BHUJICTh  HAMpaBICHUS  Pa3BUTHUS
COOCTBEHHOM AMOITMOHATILHOMN c(epbl, OBITh YBEPEHHBIM B CeO¢€;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOIMIETO  CAaMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHHUE, CIIOCOOHOCTH
aanTHPOBATBCA K OMOIIMOHAIBHBIM H3MEHEHUSIM U TPOSBISATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAKOUIECH CTPEMIICHUE K JTOCTHKCHUIO
eI U yCHeXy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH,
HMCXO0JISI U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBATH €r0 MPH OCYIIECTBICHWU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAMBATh
OTHOMICHUS C JAPYTUMU JIFOJIBMH, 3a00THUTHCS, MPOSBIATH HHTEPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K xonny oOyuenust B 10 knacce npeiMeTHbIe Pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUIM:



MOHUMATh POJIb (U3UKU B OSKOHOMHYECKOM, TEXHOJOTUUYECKOM,
HKOJIOTMYECKOM, COLUMAaIbHOW U JTHUYECKON cdepax AesTeNbHOCTH
YeJIoBEeKa, POjb U MECTO (PU3MKM B COBPEMEHHOM HAyYHOM KapTUHE
MHUpa, 3HaYCHUE omnucaTeIbHOM, CUCTEMATU3UPYIOIIEH,
O0OBSCHUTEIHLHON U MPOTHOCTUUECKOW (DYHKIMI (PU3NUECKON TeOpUu —
MEXaHUKH, MOJEKYJISIpHOH (PU3UKK U TEPMOJUHAMHUKHU, POJIb
¢uznueckoit Teopur B GOPMHUPOBAHUU MPEJICTABICHUN O (PU3NUECKON
KapTUHE MUDA;

pa3iuyath YCJIOBUSL NPUMEHUMOCTH MoJeneld (U3NYeCKuX Tel H
pOLECCOB (SBJICHUI): MHEpLUaIbHAs CHCTeMa OTCcuéra, aOCOJIIOTHO
TBEPJIOE TEJO, MaTepHaibHasi TOYKa, PABHOYCKOPEHHOE JBWKEHUE,
CBOOO/IHOE TajieHue, abCONMOTHO ympyras aedopmanus, aOCOIIOTHO
ynopyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHHS, MOJIEN rasa,
KUJKOCTH U TBEPAOro (KPUCTALIMYECKOTO) Tela, HUicalbHBIN ras,
TOYEUHBIN 3apsifl, OJTHOPOIHOE IJIEKTPUUYECKOE MOJIE;

pasznuuath yciaoBuUs (TpaHMIlbI, 00JaCTH) MPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, TOHUMATh BCEOOITUH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh M OOBSICHATH MEXaHUYECKHE TNPOLECChl U SIBJICHUA,
UCTIONIB3YSl ~ OCHOBHBIE  TOJIOKEHUS U 3aKOHBl  MEXaHWUKHU
(OTHOCHUTETBHOCTh MEXaHUUYECKOTO JBUKEHUS, (POPMYJIbl KHHEMATUKU
PAaBHOYCKOPEHHOTO  JBWIKCHHMS, TMpeoOpasoBanus [amwmiies s
CKOPOCTM  HW  TepeMelleHusi, 3akoHbl  HproTOHA,  IPUHIUII
OTHOCHUTEJIIBHOCTH ['anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI
COXpaHEHUSI UMITYJIbCAa U MEXaHUYECKON PHEPruH, CBS3b PaOOTHI CHIIbI
C U3MEHEHUEM MEXAHUYECKON 3HEPTUH, YCIOBUS PABHOBECHS TBEPIIOTO
T€na), IPH 3TOM HMCIOJIb30BATh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bplBaThb  YCJIOBHUS  NPUMEHMMOCTH  (DU3MYECKUX  3aKOHOB:
npeoOpazoBanuii ['anuies, BTOpOro u TpeThero 3akoHOB HploTOHA,
3aKOHOB COXPAaHEHUS HMMIYyJIbCa U MEXaHUYECKON HHEpPruH, 3aKOHa
BCEMHUPHOTO TATOTEHUS;

aHANMM3UPOBATh W OOBSACHATH TEIUIOBBIE TIPOLIECCHI W SBIICHUA,
UCHoJIb3yst OCHOBHBIE TMoJIokeHUsT MKT u 3akoHBI MONEKYyJISIpHOU
GU3MKH U TEPMOJWHAMUKH (CBS3h JIaBIICHUSA UACAIBHOTO Ta3a Co
CpEIHEM  KHHETHYECKOM  JSHEPTHUEd  TEIUIOBOTO  JBWKCHHUSA U
KOHLIEHTPALlMEl €ro MOJEKYJ, CBA3b TEMIEPAaTypbl BEUIECTBA CO
CpedHEW KWHETHYECKOW DHEPrMey TEIUIOBOTO ABH)KEHUS €r0 YacTHL,
CBS3b JABJICHUS HJICAJIbHOTO ra3a C KOHIIEHTPALMEl MOJIEKY]I U €ro
TeMIIepaTypoi, ypaBHeHue MennaeneeBa—Knanelipona, nepBblii 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS] SHEPTrUH B TEIJIOBBIX MPOLIECCaX),
OpyU 3TOM HCHOJIb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUSA NPUMEHUMOCTH YypaBHEHHs MeHeneeBa—
Knaneiipona;

AQHAJM3UPOBATbL U OOBSCHATH JJIEKTPUUYECKUE SBICHUS, HWCIOIb3Ys
OCHOBHBIE  TOJIO)KEHUSI W  3aKOHBl  3JEKTPOJAMHAMUKHU  (3aKOH
COXpaHEHHUs ANEKTPUUYECKOro 3apsAa, 3akoH KynoHa, mOTeHIIMaIbHOCTh
AIEKTPOCTATUYECKOTO TOJIs, MPUHLIMI CYNEPHO3ULIMU AIEKTPUUECKUX
MOJIEH, MIPU 3TOM YyKasblBasi YCIOBUSA MPUMEHUMOCTH 3akoHa KymnoHa, a
TaK)Ke MPAKTUYECKH BaXKHbIE COOTHOUIEHUS: 3aKOHbI OMa ISl yyacTka
Heny U JUIS 3aMKHYTOM 3JIEKTPUUYECKOW 1enu, 3akoH J[xoyna—JleHna,
npaBuiia Kupxroda, 3akonsr @apajes 11l 3JIEKTPOIU3a);



OMUCHIBaTh (PU3UYECKHUE MPOLECCHl U SIBICHUS, UCIOIb3Yys BEJIMYUHBI:
MepeMeIleHHe, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI Tell,
cuiaa, MOMEHT CHJbl, JaBJCHUE, T[OTCHIHAIbHAST  DHEPrus,
KUHETUYECKasl DHEpPrusi, MeEXaHWdeckas »JHeprusi, paboTa CHIIBI,
IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CHJIa TSHKECTU, CUJla YIPYTOCTH,
CUJla TPEHUS, MOIIHOCTb, SHEPTHUs B3aUMOJCWUCTBUA Tela C 3eMIEU
BOIM3M €€ TMOBEPXHOCTH, DHEPTUsl YNpyrou nedopmainuu MNpy>KUHbI,
KOJMYECTBO TEIUIOThI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJAMHAMUKE, BHYTPEHHSSI HHEPTUs HACATHHOTO OJHOATOMHOIO
raza, paboTa ueaIbHOTO Ta3a, OTHOCUTEJbHAS BIAKHOCTH BO3/yXa,
KITJI waeanbHOTO TEMJIOBOrO JABUTATENS; DJIEKTPUYECKOE TIOJeE,
HAMpPsOKEHHOCTDh  DJICKTPUYECKOrO0  TOJsS,  HANmpsSKEHHOCTh  MOJIS
TOYEUHOIO0 3apsjia WIM 3apsHKCHHOrO0 Iapa B BakKyymMe W B
JTUAJICKTPUKE, TMOTEHIHAT JJEKTPOCTATUYECKOrO0 TMOJis, Pa3HOCThb
MOTEHIIMATIOB, JJEKTPOABIIKYINAS CHUJIa, CHJIa TOKa, HaMPSIKEHHE,
MOIIIHOCTh TOKa, D3JIEKTpHUUeCcKas EMKOCTh IUIOCKOTO KOHJEHCAaTopa,
COTNPOTHBJICHUE yYacTKa ILIEMH C MOCJIEA0BATSIbHBIM U TIapajlieIbHbIM
COCMHEHUEM  PE3UCTOPOB,  DHEPrus  DJIEKTPUUECKOrOo  TMOJis
KOHJIEHCATOPa;

OOBSICHSITH  OCOOCHHOCTH  TIPOTEKaHHWS  (DU3WYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBHKEHUE, TEIUIOBOE JIBHKEHHWE YaCTWUIl BEIIECTBa,
TEMJIOBOE  paBHOBECHMEe, OpOYHOBCKOE  JBIWXKeHHE, 1uddysus,
UCIapeHue, KUTICEHUEe M KOHJEHCAIMs, TUTaBJICHUE U KPUCTAJUIA3AIus,
HaIIPaBJIEHHOCTh TerIonepeaayH, AIEKTPU3ALMS TEN,
AKBUIIOTEHIUAJIBHOCTH MIOBEPXHOCTHU 3aPSIAKEHHOIO IPOBOJHUKA;
POBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3HUECKON BEITMYUHBI
OT Jpyrol C UCIOJb30BAHUEM TMPSMBIX HU3MEPEHUN, NTpPU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpOBATh pE3yNbTaThl MOJYUYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TpadUKOB C Y4ETOM
aOCONIOTHBIX ~ MOTPENIHOCTeH HW3MEPEHHH, [eJaTh BBIBOJABI IO
pe3yabpTaTaM UCCIEeI0BaHUSs;

IPOBOAUTH KOCBEHHBIE M3MEpEHUs (DU3NYECKUX BEIMYUH, TIPU ITOM
BBIOMpATH ONTUMAJIBLHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJIUTh  ONBITBI IO  IPOBEPKE  MPEIJIOKEHHON  THUIOTE3BI:
IJIaHUPOBATh AKCHEPUMEHT, coOupaThb AKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHbIEC PE3YIbTAThI U AENaTh BBIBOJ O
CTaTyce IPeaJIOKEHHON TUIIOTE3bI;

coOmomaTe  mpaBuia  0€30MacHOTO  Tpyda TpU  MPOBEACHUU
UCCIIEIOBAaHUN B paMKaxX ydeOHOTO SKCIEpPUMEHTa, MpaKTHKymMa u
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTEIBHBIX YCTPOWCTB W  JTAOOPATOPHOTO
000pyT0BaHMS;

peuiaTe pacy€THhIE 3aJla4d C SIBHO 33JlaHHOW W HEABHO 3aJaHHOM
(dbuznuecKkol MOJIEbI0: HA OCHOBAHUH aHAJIN3a YCIIOBUS O0OCHOBBIBATH
BBIOOp (PU3MYECKOH MOJICTIH, OTBEUANOIICH TpeOOBaHUAM 3aJIauH,
OPUMEHATh (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJIAThl
bu3nUecKnX TEOpUW TMPHU HMCIOJIB30BAHMU MATEMATHYECKUX METOJIOB
pelieHus 3ajiad, MPOBOAWTH PAcUYE€Thl HA OCHOBAHUU HMMEIOIIMXCS
JAHHBIX, AaHAJU3UPOBATh PE3YyJAbTaTbl U KOPPEKTHUPOBATH METOJIbI
peleHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;



pelaTe KaueCTBEHHBbIE 3aJauyd, TpeOyrolue MpPUMEHEHHs 3HAHUNU W3
pasHBIX pa3fenoB Kypca (M3MKH, a TakKe HHTErpallid 3HAHWNA M3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIA: BBICTPAUBAThH
JOTHYECKYIO LEMOYKY PacCyXKIEHUI C OMOpOil Ha M3YYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS,

UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS JJIsI OOBSCHEHHS OCHOBHBIX
OPUHIUMIIOB  pabOThl  M3MEPUTENBHBIX MPHUOOPOB, TEXHHUECKUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOANTH MPHUMEPHl BKJIaJa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKH, B OOBICHEHHE MPOLECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU M TEXHOJIOTH;

aHAIM3UPOBaTh W OIGHWBAaTh  TIOCIEACTBHA  OBITOBOW U
NPOM3BOJCTBEHHON  JEATENbHOCTH  YEJOBEKa,  CBSI3aHHOW  C
(GU3NIECKUMH TPOIIECCaMU, C TIO3HMIIMNA YKOJIOTHYECKOW 0€30TacHOCTH,
NPECTaBICHUH O palMOHAIBLHOM MPUPOJOTOIH30BAHUH, a TaKKe
pa3yMHOM HCIIOJIb30BAaHUU JOCTMIKCHHN HAYKH W TEXHOJOTHH Jis
JaJIbHEHTIIETO Pa3BUTHUS YEIIOBEUYECKOTO OOIIECTBA;

NPUMEHSTH PAa3INIHbIE CTIOCOOBI paboTh ¢ HH(OpMaNUel GU3HIECKOTO
COJICp)KaHUSI C WCIOJB30BAHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUM, TIPH 3TOM HCIIOIH30BaTh COBpEMEHHBIC NH()OPMAIIMOHHBIE
TEXHOJIOTUH I TIOWCKa, MEepepabOTKU M TMPEAbsSBICHUS Y4eOHOW W
HaY4YHO-TIOTYJISIPHOM UHpOpMAIH, CTPYKTYPUPOBAHUS U
UHTEepIpeTallid  WHQOpMAIMK,  TMOJYYEHHOW W3  Pa3iMYHBIX
WUCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH MOJIy4yaeMyr HH()OpMAIHIO
U OIEHUBATh €¢ JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA WH()OPMAIIHH;

NpOSIBIISITH ~ OPTaHHW3AI[MOHHBIE W [IO3HABaTEbHBIE  YMEHHUS
CaMOCTOSITETLHOTO ~ MPUOOPETEHHUsT HOBBIX 3HAHWW B  IPOIECcCce
BBITTOJTHEHUS TPOSKTHBIX U YU4EeOHO-MCCIIE0BATEIBCKUX PaboT;
paboTath B TpyNIE C WUCIOJHCHHEM Pa3IMYHBIX COLUATBHBIX pPOJICH,
IUIAHUPOBaTh ~ paboOTy  TPyNIbl,  palMOHAIBHO  PACIPEAeIsiTh
JESATEILHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OI[CHHUBATH
BKJIQJI KQXJIOTO M3 YYACTHUKOB TPYIIILI B PEIICHUE pacCMaTpUBaEMOM
POOJIEMBI;

IPOSIBJISITH MOTUBAIIMIO K Oyaymiel npodeccHoHaIbHON eI TeTbHOCTH
IO CTEIUATIBHOCTAM (PU3UKO-TEXHUIECKOT0 TIPOduIIs.

K xonmy oOyuenust B 11 Knacce mpenMeTHbIE pe3yiabTaThl HA yrayOIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

IOHUMATh pPOJIb (U3UKH B OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAILHOM M JTHYECKOW cdepax NesATeTbHOCTH YeNOBEKa, pOJib U
MeCTO (U3MKHM B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, pPOIb
ACTPOHOMHHM B IPAKTUUYECKOMN NEATEIIBHOCTU YEJIOBEKA W JAIbHEUIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHUE ONMCATEIIBbHOM,
CUCTEMATU3UPYIOLIEH, OOBSICHUTEBHON U MPOTHOCTUYECKON (DYHKIMNA
duznueckor TEoOpurM — DJICKTPOJWHAMUKH, CICIHAIBHON TEOpUHU

OTHOCUTEIHHOCTH, KBAHTOBOW (M3MKH, POJIb (PU3NYECKONW TEOPUHU B
dbopMHUpOBaHUU TIPENCTABICHUN O (PU3NUYECKON KapTHHE MHPA, MECTO
du3nyeckol KapTUHBI MHUpa B O0IIEM psiAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABIICHUN O TIPUPOJIC;



pasznuyarh YCIOBHS MPUMEHUMOCTH MoOJeNe (HU3MYECKuX Tel Hu
MIPOLIECCOB (SIBJIEHUI): OAHOPOJHOE DJIIEKTPUUYECKOE W OJHOPOIHOE
MarHuTHOE TIOJII, TapMOHHUYECKHE KoJieOaHUs, MaTeMaTUYECKUI
MasITHUK, UACATbHBIN MPYXUHHBI MasTHUK, TaAPMOHUYECKUE BOJHBI,
ujeadbHbI KoJieOaTeNbHBI KOHTYpP, TOHKAasl JIMH3a, MOJENed aToma,
aTOMHOTO fJIpa ¥ KBAHTOBOM MOJIENIU CBETA;

pasznuuath yciaoBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTU (PU3MUECKUX
3aKOHOB, IOHUMAaTh BCEOOUTUI XapakTep pyHIaMEHTaIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBACHITH AJIEKTPOMArHUTHBIE MPOIIECCHI U SIBJICHUS,
UCIIOJIb3YsS OCHOBHBIE TMOJOKEHHUS M 3aKOHbl D3JEKTPOAMHAMUKU U
CHeUUalIbHOW  TEOPHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
JNIEKTpUUECKOro 3apsiia, cuia Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOW  WMHAyKUWHW, mnpasBwio Jlenuna, cBa3p  JIJC
CAMOMHAYKIIMM B DJIEMEHTE OJJIEKTPUYECKOW ILEMU CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa, TMOCTYJaThl  CHEUUAJIbHOM  Teopuu
OTHOCUTEIBHOCTU DWHIITENHHA);

aHANMM3UPOBATh U OOBACHITH KBAHTOBBIE TMPOIECCHl W SIBJICHUS,
UCIIOJIb3Ys TOJIOKEHUS] KBAaHTOBOW (Qu3uKu (ypaBHEHHE OWHIITEHHA
st potoaddexra, mepBbli U BTOpOM moCTyiaThl bopa, mnpuHLUI
COOTHOIIIEHUs HeompenenéHHoctel I 'eifzenOepra, 3aKOHbI COXpaHEHUs
3apsI0BOTO U MAaCCOBOTO YKCEIl U SHEPTHH B SIEPHBIX PEAKIIUAX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

ONMKCHIBATh (DU3UUECKUE MPOIECCHl U SBJICHUS, MCIOJIb3Ysl BEIUYUHBI:
HaIpPSKEHHOCTD ANEKTPUYECKOTO oJIs, NOTEHIMAT
ANEKTPOCTATUYECKOTO oIS, Pa3HOCTH MOTEHIUAJIOB,
ANEKTPOABUKYILAS CUJIA, WHIAYKLIHUS MArHUTHOTO IMOJIsl, MAarHUTHBIN
NOTOK, cuja AwmIiepa, HHAYKTUBHOCTb, OJJIEKTPOJIBWXKYILAs CHJIA
CAMOMHIYKILIMM, SHEPrusi MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM  HMMIYJIbC, TIOJHAS DSHEPrus, DHHEPrus IOKOS
CBOOOTHOM YACTHUIIBI, PHEPTUSA U UMIYIbC (OTOHA, MACCOBOE YHUCIO U
3apsi sIApaA, SHEPTUS CBSI3U S1Ipa;

OOBSICHATH  OCOOCHHOCTH  TPOTCKaHHWS  (DU3WYECKUX  SIBICHUM:
ANEKTPOMArHUTHAas WHIYKLHNS, CaMOMHIYKLIHS, pEe30HaHC,
uHTepdepeHnus BOJH, Iu(pakius, AUCHEPCUs, MOJTHOE BHYTpPEHHEE
otpaxkenue, Goroannekrpuueckuii ddpdekt (dbororddexr), ambpda- u
OeTa-pacnapl siep, ramMma-u3iaydeHue sanep, Gu3ndecKue MPUHITUIBI
CIEKTPAIILHOTO aHau3a U paboTHI Jlazepa;

ONpENENATh HANPABICHUE WHIYKIMH MAarHUTHOTO MOJIs MPOBOJHUKA C
TOKOM, CUJibl Amriepa u cuibl JlopeHua;

CTPOUTHh H300pa)k€HHE, CO3/1aBa€MO€ IIJIOCKMM 3€pKajoM, TOHKOM
JUH30M, U PACCUUTHIBATh €TI0 XapaKTEPUCTUKH;

OPUMEHATH OCHOBOIMOJIATAOIINE ACTPOHOMHUYECKHUE TTOHATHUS, TEOPUH U
3aKOHBI /I aHajau3a W OOBsACHEHUS (U3MUYECKUX TMPOIECCOB,
IPOUCXOISALIMX B 3BE3aX, B 3BE3/IHBIX CUCTEMAX, B MEKTATAKTUYECKOM
cpelie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE3 U BeeneHHoi;
OPOBOJUTH HCCIEAOBAHNWE 3aBUCUMOCTEH (U3MUECKUX BEITUYMH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUM, NpPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (DMKCHUPOBATh pPE3yibTaThl MOJIYYEHHOW 3aBUCHUMOCTHU
du3MYecKUX BEIUYMH B BHUAE TIpadukoB c Y4ETOM aOCOTIOTHBIX



MOTPEIIHOCTE  M3MEpPEeHMM, JenaTh BBIBOALI IO  pe3ysibTaTaM
HCCIIeIOBAHUS;

MPOBOJINTh KOCBEHHBIE U3MEPEHUS! (PU3NUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;
IPOBOJIUTH  OMNBITBI O  MPOBEPKE  MPEIJIOKEHHOM  THUIIOTE3bI:
IJIAaHUPOBATh AKCTIIEPUMEHT, cobupatb AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHbBIC PE3YIbTAThI U JAEJIaTh BHIBO O
CTaTyCe NMPEIJI0KEHHOU TUIIOTESHI;

OMUCHIBATh METO/IbI MOJYYEHHUS HAYYHBIX AaCTPOHOMUYECKUX 3HAHU;
cobmoaTh  mpaBwia  0e30mMacHOro  TpyJa MpU  TPOBEIACHUU
UCCJIEJIOBAaHUNA B paMKax y4YeOHOro SKCIEpUMEHTa, MpPaKTUKyMa U
y4eOHO-UCCNEIOBATENIbCKOM W MPOEKTHOM  AEATETbHOCTH  C
UCIIOJIb30BAHUEM  M3MEPUTEIIBHBIX YCTPOHUCTB U  JIaDOPaTOPHOTO
000py10BaHMUS;

pemaTth pacy€THbIE 3a/laud C SIBHO 3a/JlaHHOM W HESBHO 3aJIaHHOM
dbu3uYecKo MOJIeNbI0: Ha OCHOBAaHWM aHaIW3a YCJIOBHUS BBIOUpATH
dbu3uYecKue MoJIeNId, OTBEUAIOIINE TPEOOBAHUAM 3aJlaud, NMPUMEHSITh
dbopMyIibl, 3aKOHBI, 3AKOHOMEPHOCTHU U TIOCTYJIAThl (U3UIECKUX TEOPUH
IpU  HUCIOJIF30BAaHUM MAaTEMAaTHYECKUX METOJI0OB pEIIeHus 3ajad,
IPOBOJIUTH  PacdyéThl HA  OCHOBAaHUM  WMCIOIIUXCS  JAHHBIX,
aHAJIM3UPOBATh PE3YJbTAThl MU KOPPEKTHPOBATH METOJIbI PEIICHUS C
y4€TOM MOJTYYCHHBIX PE3YIbTATOB;

peniath KauecTBEHHbIE 3aJadyM, TpeOyrolue NpUMEHEHHs 3HAHUU W3
pa3HBIX pa3fenoB Kypca (PU3MKH, a TaKKe HHTErpallud 3HAaHUA U3
OPYTUX TMPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LETIOYKY PacCyXJACHUN C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSL Il OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB ~ pa0OThl  U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOIMYECKUX MTPOLECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJla POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTH;

aHANMM3UPOBATh M OLIGHUBATh  TOCIEACTBUS ~ OBITOBOM U
MIPOM3BOICTBEHHOMN JIEeSITEJILHOCTHA YyeJIoBeKa, CBSI3aHHON C
(bu3HUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTHIECKON 0€30MacHOCTH,
NPEACTaBICHUNA O palMOHAIBHOM MPUPOAONOIb30BAaHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BAaHUU JIOCTHKEHHI HAyKW M TEXHOJIOTMH st
JaTbHEUIIIEr0 Pa3BUTHS YEIOBEYECKOTO 00IIECTBa;

NPUMEHSTH Pa3IMYHbIE CTIOCOOBI paboThI ¢ HHpOpMaluel PU3nIecKoro
COJIepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIIOIH30BaTh COBPEMEHHbBIE NH(DOPMAITMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, MEepepadOTKH M TPEIbSBICHUS y4eOHOU W
HAy4HO-MIOMYJISIPHOU uH(pOpMAIIH, CTPYKTYpUPOBaHHUS u
UHTEpIpeTaluu ~ WHPOPMAIMK,  TMOJXYYEHHOWM W3  Pa3IMYHBIX
MUCTOYHUKOB, KPUTUUYECKH AaHAITM3UPOBATH MOIyYaeMyH HHGOPMAIIHIO
U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCS 3HAHWIA,
TaK ¥ Ha OCHOBE aHaJIn3a UCTOYHUKA UH(DOpMALINH;



NpOSABIATH  OPraHU3al[MOHHbIE W TIO3HABaTEIbHBIE  YMEHUS
CaMOCTOSATEJILHOTO MPUOOPETEeHUs HOBBIX 3HAaHUHW B Mpouecce
BBIMIOJTHEHUS IPOEKTHBIX U y4E€OHO-UCCIEA0BATEIbCKUX padoT;
paboTaTh B Ipylie C MCHOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pPOJEi,
IUIAHUPOBaTh  paboTy  TpPYIIbI,  PalMOHAJIBHO  pacHpenessTh
JEeSATENbHOCTh B HECTAaHAAPTHBIX CHUTYalUsX, aJEKBATHO OLICHUBATh
BKJIAJ] K&KJOTO U3 YYAaCTHUKOB IPYIIbI B PEIICHHE pacCMaTpUBAEMOMN
npo0JIeMBlL;

IpOSBIIATh MOTUBALMIO K Oyayuieil mpodecCuoHalIbHON AeATENbHOCTH
o CIIEHIHAIBHOCTSIM (U3UKO-TEXHUYECKOTO npodus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTponHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
n padoThI padoThI
Pa3znen 1. HAYYHBIV METO/JI IO3HAHUSI TPUPO/JIbBI
11 HayuHnslii MeTO1 IO3HAHNUS 6 bubnuoreka [IOK
' TIPUPOIBI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika 10 1 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
2.2
Hlunamika 10 https://m.edsoo.ru/f16b68d7
N bu6moreka [IOK
2.3 C
TATHI@ TBEpAOTO Tea 5 1 https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1 bubmorexa [IOK
' P https://m.edso0.ru/f16b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMUKA
O
3.1 MSEZI]:LJI'IH HOKHHETUYECKON 15 1 Bubmmorexa LIOK
' YAP https://m.edsoo.ru/f16b68d7
TEOpUH
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3.9 Tepmoannamuka. TennoBble 20 bubnuorexa [IOK
' MaIHHbI https://m.edsoo.ru/f16b68d7
33 ArperatHble COCTOSIHHS BELIECTBA. 14 bubnuorexa [JOK
' ®a30BbIe MIEPEXOIBI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznea 4. DJIEKTPOJANHAMUKA
bu6moreka [IOK
4.1 DeKTpHtieckoe mose 24 https://m.edsoo.ru/f16b68d7
42 n . . 24 bu6moreka [IOK
. OCTOSTHHBIN DJIEKTPUICCKHIA TOK httos://m.edsoo.ru/f 1666847
bu6moreka [IOK
4.3 TOKH B pasmIHBIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznea 5. DU3HUYECKH TIPAKTUKYM
. bu6moreka [IOK
>1 DH3HHCCKHT MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
p 10 bubmuoreka [JOK
C3CPEHOC BPOMA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paznea 1. JIEKTPOJINHAMUKA
bu6moreka [IOK
11 M
ArHITTHOC Hoxe 14 https://m.eds00.ru/39859ef1
19 DJIEKTpOMarHuTHas 13 L bubnuorexa [JOK
' WHIYKIHS https://m.edso0.ru/39859ef1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKue 10 bubnuorexa [JOK
' KoJIe0anus https://m.eds00.ru/39859ef1
99 DJIEKTPOMArHuTHbHIE 15 bubnuoreka [JOK
' KoJIe0aHus https://m.eds00.ru/39859ef1
MexaHunueckue u
2.3 3JIEKTPOMAarHUTHEIE 10 1 Bubmrorexa ITOK
' P https://m.eds00.ru/39859ef1
BOJIHBI
bubmuoreka [JOK
2.4
Omritka 25 1 https://m.edso0.ru/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

https://m.edso0.ru/39859¢f1

Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopnyckynspHo- 15 bubnuorexa [JOK
' BOJIHOBO# Jyan3m https://m.edso0.ru/39859ef1
bu6moreka [IOK
4.2 )
st aroma S https://m.edso0.ru/39859¢f1
®du3nka aTOMHOTO spa Bu6 110K
nOIMOTEKA
4.3
1 STCMEHTapHBIX S https://m.edso0.ru/39859¢f1
YJaCTHII
Hroro mo pazgeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

51 DJIEeMEHTHI aCTPOHOMUU 19 bubnuoreka [JOK
' U acTpopU3HKU https://m.edso0.ru/39859ef1
Htoro o paszeny 12

Pasgen 6. PUSHUECKHUI MIPAKTUKYM

dOuznvecKui bubmuorexa [JOK
6.1 16 16 .
MPaKTUKYM https://m.edso0.ru/39859¢f1
Hroro mmo pasneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

7.1

Cucrematuzanus u
00001enne
MPEIMETHOTO

15

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

COJICpKAHUA U OTIBITA
NeATeIbHOCTH,
MPUOOPETEHHOTO MPU
M3yYeHHUH Kypca
¢uzuku 10 — 11

KJIACCOB
Hroro no pasuery 15
PesepBHOE BpeMst 10 bub6mmnorexa IIOK
P b https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO
170 16

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/39859ef1

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kona
npo
Beps
eMor
0
pesy
JbTa
Ta

10.1

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha IpHUMeEpax poJib U MECTO (U3UKU B (HPOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOU KapTHHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U
TEXHOJIOTHi, B TPAKTUYECKOM JIEATEIIbHOCTH JIFOJEH

10.2

YYuThIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuagbHas TOYKa, MHepIUalbHas cucTeMa OTcuéra, abCOIIOTHO TBEPIOE
TEJO, UJCATbHBINA Ia3; MOJEIN CTPOEHUS ra30oB, )KUIKOCTEH M TBEPIBIX TEIl,
TOYCYHBIN DJICKTPUUECKHM 3apsij] — IPU PelieHUH GU3NICCKUX 3a71a4

10.3

Pacnio3naBate pusmyeckue siBieHus (MPOIECcChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJCKYIIPHO-KHHETHUYECKOW TEOPUU  CTPOCHHS
BEIIECTBA W  JJIEKTPOJMHAMHUKH: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBIDKCHHE, CBOOOJHOE TMaJcHUE Tell, JBWKCHHE TI0
OKPY)XKHOCTH, HWHEpIUA, B3aumojeiicTBue Tei, auddy3us, OpOyHOBCKOE
JIBYDKEHUE, CTPOCHHE JKUAKOCTEH M TBEPIBIX TeJ, M3MEHEHHE 00bEMa Tell
NpU HarpeBaHUHM (OXJIAXJCHUH), TEIUIOBOE paBHOBECHE, HCIIAPCHHE,
KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIH3AIMS, KUIIEHUE, BIAXKHOCTh BO3/yXa,
MOBBIIICHUE JTABJICHUS Ta3a MPU €ro HArpeBaHWU B 3aKPHITOM COCYJIE, CBSI3b
MEX]ly TapaMeTpaMH COCTOSIHHS Ta3a B W30IPOIECcCax; IEKTPU3AIMS Tel,
B3aMMO/ICHCTBHUE 3apsI0B

10.4

OnuceiBaTh MEXaHHYECKOE ABWIKCHUC, HCIIOJIb3Ys (1)H3H‘{CCKI/IC BCIINYUHBI:
KOOpAuHara, ImyThb, HEPEMCIICHUEC, CKOPOCTh, YCKOPEHUC, MacCCa TeEJja, CUJIa,
HUMITYJIBC TCIa, KHHCTHYCCKAsA OHCPI'Hs, INOTCHI MAJIbHAaA OHCPIru:i,
MCXaHHUYCCKas pa60Ta, MCXaHHNYCCKasA MOIIHOCTD, ITPH OIIMCAHUHU IIPABUIIBHO
TPAKTOBATh (1)H3H‘ICCKPII>1 CMBICJI UCIIOJIb3YEMBIX BCIIMYUH, UX 0003HaYCHHS U
CAMHUIIBI, HaXOIUThb (I)OpMy.]'ILI, CBA3BIBAOIUC TAaHHYIO (1)I/I3I/I‘leCKy10
BCIIMYMHY C APYT'HMMU BCIIMYNHAMUA

10.5

OnuceIBaTh HU3YUYCHHLBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIUIOBLIC SABJICHUA,
HCIIOJIb3Y (I)I/I3I/I‘-ICCKI/IC BCJIIMYHHBIL: JABJICHUC TI'a3d, TCMIICpATypa, CPCIAHSA
KHHECTHYCCKas OHEPrusia XaO0THYCCKOT'O JABWKCHUA MOJICKYII,
CpCAHCKBaApaTUIHass CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIJIOTBHI, BHYTPCHHAA




9Heprusi, pabora rasza, KOIPQPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO
ABUTATCIIdA; IpU OINMUCAHUW IIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘{eCKI/Iﬁ CMBICJI
HCIIOJIb3YEMbBIX BCIIMYUH, UX O603Ha‘-IGHI/ISI 1 CAUHUILIBI, HAXOJUTH q)OpMy.HBI,
CBA3BIBAIOIIUEC JAHHYIO (1)I/I3I/III€CKYIO BCJIIMYHHY C APYTHUMHU BCIMYMHAM

10.6

OnuceiBaTh ~ H3YYEHHbIE  JJIEKTPUYECKHME  CBOWCTBA  BElleCTBA U
AIIEKTPUYECKHE SIBJICHUS (TPOLECCHI), HMCIOJB3YS (U3NYECKHUE BEITHYMHBI:
JNEKTPUYECKUN  3apsAl, DIIEKTPUYECKOE II0JI€, HANPsHKEHHOCTh  IIOJIA,
IIOTEHIMAJ, PA3HOCTh IOTEHIMAJIOB; IPX ONMCAHWUU IIPABWIBHO TPAKTOBATh
(u3nUecKuil CMBICI HUCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U €TUHUIIBL;
yKa3bIBaTh (OPMYIbI, CBS3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIMYHUHY C
JPYTMMU BEJIMYUHAMU

10.7

aHATM3UPOBATh (PU3UYECKUE TPOIECCHl U SBJICHUS, MCTOIb3Ys (U3HMUECKHE
3aKOHBl M NPUHLMIIBI: 3aKOH BceMupHOTo Tsrotenus, [, II u III 3akoHbI
HproToHa, 3aK0H COXpaHEHHMs] MEXaHWYECKOW JHEPTrHH, 3aKOH COXPaHCHHSI
WMITYJIbCa, TPUHIUII ~ CYNEPNO3WIUA  CHWJI, TIPUHIMI  PaBHOTPABUS
WHEPIUATBHBIX CHUCTEM OTCUéTa; MOJICKYISIPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBSA3b CPEIAHEH KUHETUYECKOU
SHEPruu TEIUIOBOTO JIBIKEHHUS MOJIEKYJ C aOCOJIIOTHOM TeMmmeparypoil,
MEPBBII 3aKOH TEPMOJANHAMUKHN; 3aKOH COXPAHEHHUSI AIEKTPUUECKOTO 3apsiia,
3akoH KysnoHa; mpu 3ToM pasznnyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE€  BBIPAKCHHME W YCJIOBUA  (TpaHUIBI,  00JacTH)
MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPUHLIMIBI JEHCTBUS MalllUH, OpUOOPOB U
TEXHUYECKUX  yCTPOMCTB,  pa3iuyaThb  YCIOBUS  HX  0€30MacHOro
WCIOJIb30BAaHHUS B MTOBCEIHEBHOM KU3HU

10.9

BBINONHATE IKCIEPUMEHTHI 10 HCCICIOBAHUIO (PH3MUECKUX SIBICHUH U
MPOIIECCOB C UCIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX U3MEPCHHUH; MPH ITOM
dhopmynupoBaTh mpobiaemMy (3a1ady) ¥ THNOTE3y Y4eOHOro 3KCIEpPHMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUs, TPOBOIUTH OIIBIT
(bopMyITHpPOBaTh BBIBOIbI

10.1

OCYH.[@CTBJ'IHTL MIpsAMBIC 1 KOCBCHHBIC U3MCPCHUS (1)H3H‘{CCKI/IX BCIIMYMH; ITPpH
3TOM BLI6I/IpaTB ONTUMAJIBHBIA  CIIOCO0 U3MCPCHHUA U HUCIIOJBb30BATb
HU3BCCTHBIC MCTOAbI OICHKH HOFpeIHHOCTeﬁ I/I3MepCHI/II71

10.1

HccnegoBath 3aBUCHUMOCTH MCKAY (1)I/I3I/I‘IeCKI/IMI/I BCIIMYMHaAMU C
HCIIOJIb30BAHHUEM  IIPAMBIX H3MepeHHI>i; npun 3STOM  KOHCTPYHUPOBATH
YCTAaHOBKY, (I)I/IKCI/IPOBB.TB PE3YJIbTAThI nonyquHoﬁ 3aBUCHUMOCTH
(I)I/ISI/ILIGCKI/IX BCJIIMYMH B BHJC Ta6J'II/II_I 151 rpa(bI/IKOB, ACJIaTb BBIBOJBI I10
pe3yiibTaTaM HUCCICI0OBaHUA

10.1

CO6.]'IIOI[21TL IpaBHjia 0e30ImacHOro Tpyda Ipu IMPOBECACHNUHN HCCIeIOBaHUM B
paMKax y‘~IC6HOFO OKCIICPUMCHTA, y‘IC6HO-I/ICCHCIlOBaTeHBCKOI7I n HpOGKTHOfI




JEATENIBHOCTH C  KCIOJb30BAaHHMEM  HM3MEPUTEIBHBIX  YCTPOWCTB U
1a00paTOPHOTO 0O0PYIOBAHUS

10.1

Pemate pacuérHble 3amaudM ¢ SBHO 3aJaHHOW (U3UYECKON MOJENbIO,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IC 3aKOHbI U IMPUHLOUIIBI; HA OCHOBC aHAJIM3a YCJIOBUA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘ICCKYIO MOACIb, BbIACIATH (1)H3I/I‘IGCKI/IG BCIIMYHMHBI 1
(hopMyITbl, HCOOXOUMBIE IS €€ PEUIeHMs, IIPOBOAUTH PACUYETHI M OICHUBATH
peaIbHOCTh MOJYYEHHOI'O 3HaYEHUS! PU3NUECKON BETMUHNHBI

10.1

Pemarh kauecTBEHHBIC 3a]aUM: BEICTPAUBATE JIOTHICCKH HEIIPOTHBOPEUYHUBYIO
IIEMOYKY PACCYXJICHUH C OMOPO Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYecKue SBICHUS

10.1

Wcnonb3oBath  mpu  pelmieHMd  y4eOHBIX  3aJad  COBPEMEHHBIE
nH(OpPMALlMOHHBIE  TEXHOJIOTMM  JJIi  TIOMCKAa,  CTPYKTYpHUpOBaHUS,
UHTEpIpeTallii W MpEACTaBIEHUS Y4eOHOW U  HAyYHO-TIOIYJSPHOU
nHpopMaluy, TOJIYYEHHONM W3 pa3IWYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJTy4aeMyI0 HH(POPMALIHIO

10.1

[IpuBOIMTE MpHUMEPHI BKJIAJa POCCUICKUX U 3apyOekKHBIX y4EHBIX-(U3UKOB
B pa3BUTHE HAyKH, 0OBICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TE€XHUKHU U TEXHOJIOTHM

10.1

Hcnonp3oBaTh TeOpeTHYEeCKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOW >KH3HU
uisi  o0OecriedeHus: 0O€30MacHOCTH TMpu  oOpameHuu ¢ npudopamMu  u
TEXHUYECKUMHU YCTPOWCTBAMH, JUII COXPAHEHHS 3II0POBbSI U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBECHUS B OKPYKAIOIIEH cperie

10.1

PaGorate B rpymnme c BBINOJHEHHWEM pA3IMYHBIX COLMAIBHBIX pOJIEH,
[JIAaHUPOBATh pabOTy TPYIIbI, PALMOHAIBHO PacHpenesaTh 00A3aHHOCTH U
[UIAHUPOBATh JIEATENbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJeKBaTHO
OLICHMBATh BKJIQJ KaXJOro M3 YYaCTHUKOB TpYNIbl B peElICHUE
paccmarpuBaeMoil mpooIeMbl

11 KIIACC
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111

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMBbI CpeHEro 001ero od0pa3oBaHusi

JIeMOHCTpHpOBaTh Ha MPHUMEpax pojib U MECTO (U3UKU B (OPMHUPOBAHUHU
COBPEMEHHOM Hay4yHOH KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U




TEXHOJIOTHM, B IPAKTUYECKON MEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U
€IMHCTBO (PM3MUYECKOUN KapTUHBI MUPA

11.2

VY4auThIBaTh TPAHULBI MPUMEHEHHS HW3YYEHHBIX (U3UYECKUX MOJETICH:
TOYEYHBIN JJIEKTPUYECKUU 3apsf, SACpHAas MOJAEIb AaroMa, HYKIOHHas
MOJIE€JIb AaTOMHOTO si/ipa MpU pelIeHUH (PU3MUECKUX 33134

11.3

Pacnio3naBate pusnueckue siBieHUs (TIPOLECCH) U OOBSICHITH UX HAa OCHOBE
3aKOHOB  JJICKTPOAWHAMHKH W  KBAaHTOBOW (DM3HMKH:  DIEKTpUYECKas
IIPOBOJMMOCTh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBUS
TOKa, B3aMMOJICWCTBUE MAarHUTOB, AJIEKTPOMArHUTHAs MHIYKIUS, IEWCTBUE
MarHWTHOTO TIOJII Ha TIPOBOJHHK C TOKOM H JBIDKYIIMHCS 3aps,
AJIEKTPOMAarHUTHBIE Kosie0aHus u BOJIHBI, MpSIMOJIMHEIHOE
pacnpocTpaHEeHUE CBETa, OTpak€HUE, TMpeloMIIeHHe, HHTephepeHLus,
TUpakuys U MOJSpU3alus CBETa, AUCIEPCHs CBETa, (POTOAIEKTPUUECKUIM
abdext (boTorddekr), cBeTOBOE NaBiICHUE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOpPO/ia, ECTECTBEHHAs U HCKYCCTBEHHAs PaIMOAKTUBHOCTD

114

OnwuceIBaTh M3y4YEeHHBIE CBOMCTBA BemlecTBa (MIIEKTPUYECKHE, MarHUTHBIC,
ONTUYECKHE, DIIEKTPUYECKYI0 MPOBOJAWMOCTh  PA3IUYHBIX Cpel) H
JJIEKTPOMArHUTHbIE  sBJIEHUS  (TpoLIeCcChl), HCHONb3ysd  (pusmveckue
BEJIMYMHBI: 3JIEKTPUUECKUN 3aps]l, CUJIa TOKa, AEKTPUUECKOE HaNpshKEHUe,
ANIEKTPUYECKOE COMPOTUBIIEHUE, PAa3HOCTh oTeHIHanoB, DJIC, pabora Toka,
WHIYKIHAS MarHUTHOTO TOJIsA, cuila Ammnepa, cuia JlopeHua, MHAYKTUBHOCTh
KaTYILKH, SHEPTUs AMEKTPUUECKOTO U MAarHUTHOTO TMOJIeH, IEPUOJ U YacToTa
KoJieOaHUN B KOJeOAaTeIbHOM KOHTYpE, 3aps] M CHJIa TOKa B TIpoliecce
FapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KoJIeOaHWH, (OKYCHOE DPACCTOSIHHE U
ONTHUYECKash Cuia JIMH3BI, TMPU OMNHCAHUM TPABUIBHO TPAKTOBAThH
(bu3nUYecKuil CMBICT HCIOIb3yEeMbIX BEIMYUH, X 0003HAYCHUS U €IUHULIBL,
yKa3blBaTh (OpPMYJbl, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO BEIUYMHY C
JIPYTMMU BETUYMHAMU

115

OnuceBaTh HU3YYCHHBIC KBAHTOBBIC SBJICHUA W IIPOLECCHI, MCIIOJIb3Ys
(I)I/ISI/I‘IGCKI/IG BCIIMYHHBI: CKOPOCTb JJICKTPOMAI'HUTHBLIX BOJIH, JJIMHA BOJIHBI
U YaCTOTa CBETA, SHCPrud MU HUMITYJIbC (1)OTOHa, nepuon ImoJypaciana,
OHCPIruA CBA3KM ATOMHBIX SAACP, IIPH OIIMCAHHMKU IIPpABHUJIbHO TPAKTOBATH
@HSHHGCKHIZ CMBICJI UCIIOJIB3YEMbBIX BCIIMYUH, UX 0003HAYEHUS U CAWHHNIBI,
YKa3bIBaATb (bOpMy.]'IBI, CBA3BIBAIOMIUC INAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYHUHY C
APYTruMH BCIIMUMHAMH, BBIYUCIIATH 3HAYCHHUC (1)I/ISI/I‘IGCKOI7I BCIIMYHUHBI

11.6

AnHanu3upoBaTh (pU3MUECKHE MPOIECCHl U SABIEHHS, HCIOJb3Ys (PU3NYecKHe
3aKOHBI M NpHUHLOMINBL: 3akoH Owma, 3aKOHBI IOCIEAO0BAaTENbHOIO U
NapajuIeIbHOTO COEJUHEHMS IPOBOJIHUKOB, 3aKoH Jlxoyns — JleHna, 3aKkoH
IEKTPOMArHUTHOM WHAYKLUH, 3aKOH NPSIMOJIMHENHOIO paclpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJIEHUS CBETA, YPABHEHHE
OiHmTeltHa uia  QoTordexra, 3aKOH COXpaHEHHsS HSHEPruM, 3aKOH




COXpaHEHHs UMILYJIbCA, 3aKOH COXPAHEHUsS JJIEKTPUYECKOTO 3apsja, 3aKOH
COXPAaHEHHUsT MaccOBOIO 4YHCIA, NOCTydaThl bopa, 3aKOH paanOaKkTUBHOTO
pacmaza; ImpU 3TOM pas3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe  BBIp&XEHHME W yCloBHS  (rpaHuubl,  oOnacTu)
MIPUMEHUMOCTHU

11.7

Onpenenath  HampaBJICHHWE BEKTOpa HMHAYKIMH  MArHUTHOTO  ITOJIS
MIPOBOJIHHUKA C TOKOM, CHJIbl AMriepa u cuisl Jlopeniia

11.8

Crpouth M ONUCHIBATH H300pakK€HHE, CO3/1aBAEMOE IIJIOCKHM 3€pKaJIOM,
TOHKOUW JIMH30H1

11.9

BEITIOJIHATE 3KCIIEPUMEHTHI 110 HWCCIICOBAHHUIO (U3MUECKUX SBICHUH U
MIPOIIECCOB C HMCITOJIE30BAHUEM TMPSMBIX H KOCBEHHBIX U3MEPCHHIA; TIPH 3TOM
dbopmynupoBaTh npodiieMy (3a7ady) U TUNOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEUIOKEHHOTO 000PYI0BAHHUS, TPOBOIUTH OTIBIT U
(hopMyIpOBaThH BHIBOIBI

11.10

OcymiecTBiATh NpsSMble M KOCBEHHbIE U3MEPEHUs (PU3NUYECKHX BETUYMH;
P 3TOM BBIOMPATh ONTHUMAJIBHBIM CHOCOO M3MEPEHHsS M HUCHOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNUN

11.11

HccnenoBaTh 3aBUCUMOCTH  (PU3WYECKUX BEIMYMH C HCIOJIH30BAHHEM
MPSIMBIX U3MEPEHUI; MPU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PHKCHpOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NUECKUX BETUYMH B BHUJIC TAOJIHII
1 rpaduKOB, JEJIaTh BBIBOJIBI 0 PE3YJbTaTaM MCCIEIOBAHUS

11.12

Cobmnronath mpaBmiia 0€30MacHOTO TPYAa TP MPOBEICHUH UCCICIOBAHUN B
paMKax ydeOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIIeI0BATEIBCKON U MTPOSKTHON
NEATENbHOCTH C  KCIOJb30BAaHHEM  HM3MEPHTENIBHBIX  YCTPOHUCTB U
J1a00paTOPHOTO 0OOPYIOBAHUS

11.13

Pemars pacuétHple 3a7ayd € SBHO 3aJaHHOM (U3UYECKOM MOJEINbIO,
UCIOJIb3YS (PM3MUYECKUE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHajIM3a yCIOBHS
3a/1auM BBIOMPATh (PU3NYECKYIO MOJIEIIb, BHIACIATH (PU3HMUECKHUE BETUYUHbBI U
dbopmynbl, HeoOXoaumble i €€ peuleHHs, MPOBOIUTH pacdy€Tbl U
OIICHUBATh PEAILHOCTb MOJYY€HHOTO 3HaYeHHs (PU3NUECKON BETMUHHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JIOTHUYCCKHU
HCTIPOTUBOPCUUBYHO ICIIOYUKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha MH3YYCHHBIC
3aKOHBbI, 3aKOHOMCPHOCTH U (i)I/I3I/IquKI/Ie SABJICHUA

11.15

Hcnonws3oBaTh  mpu  peumieHMH — y4eOHBIX ~ 3a7a4  COBPEMEHHbIE
UHOOpPMAIIMOHHbIE  TEXHOJIOTUM  JUISL  TOMCKA,  CTPYKTYPHUPOBAHUS,
UHTEpOpeTallMl M NpPEeACTaBICHUS YU4eOHOH U  Hay4dHO-TNOMYJSPHOMN
uHbOpMalMY, TOJIYYEHHOW W3 pa3lU4YHbIX HCTOYHMKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJydaeMyr0 HH(OPMAIUIO

11.16

OOBSCHSATH IMPUHIUITBL JencTBUs Malll1H, HpI/I60pOB N  TCXHHUYCCKHUX
YCTpOﬁCTB; pas3jinuatb YCJIOBUA HUX 0e30IaCHOTO  HCIIOJIL30BAHUS B




HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH MPUMEPHI BKJIAJa POCCHMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B DPa3BUTHE HAyKH, B OOBSCHEHHE IIPOLECCOB OKPYKAIOLIEIO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJOTHU

11.18

Hcnonb3oBaTh TEOpeTUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM XU3HU
s obecriedyeHust 0€30MACHOCTH TpU  OOpalIeHWH C TpUdOpaMu |
TEXHUYECKUMH YCTPOHCTBAMHM, UIS COXPAHEHUS 3IOPOBBS M COONIOICHHS
HOPM 9KOJIOTHYECKOTO TIOBEACHHS B OKpYKaloIeil cpene

11.19

PaGorate B rpynmne C BBIIOJHEHHUEM pa3IMYHBIX COLUAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PaCHpenessiTh 00I3aHHOCTH U
IIaHUPOBATh JCATCIBHOCT B HECTAHAAPTHBLIX CHUTyalUAX, aACKBATHO
OII€CHMWBAaTh BKJIaaA KaXIa0Iro N3 YYaCTHHUKOB TIpynibl B PCIICHHC
paccMaTpuBaeMoi MPOOIEMBI




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon
npo
Kon L
sieM
pasn IIpoBepsiemble 3J1eMeHTHI COIePKAHUSA
ejna
3J1e
MeH
Ta
OU3NUKA U METOJJbI HAYYHOI'O ITO3HAHU A
®uzuka — Hayka O mnOpupone. HaydHble MeTOAbl MO3HAHUS
1.1 OKpyXaromero Mupa. Ponb sKkcliepuMeHTa M TEOpUH B IIpolecce
TTO3HAHUS TPUPOBL. DKCIIEPUMEHT B (PHU3UKE
1 MonenupoBanue (u3MUeckux sBJIEHUH U mpoiieccoB. Hayunbie
runoTe3bl. GU3ndecKue 3aKOHbI U TeOpUHU. [ paHUIBI TPUMEHUMOCTH
1.2 ¢dbuzmveckux 3akoHoB. [IpuHiun cooTBeTcTBUS. POsib 1 MecTO (pU3UKH
B (QopMHUpOBaHMM COBPEMECHHOW HAy4YHOW KapTHHBI MHpaA, B
MPAKTUYECKOUN ACATETbHOCTH JIIOACH
2 MEXAHUKA
##HPar#H#KITHEMATHUKA
211 Mexannyeckoe  aBukeHHe. OTHOCUTENBHOCTh  MEXaHHYECKOTO
o neuxkeHus. Cucrema otcuéra. TpaekTopus
[lepemerienue, CKOpOCTh (CpeHss CKOPOCTh, MTHOBEHHAs CKOPOCTh)
2.1.2 | u yckopeHHE MaTepUaIbHON TOUYKH, UX MPOEKIMU HA OCU CUCTEMbI
koopauHat. CrnokeHue nepeMelieHuid U CI0KeHUe CKOPOCTei
PaBHOMepHOE U PaBHOYCKOPEHHOE NPSMOJHMHEHHOE JABHKECHUE.
2.1.3 | TI'paduxu 3aBUCUMOCTH KOOpPIMHAT, CKOPOCTHU, YCKOpPEHUS, MyTU U
2.1 nepeMenieH!s] MaTepUaIbHON TOYKH OT BPEMEHH
2.1.4 | CBobGomHoe maseHue. Y CKOpEeHHUE CBOOOIHOTO MaCHUs
KpuBonuHueiinoe aBuxkeHue. PaBHOMEpHOE NBUKEHHE MaTepUaIbHOMN
2.1.5| TOYKM MO OKPYKHOCTH. YTJOBas CKOPOCTh, IJIMHEHHas CKOPOCTb.
[Iepuon u yactora. LleHTpOCTpEeMHUTENIBHOE YCKOPEHHE
216 TexHnueckre ycTpoMCTBA: COUAOMETP, ABMKEHUE CHAPSJOB, LEIHBIC
o ¥ PEMEHHBIE MepeIauu
917 [IpakTdeckue paboTel. V3MepeHWe  MTHOBEHHOW  CKOPOCTH.
o HccnenoBanue COOTHOILIEHUS MEXAY MYTAMH, MPOUIEHHBIMU TEJIOM




3a  IIOCJIENOBATENIBHBIE  pPaBHBIE IPOMEXYTKM BPEMEHHM  IIPU
PaBHOYCKOPEHHOM JIBHKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIIIO.
N3yuenune [BHKEHMsS IIapuKa B BA3SKOM KUAKOCTH. H3yuenue
JIBMKEHUS TeJa, OPOIICHHOTO TOPH30HTAIBHO

H#Par## JMHAMUKA

[Ipunmun otHocutenbHOocTH ['anmunes. IlepBwii 3axkoH HproToHA.

2.21 WHepuuanbHbie CHCTEMBI OTCUETA
2.2.2 | Macca tena. Cuna. [IpyuHIHIT CyTIepro3UI CHIT
Bropoit 3akon HeroToHa [u1s MaTepHaqbHON TOYKM B MHEPLUAIBHOMN
2.2.3 | cucreme orcuéra (MCO). Tperuii 3akoH HproToHa TSt MaTepHaIbHBIX
TOUYEK
294 3akoH BcemupHoro TsroteHus. Cuna Tspkect. llepBas kocmuueckas
o CKOpocTh. Bec Tena
2.2.5 | Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe Tpenue. Cuina TpeHHMS CKOJIBKEHUS M CuUia
2.2.6 | tpenms moxkos. Koapdunument tpenwms. Cuina CONPOTHBICHHS IPH
2.2 JIBVDKEHUH TeJa B )KUIKOCTH HITH Ta3e
997 [MoctynaTensHOE W BpalIaTeIbHOE ABIDKEHHE aOCOJIOTHO TBEPIOTO
o Tena
298 MOMEHT cuilbl OTHOCUTENBHO OCH BpaileHud. [lnedo cuibl. YcnoBus
o paBHOBecus TBEpHOro Teaa B MCO
929 TexHuuecKre ycTpOWCTBA: MOAIIMITHUKH, TBUKCHUE HCKYCCTBEHHBIX
o CIIyTHHKOB
[Ipaktuyeckue paboThl. M3ydyeHue nBMKeHUs Opycka MO HaKJIOHHOU
IUIOCKOCTH TIOJ] JICHCTBHEM HECKOJNBKHX cui. MccienoBanue
2.2.1 | 3aBUCHMOCTH CHJI YIPYrOCTH, BO3HUKAKOIIMX B JAePOpMHPYEMOM
0 NPY)KUHE W PE3NHOBOM 00pasiie, OT BEIUYMHBI UX JeQOopMaluu.
HccnenoBanue yciaoBHii paBHOBECHs TBEPAOTO Telia, UMEIOIIETO OCh
BpaIICHHS
##Par###3AKOHBI COXPAHEHU S B MEXAHUKE
931 HNmnynbe MarepuanibHON TOYKH, CHCTEMBl MaT€pPHAJIbHBIX TOYCK.
o Hmnynbe cuitbl 1 M3MEHEHHE UMITYJIbCA Tela
2.3.2 | 3akon coxpanenus ummynbca B MCO. PeakTrBHOE ABMKECHHE
2.3 2.3.3 | Pabota cumnbl
2.3.4 | MOILIHOCTEL CUIIBI
935 Kunernueckass  sHeprusi  MarepuanbHOW  TOYKH.  Teopemao
A KHHETHYECKON SHEPTUU
2.3.6 | TlorenmmanvHas oSHeprus. [loTeHUManbHAsT DHEPTHsl  YIPYTO




neopmupoBaHHON MpYKUHBL [loTeHIManbHas SHEPTUs Tena BOIU3U
MIOBEPXHOCTU 3eMJIU

HOTGHL{I/IEUIBHBIC U  HCIOTCHIHUAJIBHBIC CHIJIBI. CBs13b pa6OTBI

2.3.7 | HEMOTCHIHMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYEeCKOH SHEpruH
CHCTEMBI TeJI. 3aKOH COXPaHEHHSI MEXaHUYEeCKOH SHEPTHH
2.3.8 | VYmpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuyeckue yCTpOMCTBA: JIBHDKEHHE pAKET, BOJIOMET, KOIEp,
o IPYXHUHHBIN THCTOJIET
231 [IpakTnueckue pabotbl. HM3ydyeHue CBSI3M CKOPOCTEM Ten mpu
' O. HeynpyroM yaape. Mccienosanue cBsi3u paboThI CHIIBI ¢ U3MEHEHHEM

MEXaHHYECKOM OHEPIruu TCJia

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKON TEOPUH
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHYECKON  TECOPHH.
3.1.1 | BpoynoBckoe mBwxkeHue. J[uddysus. Xapaktep IBHKEHHS U
B3aUMOJICHCTBHS YaCTHI] BEIIECTBA
312 Mojienu CTpOEHUS Ta30B, KHAKOCTSH W TBEPIBIX T M OOBICHECHUE
o CBOMCTB BellleCTBA HA OCHOBE ATHUX MOJIEJICH
3.1.3 | Macca monekyn. Konmnuectso BemectBa. [loctostnaass ABoranpo
314 TemmmoBoe paBHOBecue. Temmepatypa u e€ wu3Mmepenue. [llkama
o temneparyp Lleabcus
31 315 Mogens wupaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
' o KUHETHYECKON TEOPUU UIEATBHOIO ra3a
316 AOGcouroTHas TeMIepaTypa Kak Mepa CpeHe KHHETHYECKOW SHEPTHH
o TETUIOBOTO JIBIKeHHs yacTul] rasa. [llkana remneparyp Kenbprna
3.1.7 | VYpauenue Knaneiipona — Menneneea. 3akon JlaibroHa
318 I'a3oBbie 3akoHBL M3omporiecchl B MACAIBHOM Ta3e € MOCTOSHHBIM
o KOJIMYECTBOM BEIIIECTBA: U30TEPMa, H30X0pa, n3obapa
3.1.9 | Texuuueckue ycTpoiicTBa: TEPMOMETP, OapoOMETP
311 [Ipaktuyeckue paboThl. M3MepeHue Macchl BO3jyXa B KJIACCHOU
' 0' KoMHare. MccienoBaHue — 3aBUCHMOCTH — MEXIY  IlapaMeTpamu
COCTOSIHUS Pa3peKEHHOTO Tra3a
OCHOBbI TEPMOAMHAMUKN
391 Tepmoannamuueckas cucTema. Buytpennss SHEPrus
32 o TEPMOIUHAMHYECKON CUCTEMBI B CITIOCOOBI €€ N3MEHEHUS
' 399 KonudectBo Tenmnotel u padota. BHyTpeHHss SHEpPTHUsST 0JHOATOMHOTO
o WJeaTbHOTO Ta3a
3.2.3 | Buael Temnomnepenayu: TEIUIONPOBOAHOCTh, KOHBEKIIHS, HM3JIyueHUE.




TemnoéMkocTh Tea. YaelbHasd TEIIIOEMKOCTL BellecTtBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEIIOoNepeiaye

IlepBblii 3ak0H TepMoauHamuku. [IpuMeHeHHMe IepBOro 3akoHa
3.2.4 | TepMoaMHAMUKH K wH30mporeccaMm. [padudeckas HHTEpIpeTarus
paboThl raza

TeroBble MammHbl. [IpUHIMOBL  JEWCTBUSA TEIUIOBBIX MAallUWH.
395 [IpeoOpa3oBanusi 3HEPTHMM B TEIUIOBBIX MamuHaX. Koadduiment
o nosiesnoro aeicreus (nanee — KI1/T) Terosoit mamunel. [{ukn KapHo

u ero KIIJ{

Bropoii 3akon TepMoauHamMuku. HeoOpatuMocTh mpoIECCOB B
3.2.6 | mpupome. TeruioBele JBUTATETH. ODKOJOTHYECCKHE  MPOOIEMBI
TEIIOHEPTEeTUKHI

397 TexHuyeckue yCTpOWMCTBA: JBUTaTeldb BHYTPEHHETO CrOpaHMS,

OLITOBOM XOJOJUJIbHUK, KOHAULIUOHED

3.2.8 | Tlpaktuueckue paboTsl. I3MepeHue yaenpHOM TETTOEMKOCTH

##Par#H# AT PETATHBIE COCTOSAHU A BEILIECBA. ®A30BbBIE
I[NEPEXO/IbI

[TapooOpazoBanne u KoHAeHCaus. Micnapenne u kurenue. Y aenbHast
3.3.1 | TemnoTa mapooOpazoBaHUs. 3aBUCHMOCTh TEMIIEPATypbl KUIICHHUS OT

JIaBIICHUS
3.3 AOcoIoTHasE U OTHOCHUTENIbHAS BJIAXKHOCTh BO31yXa. HachlleHHbII
o nap
333 Teépnoe Teno. Kpucrammueckre u amopdHbie Tena. AHU30TPOIHUS
3.3 o cBO¥CTB KprcTaiwioB. JKunkue kpuctaiuibl. CoBpeMEHHbIC MaTepHaIbl
334 [InaBneHre W KpUCTAJUIM3AIUs. YJIENbHas TEIUIOTA TUIABIICHHS.
e CyGnumanus
3.3.5 | VYpaBHeHue TerioBoro dagaHca
TexHUUeCKHe YCTPOWCTBA: TUTPOMETP U IICUXPOMETP, KAIOPUMETP,
3.3.6 | TEXHOJOrMM TOJYYECHHUS COBPEMCHHBIX MATEpPHajOB, B TOM YHCJIC
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 | Ilpaktuyeckue paboThl. U3MepeHune BIa)KHOCTH BO3IyXa
4 DJIEKTPOAMHAMUKA
##HPar###IJIEKTPOCTATUKA
411 DnexTpu3aius Tell. DIeKTpuuecKuil 3apsa. [[Ba Buaa dJIEKTPUUYECKUX
o 3apsI0B
4.1

4.1.2 | IIpoBOIHUKH, TUIIEKTPUKHU U MOJTYIPOBOAHUKU

4.1.3 | 3akoH COXpaHEHUSs IEKTPUUYECKOTO 3apsaa

4.1.4 | BzaumopeiictBue 3apsoB. 3akoH Kynona




Onekrpuyueckoe mnojie. HanpskEHHOCTh  AIEKTPUYECKOTO  IMOJIS.

4.1.5 | Ilpunuun cynepno3uuuu. JIMHUM HanpsDKEHHOCTH AJIEKTPUYECKOTO
oJIst

416 PaGota cun osnexrpocratuueckoro mnojs. I[lorenmman. Pasnocth

o HIOTEHITHAIOB

417 [IpoBOAHUKN M ITUDIEKTPUKHA B TIOCTOSHHOM OJIIEKTPUYECKOM TIOJIE.

o JlusneKkTpudeckas MPOHUIAeMOCTb

418 OnekrpoéMkoctb.  Konumencarop.  DJIEKTpOEMKOCTh  IUIOCKOTO

o KOHJICHCATOPa. DHEPrHsl 3apsHKEHHOTO KOHIEHCATOpa
Texnuueckue YCTpOMCTBA: 3JIEKTPOCKOTI, 3JIEKTPOMETP,

4.1.9 | onekTpocraTHYeckas ~ 3alluTa, 3a3eMJICHHE  DJICKTPONPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYWHBIN TPUHTED

41.1 .

0 [IpakTnueckue paboThl. 3Mepenue 3meKTpoEMKOCTH KOHEHCATOpa

4.2

HHHPar###TIOCTOSIHHBIN DJIEKTPUYECKHM TOK. TOKU B
PA3JIMYHBIX CPEJAX

YcnoBus Cym€CTBOBAHUA IIOCTOSAHHOI'O  OJICKTPHUYCCKOI'0  TOKaA.

421 Hcrounuku Toka. Cuia Toka. [TocTOSHHBIN TOK
4.2.2 | Hanpspxkenwne. 3akon OMa J1sl y9acTKa Ienu
4.2.3 | DNeKTpUYeCcKOe COMPOTHUBIICHHUE. Y ICIBHOE COMMPOTUBIICHHUE BEIIECTBA
424 [locnenoBarenpHOE,  MapasiebHOE,  CMEIIAHHOE  COEIMHEHUE
o [POBOTHUKOB
4.2.5| Pabora anekTpudeckoro Toka. 3akoH [xoyns — Jlenna
4.2.6 | MoNIIHOCTh 3JEKTPUIECKOTO TOKA
anekTpoaBwkymmas cuia  (mamee — DOJIC) w  BHyTpeHHee
4.2.7 | compoTUBIEHHME HUCTOYHUKA ToKa. 3akoH Oma ans TMOJHOU
(3aMKHYTOI) AyeKTprueckoi nemnu. KopoTkoe 3aMbIkaHne
428 DNEeKTpOHHAs TPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCHMOCTb
o COTPOTHBIICHUS METAIIJIOB OT TeMIiepatrypbl. CBEpXIIPOBOIUMOCTD
4.2.9 | Dnexrpuyeckuil TOK B Bakyyme. CBOMCTBa AMEKTPOHHBIX MyYKOB
491 [MonynpoBoanuku. CoOcTBeHHass U MPUMECHAs MPOBOJUMOCTD
' 0' noJIynmpoBoIHUKOB. CBoiicTBa p-n mepexona. I[loiynmpoBoJHUKOBEIE
npubopsI
4.2.1 | DnekTpuyeckuil TOK B  DIEKTPOJIUTAX.  DIEKTPOIUTHUUECKAsS
1 JMICCOLIMAITUS. DICKTPOIIN3
491 DneKTpuuecKuit TOK B razax. CaMocTosaTenbHBIN U
' 2' HECaMOCTOSITENIbHBIN pa3psia. Pa3nuuyHble THUIBI CaMOCTOSITENEHOTO

paspsaa. Monnus. [1nasma




421

TexHuyeckue  yYCTpPOMCTBA:  aMIEPMETpP, BOJBTMETP, PEOCTaT,
HUCTOYHUKH TOKA, 3JIEKTPOHArPEBATEIIbHBIC puOOpHI,
AJIEKTPOOCBETUTENIbHBIE  MPHUOOPBI, TEPMOMETP  CONPOTUBIICHHUS,
BAKYYMHBIN MO, TEPMHUCTOPBI 51 (doTope3ncTopsl,
IIOJIYIIPOBOTHUKOBBIN TMOJI, TAJIbBAHUKA

42.1

[Ipaktnyeckne paboTel. V3ydeHWe CMEIIAHHOTO  COCTUHEHUS
PE3UCTOPOB.

Mamepenne DJIC  ucroyHMKa TOKAa W €r0  BHYTPEHHETO
conpoTtusiieHus. Habmronenue anekrponnsa

11 KVIACC

Kon
pasnena

Koan

pose

psaemM IIpoBepsiemMble 3JIeMEHTBI COlEPKAHUS
oro

3J1eM

eHTa

OJIEKTPOJJUHAMUKA

HHHParHH#MATHUTHOE TTIOJIE. DJIEKTPOMATHUTHAS
WVHJTYKLIAS

431 [TocTOssHHBIE ~ MarHuTHl.  B3aWMOJEHCTBHE  MOCTOSHHBIX
e MarHuTOB

MaruuTtHoe mnoJie. BekTtop MarHuTHOW WHAyKUuu. IlpuHuumn
4.3.2 | cyneprio3uruu. JIMHMM MarHUTHOW WMHAYKIMH. KapTuHa muHUAN
MarHUTHOM MH]TYKIIMH TOJISI IIOCTOSIHHBIX MAarHUTOB

4.3

MaruuTHoe mnoJjie IMpOBOAHHWKA C TOKOM. KapTI/IHa JIMHAM TI0JISt
JJIAHHOI'O HOpsAMOro MHNpOBOJHHUKA MW 3dMKHYTOI'O KOJIBIIEBOT'O
IIPpOBOJHHKA, KaTyIIKH C TOKOM. OngpIT 9pCTez[a.
BzaumoneiictBue IMPOBOJHHUKOB C TOKOM

4.3.3

4.3.4 | Cuna Amnepa, e€ MOJlyJIb U HallpaBJIECHUE

Cuna Jlopenma, e€ wMoaynp M HampasieHue. JIBwkeHue
4.3.5 | 3apsyKeHHOM yacTUIBI B OJJHOPOJHOM MAarHuTHOM mose. PaGota
cunel JlopeHna

4.3.6 | SIBneHue 31EKTPOMArHUTHONW MHIYKIIUU

4.3.7 | TloTok BeKTOpa MarHUTHOW MHIYKIIUU




4.3.8 | DOJC unaykuuu. 3aK0H IEKTPOMArHUTHOW HHAYKIK Dapaes
439 Buxpesoe anexrpuyeckoe nojue. 3JC UHAYKINN B POBOJAHUKE,
o JBUKYIIEMCS TIOCTYMATEIEHO B OJTHOPOJHOM MAarHUTHOM II0JIe

4'8'1 IMpasuiio Jlenma
43.1
1 NunykrtuBHOCTh. SABIeHUE camonnaykuun. IC caMOUHAYKIIMH
431
5 DHeprust MarHUTHOTO TIOJISt KaTyIIKH C TOKOM
431
3 DIEeKTPOMarHuTHOE TOJIe
431 Texaudeckue YCTPOMCTBA: MTOCTOSTHHBIC MarHHTHI,
' 4' JJIEKTPOMATHUTBI, JJIEKTPO/IBUTATEITb, YCKOPHUTEIH
JJIEMEHTAPHBIX YaCTHII, HHIYKIIHOHHAS TIeYb
[MpakTdeckue padoThl. M3ydeHrne MarHUTHOTO TTOJISI KaTYIIKH C
4.3.1 | Toxom. HUccmenoBanme AeHCTBHS MOCTOSHHOTO MarHura Ha
5 pamMky ¢ TokoM. McciemoBaHue SIBJICHHS 3JICKTPOMArHUTHOM
WHIYKIUH
5 KOJIEBAHU A U BOJIHBI
###Par##H#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE
KOJIEBAHU A
Koneobarensaas cUCTEMA. CBoOo1HEIE KoJIeOaHusL.
5.1.1 | T'apmonmyeckue konebanus. I[lepmona, vacrora, aMIiuTyna M
(haza xonebanuii
5.1.2 | TlpyXuHHBI} MasTHUK. MaTeMaTH4YeCKUN MasTHUK
513 VYpaBHeHHE TapMOHWYECKUX KoJjiebaHnuil. KunHemarnueckoeu
o JMHAMHYECKOE OMHMCaHUE K0JIeOATeTbHOTO IBUYKEHUS
[IpeBpaienue 3Heprun Mpu rapMOHNYECKUX Kosiebanusx. CBs3b
51 5.1.4 | ammuTyabl KojieOaHWN MCXOAHOW BEIUYHHBI C aMILTUTYJaMHU

KoJ1e0aHul e€ CKOPOCTH U YCKOPEHUs

Konebarenbublit  koHTYp. CBOOOIHBIE  AIEKTPOMArHUTHBIC
Koje0aHusl B HJCATbHOM KO0JIeOATeTbHOM KOHTYpe. AHAIOTHs

>15 MEXJy MEXaHWYECKHMMH U 3JIEKTPOMArHUTHBIMH KOJIEOAHUSMHU.
®opmyna ToMmcoHa
516 3aKOH COXpaHEHHUS SHEPruM B UACAIBHOM KojeOaTeIbHOM
o KOHTYpE
BeiHyXJieHHbIE ~ MexaHM4yeckue ~— KojeOanus.  Pe3oHaHc.

5.1.7 | PesonancHas kpuBas. BBIHYXIEHHbIE D3IEKTPOMAarHUTHbIE
KOJICOaHHUS.




5.1.8

[lepemennsblii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

MouiHOCTh IEPEMEHHOTO TOKA. AMIUTUTYIHOE U JICUCTBYIOIIEE

5.1.9
3HAUEHUE CUJIbI TOKA U HANIPSHKEHUS
Tpaunchopmarop. IlpomsBonacTBo, mepemada u MOTpeOICHUE
9.1.1 | oanmexkTpuueckol  SHEPruu.  OKOJIOTUYECKUE  PUCKH  IIpU
0 IIPOU3BOJCTBE EKTPUYECKOU JHEPIuu. Kynbrypa
MCII0JIb30BaHUS AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU
5.1.1 | Texuuueckue ycTpoicTBa:  celicMorpad,  IIEKTPHUUECKUI
1 3BOHOK, JINHUM JIEKTponepeaay
[IpakTnueckue paboTsl. VccnenoBaHue 3aBUCMMOCTH NEpUOAA
511 | MaBIX KojeOaHui Tpy3a Ha HUTU OT JUIMHBI HUTH M MAacChl
'2' rpysa. HMccienoBaHue IEpEMEHHOrO TOKa B LENH U3

MOCJICIOBATEIbHO COCTUHEHHBIX KOHAECHCATOPa, KATYIIKH |
pe3ucropa

#HHHPartH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHndeckre BOJIHBI, YCJIOBHS pacnpoctpaHenus. llepuon.

5.2.1 | CkopocTb pacmpocTpaHCHHS W JTHHA BOJHBL [lomepedHbie u
MPOI0IBHBIE BOJHBI
5.2.2 | ###Par### Nntepbeperius u Audpakiiyis MEXaHUISCKUX BOJTH
593 3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa Tona. TemOp
o 3ByKa
DNeKTpOMarHUTHbIE BOJIHBI. YcnoBus U3ITydEeHUS
5.2.4 | »NEeKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus BeKTOpoB E,
5.9 B 1 v B a11eKTpOMarHuTHOM BOJIHE B BaKyyme
CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPakKeHUE, MPEIOMIICHHE,
5.2.5 | mnomspuzanus,  audpaxmus,  uHTepdepeHima.  CKOpocTh
AIEKTPOMArHUTHBIX BOJIH
526 [Tkama 3IIEKTPOMAarHUTHBIX BOJIH. I[Ipumenenue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [lpuHnuMnBl  paavocBs3u MW TeneBujeHUs. Paanonokanms.
o DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl
Texnuyeckue  YCTpPOWCTBA:  MY3bIKaJIbHBIE  HWHCTPYMEHTHI,
5.2.8 | ynbpTpa3ByKOBas AMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuEéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neun
##HPar###OITTUKA
531 [IpsiMonMHENHOE pacpoCcTpaHEHUE CBETa B OJTHOPOJIHOM cpere.
5.3 o Jly4 cBera
532 OtpaxkxeHue cBeTa. 3aKOHbl OTpaxkeHust cBera. [locTpoeHue

H306pa)l(eHHﬁ B IINIOCKOM 3CpPKaJIC




IIpenomnenne  cBera.  3aKOHBI  IPEJIOMIICHHMsS  CBETA.

5.3.3 .
AOCOIOTHBIN MOKa3aTesb MPEIOMIICHHS

534 IlonHnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroyl IMOJIHOIO

o BHYTPEHHETO OTPaXKCHUSI

5.3.5 | Hucnepcus cBera. CinoxHbIi coctaB 6enoro csera. Lper
ColOuparoniue ¥ pacceuBarOlIMe JUH3bL. TOHKas JIMH3A.
@DOKYyCHOE pacCcTOSHUE U OINTUYECKas Cujia TOHKOM JIMH3BI.

5.3.6 | Iloctpoenme n300pakeHUIl B COOMPAIONINX M PACCEHUBAIOIIMX
nuH3ax. QPopMyla TOHKOW JIMH3BlL. YBEIWYECHHE, J1aBaAEMOE
JIMH30U

5.3.7 | TIpenenbl NPUMEHUMOCTH T€OMETPHYECKON ONTUKA
WNnrtepdepennus cera. KorepeHTHblEe HCTOUHUKU. Y CIIOBUS

538 HaOII0ICHUS MaKCHUMYMOB " MUHHMYMOB B

o UHTEpPEPEHIIMOHHON  KapTWHE  OT  JBYX  CHH(]a3HBIX
KOT€PEHTHBIX HCTOUHUKOB
Hudpakuuss  cera. JudpakunonHas pemérka. YcioBue

5.3.9 | naOmiomeHWsT  TIABHBIX  MaKCHMyMOB  TpH  TaJCHUU
MOHOXpPOMAaTHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEHIETKY

5.3.1

0 [Tonspuzanus cBera

531 TexHuueckre  yCTpOWCTBA: OYKW, Jiyma, (oroammapar,

' 1' IIPOEKLMOHHBINA anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHUKA, TU(PAKLUOHHAS PELIETKA, TIOISPOUT]

531 [IpakTnyeckue pabotel. M3mepenune nokasaresns MpeaoMIICHHUS.

'2' HccnenoBanue cBoicTB M300pakeHUil B nauH3ax. HabOmromeHnue

JUCIICPCHUHU CBECTaA

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I PaHUIbl IPUMCHHUMOCTH KJIaCCHYECKON MEXaHHMKH. HOCTy.]'IaTLI

6.1 TEOPUU OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOJIYNS CKOPOCTH
CBeTa B BaKyyMme, IPUHIUI OTHOCUTEILHOCTH DHHIITEHHA
6 6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeUIeHUE BPEMEHU U
COKpaIlleHNE JUTHHBI
6.3 DHeprusi U UMITYJIbC CBOOOIHON YaCTHIIBI
6.4 CBs3b Macchl ¢ SHEprued M UMITYyJIbCOM CBOOOJTHOW YaCTHUIIBI.
DHeprust MoKost CBOO0THON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
#iH#Par###3JIEMEHTBI KBAHTOBOM OIITUKU
1 7.1.1 | Dortonbl. @opmyna Ilnanka cBs3u »Hepruum (GOTOHA C €ro




4acTOTOW. DHEPrus U UMIYJbC (poToHA

OtkpeiTie u wuccnenoBanue ¢dorodpdexra. Ombitel AT

712 CrouneroBa. 3akoHbl hoTodddekTa
713 VYpasHenue DitHiTeliHa 11 poToaddekra. «KpacHast rpaHuna
o dorosdpdexra
7.1.4 | JlaBnenue ceta. OnbiTel [1.H. JIeGenena
7.1.5 | Xwumuyeckoe ACHCTBUE CBETA
716 Texuuueckue  ycrpoiictBa:  ¢GOTO3IEMEHT,  (OTOJATUUK,
o coJIHeuHas Garapest, CBETOIUO
CTPOEHUME ATOMA
791 Mogens aroma Tomcona. OnbiTel Pezepdopaa no
o WCCIIeZIOBaHUIO CTPOEHUS atoMa. [lmaHeTapHas MOAEIh aToMa
[Toctynatet bopa. Mznyuenue u moriomieHue (HOTOHOB TIpH
7.2.2 | mepexojae aToMa C OJHOTO YPOBHS SHEPrHH Ha Ipyroi. Bump
cniektpoB. CIIeKTp ypOBHEH SHEPTUU aToMa BOJIOPO/Ia
79 BomnoBrie CBOMCTBA YJaCTHII. Boabr e Bpoitns.
' 7.2.3 | KopmyckynspHO-BOJHOBOH myanu3M. Jludpakmus 3JIEKTPOHOB
Ha KpUCTajliax
794 CrnoHTaHHOE€ W BBIHY)KJCHHOE U3Iy4€HUE. YCTPOWCTBO U
o OPUHLAI PaOOTHI J1a3epa
795 TexHnuueckue YCTpOMCTBA: CIIEKTPaJIbHBII aHanm3
o (cneKTpOCKOI), Ja3ep, KBAHTOBLIM KOMIILIOTED
7.2.6 | Tlpaktudeckue padotel. HabmroaeHue mMHEHYaTOro CrieKTpa
ATOMHOE A1PO
7.3.1 | Meroapl HAOMIOICHUS W PETUCTPALIMH dJIEMEHTAPHBIX YaCTHII
OtkpeiTne  pagmoaktuBHOCTH. OmbiThl  Pesepdopma  mo
739 | OMPEACNICHHIO COCTABA PAJMOAKTHBHOTO HM3ITyuEHHS. CoiicTBa
o anbda-, Oera-, raMMa-uznydeHus. BiusHue paauoaKTUBHOCTU
HAa >KMBBIE OPTaHU3MBbI
OtkpbiTHe mpoToHAa u HelTpoHa. HykimoHHas wmojens sapa
7.3 7.3.3 | TeiizenOepra — MBanenko. 3apsja sapa. MaccoBoe 4uclo spa.
H3oTonsl
734 Anbda-pacniaa. DNEKTPOHHBIH U TMO3UTPOHHBIN OeTa-pacmaj.
o lNamma-u3nyuenue. 3akoH paJuoaKTHBHOTO pacraja
735 DHeprus CBsi3M HYKJIOHOB B sape. Snepubie cumbl. Jledext
e Macchl sjpa
7.3.6 | Slnepuble peakuuu. [leneHue u CUHTE3 sSA€p
7.3.7 | Snepusiit peaxtop. TepmosaepHsiit cunte3. IIpoGnembr u




MIEPCIIEKTUBBl SIAEPHONW SHEPreTUKU. OKOJIOTMYECKHE AaCIEKTh
SIIEPHOM DHEPTETUKH

738 DnemMeHTapHbIe YaCTHULBI. OTkpbITHE IIO3UTPOHA.
e dyHIaMeHTaIbHbIE B3aUMOICHCTBHUS
739 TexHuueckue yCTpOMCTBa: J03UMETp, Kamepa BuibcoHa,
o SZICPHBIN PEaKTOP, aTOMHast boMOa
7.3.1 | Ilpaktuueckue pabotel. McciemoBanume TpekoB wyactul (1O
0 TOTOBBIM (OoTOrpadusiM)
OJIEMEHTbBI ACTPOOU3UKU
8.1 Bun 3Bé3aHoro HebOa. Co3Be3nus, sApkue 3BE3/bI, TUTAHETHI, UX
BHUJIUMOE JIBKEHUE
Conneunas cucrtema. IlmaHersl 3eMHON rpymmbl. [lnaneTsi-
8.2 TUTAHTBl M UX CIYTHHUKH, KapJUKOBbIE IUIaHEThl. Mainble Tena
ConHeyHOM cucTeMBI
8.3 Comnnre, potocdepa u atmocdepa. CostTHeUHAsI AKTUBHOCTH
8.4 Hcrounuk sueprun CoJtHIIA U 3BE3NT
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca, CBETUMOCTb,
pamuyc,  TemmepaTrypa, KX  B3auMOCBA3b.  Jlmarpamma
8.5 «CTHEKTPANIbHBIM KJIACC — CBETUMOCTB». 3BE3NBI TJIAaBHOU
MOCJEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» IS
3BE3]1 I1aBHOM MOCIEA0BATENBHOCTH
###Par###Buayrpennee  crpoenune  3BE3a.  CoBpeMEHHBIC
8.6 NPEACTABICHUS] O IPOUCXOXKJACHUH U HBostouuu ConHua U
3BE3. DTaIlbl )KU3HU 3BE3D
Muneunbiii Ilyre — nHama [Manaktuka. CrnupaiibHasi CTPYKTypa
8.7 lNamakTuku, pacnpeznenenue 3B€31, rasa u npuid. [lonoxenue u
newkenne Cosana B [amaktuke. Ilnockas u cdepuueckas
noacuctemsl ["anakTuku
8.8 Tunel ramaktuk. Paaroranaktuku u kBazapbl. UEpHBIE ABIPHI B
' A7pax TalaKTUK
Bcenennas.  Pacmmmpenue  Bceenennoil.  3akon  XaOo6ma.
8.9 Pazberanue ramaktuk. Bospact u paguyc Bcenennoii, Teopus
' bousbmoro B3peBa. Mozens «ropsiueit Beenennoin». Pennkrosoe
U3IIy4CHHE
8.10 MacmtabHast ~ cTpykrypa  Bcenennoil.  MeraranakTuka.

Hepeménnsie mpobaemMbl acTpOHOMUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA30OBAHUS
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IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPaMMBbI CPeTHET0 0OIIET0 00pPa30BaAHUS

ChopmupoBaHHOCTH ~ yMEHUH  pacro3HaBaTh  (U3MYECKUE  SBICHUS
(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE M3YyYEHHBIX 3aKOHOB

Brnanenne ocHoBomosiaratomuMu (GU3NYECKUMH TOHATHSIMU U BEIIMUYMHAMH,
XapaKTepU3YIOMHUMH (PU3NUYECKHE MTPOLIECCHI

CdopMHUpOBaHHOCTH YMEHUN TMPUMEHSTH 3aKOHBI KJIACCUYECKONW MEXaHUKH,
MOJIEKYJISIpHON (DM3UKH M TEPMOJWHAMUKH, AJIEKTPOJWHAMUKH, KBAaHTOBOM
¢bu3uky U1 aHanu3a U OOBSICHEHUS SIBICHUH MHKPOMHpa, MakpoMupa H
Merammpa, pasaudarh yCJIOBHS (TpaHUIbl, 00JacTH) NPUMEHUMOCTH
(¢bu3MuecKux 3aKOHOB, NMOHUMAaTh BCEOOIIMI XapakTep (QyHIaMEHTAIbHBIX
3aKOHOB M  OTPAaHMYECHHOCTh  HCIOJB30BaHUS  YaCTHBIX  3aKOHOB;
aHAIM3UPOBATh (PU3MUYECKUE MPOLECCH, UCTIOIB3Ys] OCHOBHBIE MOJIOXKECHHUS,
3aKOHBI M 3aKOHOMEPHOCTH

ChopMUPOBaHHOCTh YMCHHUsSI pa3indyarh yCIOBHS MPUMEHHUMOCTH MOJCICH
(DUBUYECKUX TEJT U MPOILIECCOB (SIBICHUM )

ChopmupoBaHHOCTH YMEHUS pelIaTh pacu€THBIC 3a7a4u C SBHO 33JaHHOU U
HESBHO 33JaHHON (U3NYECKOW MOJEbIO: HAa OCHOBAaHHH aHAIHM3a YCIOBUS
BBIOMpaTh (U3MYECKHME MOJIENH, OTBEYallue TpeOOBaHMSIM 3a/JayH,
MPUMEHSITH (GOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThI (PU3HUECKUX
TEOPUIl TMPU HUCHOJIB30BAHUM MATEMAaTUYECKHUX METOJOB pEIIeHHs 3ajad,
MIPOBOJUTH PAcuéThl HA OCHOBAHHHM HMEIOLIUXCS TaHHBIX, aHAIM3HPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METOJIbI PEUICHUS C YYETOM MOIYyYEHHBIX
pe3ynbTaToOB

Pemrate kauecTBEHHEIE 3aJga4u, Tpe6yf01une IMPUMCHCHUA 3HAHUM U3 pa3HbIX
pa3acsioB MIKOJIBHOI'O KypcCa q)I/I3I/II(I/I, a TaK¥XXE HHTCrpannuun 3HAHUU U3
ApYyrux NpeAMETOB €CTCCTBCHHOHAYYHOI'O IUKJIA: BBICTPAUBATh JIOTHYCCKYIO
LCTIOYKY paccyxczleHHﬁ C 01'I0p0171 Ha M3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U




(buznuecKue SBICHUS

Brnanenne OCHOBHBIMHM METOJAMHU HAYYHOTO NO3HAHMS, HUCIOJb3YEMBIMU B
(u3HKe: MPOBOAUTH MPSIMBIE M KOCBEHHBIE H3MEpEHUs (DU3MUECKUX BEINYHH,
BBIOHpAsi ONTHUMAJILHBINA CITIOCO0 M3MEPECHHMSI M HCIIOJIb3YS U3BECTHBIC METO/IBI
OLICHKHU MOTPEIIHOCTEN W3MEPEHHUI, MPOBOJAUTH HCCIIEAOBAHUE
3aBUCHUMOCTEH  (PM3UYECKMX BEIMYMH C  HCIOJB30BAHUEM  IPSIMBIX
M3MEPEHUH, OOBSICHATH TOJIyYEHHBIE PE3yJbTaThl, HCHOJB3YS (PU3MUECKUE
TEOPUHU, 3aKOHBI W TIOHSATHS, ¥ JIeJaTh BBIBOJABI; COONIOAATH IpaBHIIA
0e30macHOro TpyJa IpU TMPOBEIEHUU HCCIEAOBaHUN B paMKax y4eOHOTO
JKCIIEpUMEHTA " y4eOHO-UCCIIEI0BATENbCKON NEeSATEIBbHOCTH c
WCIIOJIb30BAaHUEM IH(PPOBBIX U3MEPUTEIHHBIX YCTPOWUCTB U JaOOPATOPHOTO
000pyI0BaHUS

CpopMHUpPOBAHHOCTh YMEHUW aHAIM3WPOBATh W OLIEHUBATh IOCIEACTBUS
OBITOBOM ¥ TPOW3BOJCTBEHHOW JCSITEIBHOCTA YEIIOBEKAa, CBS3aHHOM C
(MBUYECKUMH TIPOTIECCaMU, C TO3HMIIMA JKOJOTHUECKOW OEe30MacHOCTH;
MPEACTABICHUH O PallMOHATBFHOM MPUPOIOTIONB30BAHIH, & TAKXKE PA3yMHOM
WCMOJIb30BAHUM JOCTH)KEHUA HAYKHM M TEXHOJIOTMW ISl JaJbHEWIIEro
Pa3BUTHS YEIOBEUECKOTO OOIIECTBA

OBnageHue pa3IMIHBIMUA crioco0aMu padboThl ¢ nHpopMaluen HU3NIECKOTo
CONCpKaHUS C  HCIOJH30BAaHWEM  COBPEMEHHBIX  WH(POPMAIMOHHBIX
TEXHOJIOTUH; pa3BUTHE YMCHHUH KPUTHYECKOTO aHAIW3a W  OICHKH
JOCTOBEPHOCTH TMOJTy4aeMOoi HH(OpMaIin
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CdopmMupoBaHHOCTH YMEHHI MIPUMEHSTh OCHOBOIIOJIAraroIne
ACTPOHOMUYECKHUE TMOHATHUS, TEOPUU M 3aKOHBI Ul aHAIMU3a U OOBSICHEHUS
(bu3MYECKUX MPOLIECCOB, MPOUCXOIAIINX Ha 3BE3TAX, B 3BE3HBIX CHCTEMAX,
B MEXTralakTHUeCKON cpesie; NBMKEHUs HEOECHBIX TeJ, 3BOJIOLUU 3BE3N U
Bcenennoii




