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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeIHEro OoOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHUU U TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOHM o0OpazoBareiabHON mporpammsbl, npencrapieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueit mporpaMmbl BociuTanus U Konmeniuu
npenojaBaHus  ydyeOHoro mnpeaMera «®Puszmka» B 00pa3oBaTENbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNbHOE MPEAMETHOE
COJIEp’KaHHE, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIBHOCTD U3YUEHUS
TEM U pa3esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4yeOHOTO TMpolecca, BO3PACTHBIX
ocobeHHocTtel obyuatonuxcs. [Iporpamma no ¢usuke Aaé€t npeacraBieHue O
HEesAX, COJAepKaHuM, OOIel cTparerun OOy4eHUs, BOCHUTAHUS M Pa3BUTHUS
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «@Du3uka» Ha yriayoJaéHHOM
YPOBHE.

N3yuenue kypca Qu3uku yriayOoa€HHOTO YpPOBHS MO3BOJIET PEaM30BaATh
3alauyu Mpo¢eCcCUOHAIBHON OpPUEHTAIlMU, HAMpPaBIEHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBJIEHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH
KOKJIBIM  OOYy4arolmMMCsl, KOTOpPbI€ HEOOXOIUMBI  JJIi  TPOJOHKCHUS
oOpa3oBaHHs B OpraHM3alusix MpOoPEecCHOHAIBHOrO 00pa3oBaHus IO
Pa3IUYHBIM (DU3UKO-TEXHHUUYECKUM U MHKCHEPHBIM CIIEIIUATBLHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensioTcs IUTAaHUPYEMbIE pe3ylIbTaThl
OCBOGHHS Kypca (U3MKM Ha YpOBHE CpeaHero ooOiero oOpa30BaHUsA:
JUYHOCTHBIE, METanpeIMeTHbIe, MpeaMeTHbIe (Ha YriyOJEHHOM YpOBHE).
Hayuyno-meTomonmoruueckoit  OCHOBOW 1t pa3paboTku  TpeOoBaHHM K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJbTaTaM 00ydarouiuxcs,
OCBOHUBIIMX MPOrpaMMy Mo (U3MKe Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHUs
Ha YIIIyOJIEHHOM YPOBHE, SBIISAETCS CUCTEMHO-IESTEIbHOCTHBIN TTOIXO/I.

[Iporpamma no gu3uke BKIIOYAET:

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

cozepkanue yuyeoHoro npeamera «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3nKe HMEET NPUMEPHBIM XapaKTep U MOXKET OBITh
UCIIOJIb30BaHa YUYUTENSIMU (DU3HUKH JJI1 COCTABJICHUS CBOUX PA0OUYUX MPOTPAMM.

[Iporpamma 1o ¢u3HKe HE CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTEIICH
U TMPEAOCTABISET BO3MOXKHOCTH [JIl PEATU3ALMU PA3TUUYHBIX METOIUYECKHUX
MOJIXOJIOB K TPENojaBaHWi0 (GU3UKHU Ha YTrIyOJIEHHOM YPOBHE IMPH YCIOBHUH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKaHUSI Kypca.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYMAs B
KauyecTBe Y4YeOHOTO NpeJMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHbIH BKIJAA B
cucteMy 3HaHUW 00 okpyxawonem wupe. IlkonbHBIM Kypc QuU3NKH —
CHUCTEMOOOPA3YIOMM  JUISI €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKUEe 3aKOHBI JIe)KaT B OCHOBE IMPOIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHEH, Owmoisiorueit, usnmueckoil reorpadueii U acTpPOHOMHUCH.
Hcnonp3oBanue M aKTHBHOE NpPUMEHEHHE (DU3UYECKUX 3HAHWUU OMPEaesniio
xapakTep u OypHOE pa3BUTHE pPa3HOOOpPAa3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TIOJIy4eHHUSI HOBBIX MaTEPHUAJIOB C
3aJlaHHBIMU CBOMcCTBaMH. M3ydyeHue (uU3UKM BHOCUT OCHOBHOM BKIJIAaJ B
dbopMupOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromerocsi, B



(opMHUpOBaHME YMEHUH TNPUMEHATh HAyYHbIH METOA TMO3HAaHUSA IpHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIEOBaHUN.

B ocHOBy kypca ¢u3NKku Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH Psi HMJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
ITOCTPOCHHUS.

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

Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepual Kypca (U3HKU
o0beUHEH BOKPYr ¢u3nueckux Teopuid. Benymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. E€ peanuzanms NpeanosiaracT UCIoOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BuTMEM O0OIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonon mnanpasenennocmu. Kypc usuku yriyOaEHHOTO
YPOBHSI TpearnoiaraeT 3HAKOMCTBO C UIMPOKHM KPYrOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIIOKEHUM H3yUYEHHBIX Teopuil U 3akoHOB. I[Ipum 3TOM
paccMaTpUBAalOTCd Ha YpPOBHE OONIMX TMPEACTABICHUA U COBPEMEHHBIE
TEXHUUYECKHE YCTPOUCTBA, U TEXHOJOTUU.

Hoea 3xonocuzayuu peanuszyercs MOCPEICTBOM BBEICHHS DJIEMEHTOB
collepKaHMsl, TOCBSUIEHHBIX SKOJOTUYECKUM TNpo0sieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHUM, a Takke 00CYX IACHUS
npoOyieM  palMoHaJbHOTO  TMPUPOJOMNOJIB30BAHUS U DKOJIOTMYECKOMH
0€30MacHOCTH.

OcBoenue cojiep>kaHusi MPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TTOCTPOCHO
Ha MPUHIHUIIAX CUCTEMHO-AEATENIBLHOCTHOTO noaxoaa. g Gu3uku peanu3amus
ATUX TPUHIMIOB Oa3upyeTcss Ha UCHOJb30BAaHUU  CAMOCTOSITEIHHOTO
HKCIIEPUMEHTA KaK MOCTOSHHO JEHCTBYIOMEro ¢akropa yuyeOHOro mpoiiecca.
Jlist yriryOGI€HHOTO YpOBHSI — 3TO CHUCTEMA CaMOCTOATEIHLHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIONIETO0 (POHTANBHBIE YYCHUYECKHUE OIBIThI TPH
M3YYEeHUHW HOBOI'O Marepuala, jJabopaTopHbie pabOThl U PabOTHI MPAKTUKyMA.
[Ipu »TOM BO3MOXHBI JBa Criocoba peanu3anuu (PU3NYEecKOro mpakThukyma. B
NEPBOM Cilydae MPaKTUKyM MpoBoauTcs JTubo B koHie 10 u 11 kmaccos, aubo
IIOCJIE€ TMEPBOTO M BTOPOTO TMOJYrOAWA B KaXKIOM M3 3THX KiaccoB. Bropoiu
CIoco0 — 3TO MHTETpaIus padoT MPAKTUKYMa B CUCTEMY J1aOOpaTOPHBIX padoT,
KOTOpbIE IPOBOJATCS B Mpouecce m3ydeHus pasnena (remsl). Ilpm stom mon
paboTamMu MpakTUKyMa MOHUMAETCs CaMOCTOSITENIbHOE HCCIIE0BaHUE, KOTOPOE
MPOBOJIUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IMIEHHOrO BHJIa O€3 MOIIaroBoi
MHCTPYKIIUH.

B nmporpamme mno ¢usnke cucteMa Y4YEHMUYECKOTO HKCIEPUMEHTA,
1a0opaTOpHBIX pabOT U MPAKTUKyMa MpeACTaBiIeHa €ANHBIM nepeuyHeM. Boioop
TEMATUKHU JJIS 3TUX BHJIOB YUEHUUECKUX MPAKTUYECKUX PAOOT OCYIECTBISAETCS
y4acTHUKaMU 00pa30BaTEIbHOIO Ipollecca MCXOAs U3  0COOEHHOCTEH
MOYPOYHOI'O TJIAaHUPOBAaHUS W OCHalleHus kaOuHeTa ¢usuku. [Ipum sTOM
o0ecreurBaeTcsl OBJIaJIeHUE O0YYaIOMIMMHCS YMEHUSIMU TPOBOAUTD MPsIMbIE U
KOCBEHHBIEC M3MEPEHUs, UCCIECIOBaHMs 3aBUCUMOCTEH (PU3NUYECKUX BETUUYHH U
IIOCTAHOBKY OIIBITOB 110 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

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



3aJIaHHOM W HEABHO 3aJaHHOM (PU3MYECKON MOJENbI0, TO3BOJISIIONINE
MPUMEHATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jela
Kypca, TaK ¥ WHTETpUPYs] NPUMEHEHWE 3HAHWW W3 pas3HbIX pas3nenoB. Jlms
KaueCTBEHHBIX 3amaqy IPHOPUTETOM SIBIISTFOTCS 3aJTaHMUs Ha
o0BsICHeHHE/TIpeICKa3aHNe TMPOTEKaHU (PU3MUYECKUX SIBICHUH W TPOIECCOB B
OKpY’Karolen Xu3Hu, TpeOyrolue Bpioopa GU3NIECKON MOJIeNH AJIsl CUTyalluu
MIPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO Kk wmaTepuansbHO-
TEXHUYECKOMY OOECIEeUEHHUI0 YueOHOTO Mporiecca Kypc (GU3UKH YriIyOJIEHHOTO
YpOBHS Ha YPOBHE CPEAHETO O0O0IIero oOpa3oBaHMs JOJDKEH H3ydaThCs B
YCJIOBHUSIX TMPEIMETHOr0 KaOuHera. B kaOuHere (U3UKU JOJDKHO OBIThH
HEeoOXoauMoe JabopaTopHOE OOOpYAOBaHUE JJIS BBIMIOJHEHHS YKa3aHHBIX B
nporpaMme 1Mo (U3MKe YYCHWUYECKHX OTBITOB, JIAOOPATOPHBIX pabOT M padoT
NPAKTUKyMa, a TaKXkKe JJEMOHCTPAIMOHHOE 000pYyI0BaHUE.

JlemoHCTpanmonHoe oOopynoBaHue (GopMupyeTcss B COOTBETCTBUHU C
NPUHIIMIIOM MWHHAMAJIBHOM JTOCTATOYHOCTH W 00ECIeYUBACT TIOCTAHOBKY
NIEPEUNCICHHBIX B MporpaMMe 1O (HU3UKE KITIOYEBBIX JICMOHCTpAIlUNA IS
UCCIICIOBAHUS HM3y4YaeMbIX SBJICHHUW MW TMPOIECCOB, OSMIMUPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHOe 0O0OpYy/IOBaHHME Il YYEHWYCCKUX TMPAKTUYECKUX padoT
dopMHpYETCS B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeUnBaeTCs B pacuére
OJIHOTO KOMIUIGKTAa Ha JBYX OOyYarOIIMXCsA. TeMaTHYeCKHEe KOMIUICKTHI
1a00paTOpHOTrO 00OPYIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI HAa KOMILUICKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U IMU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTa00paTOpHil.

OCHOBHBIMHU LIEJISIMU U3y4€HUS (PU3UKH B 0011eM 00pa30BaHUU SABIISIOTCS:

dbopMupoBaHUE HHTEpeca W CTpEeMJICHUS OOYyYaroIMXCA K HaydYHOMY
U3YYCHHUIO TMPUPOJbI, PpPa3BUTUE MX HHTEIUIEKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3YYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

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

dbopMHUpOBaHUE TPEICTABICHUNA O PONM (UIUKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHanbHON ESITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, TMOATOTOBKA K
JanbHEUIIeMy OOYYeHHIO B ’TOM HANPaBICHUU.

JlocTkeHue ITUX 1efiei 00ecrieunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1a4 B
mpoliecce U3ydeHust Kypca (GU3MKU Ha YPOBHE CPETHETO 00IIEeT0 00pa3oBaHuUS:

npuoOpeTeHne  CUCTeMbl  3HAaHMK 00  o0mux  usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO
GU3HKY, STEKTPOIUNHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI acTpO(DH3UKH;

dbopMHupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
o0BsicHeHHS (U3UYECKUX SIBJICHUN B MPUPOJIC W IS MPUHATHS MPAKTHIECKUX
pEIICHU B MOBCETHEBHOW KU3HU,

OCBOCHHE CIIOCOOOB pEIICHHUS pa3IWYHBIX 3a7ad C SIBHO 3aJaHHOU
¢duznueckor MOIEINbIO, 3aa4, MOAPa3yMEBAIOIINX CAMOCTOSTEIIHFHOE CO3/IaHNe



(¢u3znueckoil MojJenH, aJeKBAaTHOM YCIOBHMSIM 3aJaud, B TOM 4YHUCIE 3a1ad
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
(¢u3MUeCKUX HKCIEPUMEHTOB, aHalM3a W UHTEpIpeTauuud HHPOpMaLHH,
OTpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO37aHUE YCIOBUM ISl pa3BUTUS YMEHUUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOM JAEATEIBHOCTH,

pa3BuTHEe WUHTepeca K cdepam mnpodeccuoHaNbHONW JE€ATEIbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TtpedoBanusiMu PI'OC COO yrayOGnéHHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®PuszMKa» Ha YPOBHE CpEJHEro oOIIero
oOpa3oBaHus BbIOMpaeTcss OO0Yy4YalOIMMUCS, IJIAHUPYIOIIMMU MPOJOJIKEHUE
0o0pa30oBaHus M0 CHEUATBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIS.

Ha wusyuenue ¢usuku (yrinyOn€HHBIA YpPOBEHb) Ha YpPOBHE CPEIHEro
obmero oopazoBanusi otBoauTcs 340 vacos: B 10 kmacce — 170 yacoB (5 vacos
B Hezenmo), B 11 kimacce — 170 yacoB (5 yacoB B HEAEIIO).

[Ipennaraemseiii B mporpamme 1o (u3MKe MepedyeHb JTa0OpaTOPHBIX U
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YUWUTENh JI€JAeT BBIOOP
NpOBEJICHUsI JIa0OPaTOPHBIX PAbOT U OMBITOB C YYETOM HMHAMBHUAYATBHBIX
ocoOeHHOCTEN 00y4arommxcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®uzuka — ¢yHAaMEHTalbHAas Hayka o mnpupone. HayunHwlii meton
MMO3HAHUS U METOIbI UCCIICTOBAHUS (DU3NUECKUX SIBJICHUU.

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

Cnoco0bl u3MepeHus: (pu3nueckux BeIUYUH (aHAJIOTOBbIE W LU(POBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC JATYMKOBBIE CUCTEMBI).

[Torpemnoct  w3MepeHuit  (¢u3Myeckux BenWYuH (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopaenupoBanue (GU3UMYECKUX SBICHUM W TPOIECCOB (MaTtepuajbHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, HjeanbHas >XUIKOCTh, WJICAIBbHBIA Tras,
TOYeuHbIN 3apsia). ['unoreza. duznueckuii 3aK0H, TPAHUIILI €T0 TPUMEHUMOCTH.
dusznyeckas TeOpus.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mepenune cuiabl TOKa W HANPSDKEHHUS B ILEMU TMOCTOSHHOTO TOKa NP
MTOMOIIIM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTETBHBIX MPUOOPOB.

3HaKOMCTBO C 1u(ppoBoi 1aboparopueit no pusuke. [Ipumepsr uzmMmepeHus
¢u3nUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrxeHUe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBHUKEHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

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

[lepemenienrie, CKOpOCTh (CpEHSISI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MATEPUAIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPIHMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pAaBHOYCKOPEHHOE  MNPSIMOJUHEWHOE  JIBUIKCHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepPHAIbHON TOUKHU
OT BPEMEHU U UX rpaduKH.

CBoOomHoe majieHne. YCKopeHrne cBoOOHOTO majeHus. [[BkeHue Tena,
OpOIIEHHOTO MO YIJIOM K TOPWU30HTY. 3aBHCHUMOCTh KOOPAHMHAT, CKOPOCTH U
YCKOPEHHsI MaTepUaIbHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneintnoe nBuxeHue. JIBH)KEHHME MATEpUAIBHOM TOYKH IO
OKPYXHOCTH. YTJOBas W JIMHEWHas CKOpocTh. [lepron u wacrtora oOpalieHws.
LentpocTpemutenbHoe (HOpPMAJIbHOE), KacaTeldbHOE (TaHT€HIMAIbHOE) W
MOJIHOE YCKOPEHUE MATEPUATBHOU TOUYKHU.

TexHnueckne yCTpPOMCTBA M TEXHOJIOTHMYECKUE IPOLECCHL: CIHUIOMETD,
JIBWKEHHE CHApsOB, LIEMHbIe, IIeCTepEHYAThIE W pPEMEHHbIE Mepeayu,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpauuu.

Mopenb CHUCTEMBI oTcuéra, WJLTIOCTpalus KMHEMATUYECKUX
XapaKTEPUCTHUK JIBUKCHUS.

Cnoco0bI ucciaea0oBaHus IBHXKCHUH.



NnnrocTpauust mnOpenenbHOrO IMEepexoJa W U3MEPEHHE MIHOBEHHOM
CKOpOCTH.

[IpeoOpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

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

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

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME MMyTEM, TPACKTOPHM, CKOPOCTEN JIBUKEHHUSI OAHOTO U TOTO KE
T€la B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHUSI C  LEJIbI0  ONpEICICHUS
MTHOBEHHOM CKOPOCTH.

N3Mmepenne  yCKOpeHUsT TpU  MOPSIMOJIMHEMHOM  pPaBHOYCKOPEHHOM
JBH>KEHUHU 10 HAKJIIOHHOM TJIOCKOCTH.

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

N3mepenune  yckopeHus  cBOOOJHOTO  MmajaeHUs  (PEKOMEH0BAaHO
UCITIOJI30BaHME ITU(POBOH JT1abOpaATOPUN).

N3yuenne paBWKEHUS Tena, OpPOIIEHHOTO TOpU3OHTaNbHO. IIpoBepka
TUIIOTE3bl O MNPSMOW MPOMOPIMOHAIBHON 3aBUCUMOCTH MEXIY JTaJIbHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTBIO TeJa.

N3ydenne nBUXKEHHS Tela MO OKPYXHOCTH C MOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuka.

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

Macca tena. Cuna. [IlpuHimn cynepno3uiuuu CHil.

Bropoii 3akon HeroTOHA 1151 MaTepUATIbHON TOYKH.

Tperuit 3akoH HproTOHA Is1 MAaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TITOTEHHS. OKBUBAJIEHTHOCTh TPAaBUTALMOHHON U
WHEPTHOU MacCCHI.

Cuna tsKecTu. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO TAJICHUSI OT BBHICOTHI
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 TpeHue. Cuila TpeHUSI CKOJIbXEHUS U CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuna CONpoOTUBICHUS TPH JABWKCHUU Tela B
KUJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumena.

TexHnYecKkne yCTpOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: MOAIIUITHUKH,
JBH>)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGnronenne pABukeHHsT Ted B HMHEPIHUATBHBIX M HEWHEPUUATBHBIX
CUCTEMAX OTCYETA.

[TpyHIMIT OTHOCUTEIBHOCTH.



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

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

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJITATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace 1no B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[lenTpoOeKHBIE 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 IJIOCKOCTH Ha 33JJTaHHOE PACCTOSIHUE OT €r0 MacCHhl.

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

Wsy4yeHue NBIKCHUS CHCTEMbl TEII, CBS3aHHBIX HHTBIO, MEPEKUHYTOH
yepes JIETKuii OJI0K.

N3mepenune  koadduimeHta  TpeHUs MO  BEJIMYHUHE  YIJIOBOTO
Kod¢p punmeHTa 3aBUcUMOCTH Frp(N

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

N3ydeHne nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHOoe Teno. [locTynarensHoe U BpalaTeIbHOE JIBUXKEHHE
TBEPAOTO Tena. MOMEHT CUJIbI OTHOCUTEIBHO OCH BpalleHus. Ilnedo cumsbl.
CnoxeHue cuil, IPpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

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

Jemoncmpauuu.

YcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a60pamopnsie pabomusl, RPAKMUKym.

UccnenoBanne yciioBuM paBHOBECUS TBEPAOTO Tela, MMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJI YIIPYTOCTH.

N3ydenne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3axonbl cOXpaneHUus 6 Mexanuke.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBbl MAaT€pHUalIbHBIX TOYeK. LleHTp
MAacC CHCTEMBI MaTEPUAIBHBIX TOUEK. Teopema 0 JBMKEHUHU LIEHTPa Macc.

NMnynbc CHIIBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MomMeHT nMnyiibca MaTepuaibHON TOuku. [IpencraBinenre o coxpaHeHUH
MOMEHTa UMITYJIbCA B IIEHTPAIbHBIX MOJISAX.

Pabora cuiapl Ha MaJloM M Ha KOHEYHOM mepeMernieHuu. ['paduyeckoe
MpeACTaBIeHUE PaOOThl CUIIBI.



MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi martepuaibHol Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUAIBHOU TOUYKH.

[ToreHnmanbHble W HEMOTCHUMAIbHBIE CHIIbL. llOTEHIIManbHAs SHEPruUsl.
[TorennumanbHas SHEprusg yIpyro nedopMupoBaHHON MPY>KUHBI.
[ToreHmanbHass »SHEprus Telda B OJHOPOJAHOM TPaBUTAIMOHHOM MOJIE.
[ToreHmanbHasi >HEprusa Tejla B IPABUTALMOHHOM TOJIE OJIHOPOIHOIO 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 IBUKEHMUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teja Mpu COBEPIICHUH PabOTHI.

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

CoxpaHeHue 3Hepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmnyiibca Teia o TOpMO3HOMY ITyTH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOWISI ¥ MOUTHOCTU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUMU.

N3mepeHre KWHETUYECKOW SHEPTUM TEJIa IO TOPMO3HOMY Iy TH.

CpaBHeHHE HM3MEHEHHUs MOTEHIUAIBHON 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 MOJIEKyJIspHO-KMHeTnuecko teopun (MKT), ux
ombiTHOe oOocHOBanue. Juddysusa. bpoyHoBckoe mBmkeHue. XapaxTep
JNBW)KEHUS W B3aUMOJECMCTBHUS 4YacTHI] BewlecrBa. Mojaenu CTpOeHMs Ta3o0B,
KHUJIKOCTEH M TBEPABIX TET M OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozenei. Macca u pasmepsl Moiiekyl (aromoB). KonmuecTBo BeliecTsa.
[TocTostHHas ABoraapo.

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

Mogenp wuAcanpHOr0 Tra3a B  MOJIEKYJSPHO-KHMHETUYECKOM TEOPHH:
YaCTHUIIBI Fa3a JIBUXKYTCS XaOTUYECKU U HE B3aUMOJEHUCTBYIOT IPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneitpona. AOcomtoTHas
temmneparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompoiieccsl



B HJCAJbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. I 'paduueckoe
MIpEICTaBIIEHNE U30IPOILIECCOB: U30TEPMa, H30X0pa, n300apa.

CBsa3p  MeXAy [JaBICHHEM M CPEIHEHM KHHETHYECKOM DHEPrueu
MOCTYNATEIBbHOTO TEIMJIOBOrO JABM)KEHHUS MOJIEKYJI MJI€aJbHOrO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH UIE€ATBHOTO rasa).

CBs3p aOCONIOTHOM TeMmeparypbl TEPMOAMHAMUYECKON CHCTEMBI CO
CpeaHEeW KUHETUYECKOM DHEpPruey NOCTYIATEIbHOTO TEIUIOBOIO JIBUKEHUS €€
YacTHUL.

TexXHUYecKne YCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETD,
OapomeTp, Moy4eHue HaHOMAaTEPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHL] BELIECTBA.

Mopenb 6pOyHOBCKOTO IBHKEHHUS.

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 mzorepMuueckoro mporecca (peKOMEHI0BAHO HCIOIb30BaHUE
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. DBHEIIHME W BHYTPEHHUE IapameTphl.
[TapameTpbl TEpMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHUE 3HAUYCHUS BEJIUYMH,
ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

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

Mogenp uaeanbHOr0 ra3a B TEPMOJUHAMUKE — CUCTEMa YPaBHEHUM:
ypaBHeHHE MenaeneeBa—KitanelipoHa U BEIPaKCHUE TSI BHYTPEHHEW SHEPTHUMU.
VYcinoBuss NPUMEHMMOCTH J3TOM MOJENIH: HHU3KAas KOHIEHTpAlUMs YacTHIl,
BBICOKME TEMIIEPATYpHI. BripaxkeHue 111 BHYTPEHHEW YHEPIUU OJJHOATOMHOIO
WJICAIBHOTO Tra3a.

KBazucratnueckue nu HeCTaTUUECKHUE TTPOLIECCHI.

DOnemenTtapHas pabora B TepMoAMHAMHUKE. Bpramcienue paboThl TIO
rpaduky mporecca Ha PV-auarpamme.

Tennonepenaya Kak Ccnoco0 M3MEHEHUS  BHYTPEHHEH  DHEPTrHUH
TEPMOJAMHAMUYECKOM cuctemMbl 0e3 coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuecTtBo Temnorsl. TemnoémMkocTe Tena. YaenpHas W MOJSpHAs
TEINIOEMKOCTH BEIIECTBA. YpaBHEHUE Maiiepa. YaenbHas TEIUIOTa CropaHusd
ToruinBa. Pacu€r konumyecTBa TeIIOTH Npu Temionepenade. [lonstue 00
aarabaTHOM IIpoIiecce.



IlepBblii 3aKOH TepMOAMHAMUKH. BHyTpeHHsa dHeprusa. KomumdecTBo
TEIJIOTHI W paboTa Kak Mepbl HM3MEHEHHUSl BHYTPEHHEW DHEPTrUu
TEPMOJIUHAMUYECKON CHCTEMBL.

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

Bropoli 3akoH TEpMOAMHAMHUKM [UId HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXXHO MepeaTh TEIUIOTY OT 00Jiee XOJIOIHOIro Teja K 0ojee HarpeToMmy
6e3 komnencauuu (Knaysuyc). HeobpatuMocTs npupoAHBIX IPOLECCOB.

[Tpuniune! aeictBus TemnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenne KII. Huxn Kapno.

DKOJIOTUYECKHE  aCMEKThl  HMCIOJB30BaHUS  TEIUIOBBIX  JBUTATEJNCH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECCHI: XOJIOJUIbHUK,
KOHJUIIUOHEP, NU3EIbHBIA U KapOWOpAaTOPHBIN JIBUTATENId, TapoBas TypOWHA,
MOJIyYCHUE CBEPXHU3KUX TEMIEPATyp, YTWIH3ALMS «TEIJIOBBIX» OTXOJOB C
UCITOJIb30BAaHUEM TETUIOBOTO HAacoca, YTWIH3AlUs OMOOPTraHWYECKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue teMnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bosnyminoe orauso.

CpaBHeHME yACTBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnioco0bl M3MEHEHUsI BHYTPEHHEH YHEPTUU.

Hccnenosanue annabaTHOTO Mpolecca.

KomnbroTepHble MOJENN TEMIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue yaenbHON TeMIOEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BELIECTBA.

Hccnenosanue annabaTHOTO Mpolecca.

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

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[TapooOpaszoBanne u KoHaeHcanus. Mcnapenue u kureHue. Y aelbHas
TEIJIOTa TapooOpPa30BaAHMS.

HachllieHHble ¥ HEHACHIILIEHHbIE Mapbl. KadecTBEeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBJICHUS HACBIIIEHHOIO Iapa OT TEMIeparypbl, HX
HE3aBUCUMOCTh OT O0BhEMA HACBIIEHHOTO Tapa. 3aBUCHMOCTH TEMIIEPaTyphl
KUIICHHS OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3gyxa. AOCOIIOTHAS U OTHOCUTENIbHAS BJIa’KHOCTb.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOMCTB KpHCTaJIoB. lIlnaBieHne u KpucTamuzauus. YIeibHas TEILIOTA
maBnenus. Cyonumanusi.

Hedbopmanmm TBEPAOro Tena. Pactskenme m cxkarme. Crupur. Momayib
HOnra. [lpenen ynpyrux negopmanui.

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

[IpeoGpazoBanue sHEPTUU B (PA30BBIX MEpexoaax.

VYpaBHeHHE TENIOBOrO OanaHca.



HosepxHocTHOE HaTsDKeHNE. KOO QUINEHT TOBEPXHOCTHOIO HATSKCHIIS.
Kanunnsapusle sBnenus. JlaBieHuE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xunkoctu. Popmyiia Jlanmnaca.

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 TIEHKAMMU.

CMmauuBanue.

Kanunnspuslie siBneHus.

Mojienii HEHBIOTOHOBCKOM JKUJIKOCTH.

Cnoco0bl M3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIhJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenune aGCoNMOTHON BIIAXKHOCTU BO3JyXa W OIlEHKA MacChl MapoB B
OMEUICHUH.

N3mepenue koddPuiineHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moayins FOHra.

UccnenoBanne 3aBucuMocTd AedopMmaiii  pe3suHOBOro obpasia oT
IPWIOKEHHOW K HEMY CHUJIBL.

Paznen 4. JinekTpoauHaMHUKa.

Tema 1. dnekmpuueckoe nosne.

DnekTpu3auus Tea U €€ MpOsIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUUYECKUX 3apsAloB. [IpOBOJHMKH, IHUAIEKTPUKU M IOJIYNPOBOJHUKH.
DNEeMEHTApHBIA 3JIEKTPUUECKUN 3apsl. 3aKOH COXPAaHEHUS BJIEKTPUYECKOTO
3apsaa.

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

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

Hampsix€aHocts  snextpudeckoro mois. [lpoOuHeii  3apsan. Jluawum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO NoIs. Pa3HOCTH MOTEHIIMATIOB U
HanpspkeHue. [loTteHunanbHas 3HeEprust 3apsjaa B JIEKTPOCTATUYECKOM MOJIE.
[loTteHuman »saekTpocTatudyeckoro moiig. CBsA3b HANPSHKEHHOCTH MO U
PA3HOCTH MOTEHIMAIOB AJIA 3JIEKTPOCTATHYECKOTO MO (KaK OHOPOAHOTO, TaK
1 HEOJTHOPOJHOTO).

[IprHIMI CynepnO3ULY STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilone paBHOMEepHO 3apsikeHHOUN cdepsl. [lone
PaBHOMEPHO 3apsDKEHHOrO 10 00bEMy miapa. lloge paBHOMEPHO 3apsKCHHOH
OeckoHeuHOW IUIOCKOCTH. KapTHHBI JMHWH HANpsOKEHHOCTH OTHX MONCH H
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

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

JIMPNEeKTpUKM B JIIEKTPOCTATHYECKOM  moJie.  J(uanekrpruueckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop.  ONEeKTpOEMKOCTb  KOHAEHCATOpAa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPa.

[TapannenbHoe  coenuHeHue  KoHaeHcatopoB.  IlocienoBaTenbHOE
COEIMHEHUE KOHAEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

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

Jemoncmpayuu.

YCTpOUCTBO M MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

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.
Ncrounuku Toka. Hanpsixkenne U u D/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-niepexosa. [lomynmpoBogHUKOBBIE 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 mnoisie. BekTop MarHUTHOM MHAyKIMHU. IIpuHOMI cyneprno3uuuu
MAarHUTHBIX NOJIEN. JINHUM MarHUTHOM MHAYKLIUU.

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

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHna, €€ HampaBleHHE W MOJIYJb. JIBWKEHHE 3apsKEHHOM
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mosie. Pabota cunsl Jlopenna.

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

TexHuueckne ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: MPUMEHEHHE

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

Kaptuna nuHUN  MHAYKIIMM  MAarHUTHOTO  TIOJISI  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMII MarHUTHOM WHAYKIUUA TIONS JUIMHHOTO MPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIITKH C TOKOM.

B3anmopelicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBukeHus Mmy4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHnun NeHCTBUS AIEKTPOU3MEPUTEIIHHOTO npudopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIUMA HAa OCHOBE HW3MEPEHUS CHIIbI
Awmmepa.

Tema 5. dnekmpomaznumuas uHOYKUus.

SlBneHne 3neKTpoMarHMTHOM WHAYKUMH. [IOTOK BEkTOpa MAarHUTHOM
uHaykiuu. DJC uHayKnuy. 3aKoH 3JIEKTPOMAarHUTHOW MHAYKUMM Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

O/JIC mHAYKUMH B NPOBOJHUKE, JBUKYLIEMCS B OJHOPOAHOM MAarHUTHOM
ToJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LENHU IMOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpoilCTBa U TEXHOJOTHUUYECKUE MPOUECCHl: MHIYKIIMOHHAS
Meyb, COJICHOUI, 3alllUTa OT BJEKTPU3AIMU Tl MPU JIBHXKEHUH 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.

NccnenoBanne 3aBucumoctn  JOJIC  CaMOMHIYKIMHM OT CKOPOCTH
M3MEHEHHUSI CWJIbl TOKa B IICTIH.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM UHIYKITUU.

OrnpeneneHue MHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

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

Ammuryna u ($aza konebanuil. CBsA3b aMIUTUTYAbI KOJICOAHUN HUCXOTHON
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

[Tepuon u yactora koneOanuid. [lepmoa Manbix CBOOOJHBIX KOJIeOaHUI
MaTeMaTH4ecKoro MasiTHuka. I[lepuos cBOOOAHBIX KoJIeOaHHMH MPYKHHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux KojeOaHUsAX. BbIHYXJIeHHbIE KOJIeOaHUSI.
Pe3onanc. PezonancHas kpuBas. BrnusHue 3aryxaHusi Ha BHJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAHUS.

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

Jemoncmpayuu.

3anuce KoJaebaTeIbHOTO JIBH)KCHHUS.

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

HccnenoBanne 3aTyxammmx KojeOaHUW U 3aBUCHUMOCTH  IepHOja
CBOOOJIHBIX KOJI€OaHU OT CONMPOTHBIICHHUS.

HccnenoBanne konebaHuid Trpy3a Ha MACCHBHOM TIPY)XKHHE C IICJIBIO
dbopmMupoBaHus MpEACTaBICHUN 00 UIeaTbHOW MOJISTH TIPYKMHHOTO MasTHHUKA.

3aK0H COXpaHCHHS YHEPTUH MPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mepuoma cBOOOAHBIX KOJEOAHWN HUTSHOTO U TMPYKUHHOTO
MasiITHUKOB.

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

N3ydenue NBUKEHUS HUTSHOIO MasTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOMINX KOJIEOaHHIA.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Tema 2. dnekmpomazHumHuosle Ko1edaAHUs.

Konebarenbubiii koHTYp. CBOOOMHBIE AIEKTPOMArHUTHBIC KOJeOaHUS B
HCANBHOM KoneOaTenbHoM KOHType. Dopmyna Tomcona. CBs3b aMIUTHTY[IBI
3apsiia KOHAEHCATOpa C aMIUTUTYJION CUJIbI TOKa B KOJIe0ATETbHOM KOHTYpE.

3aKOH COXpaHEHUS YPHEPTHUH B UCATLHOM KOJIe0aTeIbHOM KOHTYPE.



3aTyxarouue AIEKTPOMAarHUTHbIE KoJIeOaHusl. BrinyxeHHbIE
ANEKTPOMAarHUTHbIE KOJIEOaHUs.

Ilepemensblii TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
NEUCTBYIOIIEE 3HAUEHUE CUJIbl TOKAa W HAMpPsDKEHWS TpPH pa3iudHou (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENU CHHYCOUAAIBHOTO IEPEMEHHOI0 TOKA. Pe30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Uneanvubiit Tpanchopmarop. IlpousBoacTBo, nepegaya u noTpedieHUe
AJIEKTPUYECKOU SHEPTUH.

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

TexHuueckne yCTporCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: IIEKTPUUECKHIMA
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JUHUH dJIEKTpoIepeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJ€OAaHUN OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTPOMarHuTHOTO T€HEpaTopa.

BrinyX/1IeHHbIE CUHYCOUAIbHBIE KOJIEOAHUS.

Pesucrop, karymka MHIYKTUBHOCTA U KOHJEHCATOP B LIETIH NTIEPEMEHHOTO
TOKA.

Pe3oHanc npu mnocnenoBaTeIbHOM COEOUHEHUHM PE3UCTOPA, KaTYLIKU
WHIYKTUBHOCTH ¥ KOHJAEHCATOPA.

YCcTpoicTBO U IPUHIIUIT ICUCTBUS TpaHCchopmaTopa.

Mojenb JIMHUY AJIEKTPOoIIepeaadHm.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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 I1eKmpOMaAzZHUMHbLE 80IHbL.

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. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

[IIymMoBOE€ 3arpsA3HEHHE OKPYXKAIOILIEH CPEbI.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSA W3IYYEHHUS BJIEKTPOMArHUTHBIX
BOJIH. B3auMHas opueHTanus BEKTOPOB B JJIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  2JIEKTPOMArHUTHBIX  BOJH:  OTPa)X€HUE, MPEIOMIICHHE,
noJispu3anusi, HHTephepeHIus u qudpaKims.

[IIkana 37€KTPOMArHuTHBIX BOJIH. [I[pMeHEHNEe 3EKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TprHIMIIBI pagHOCBA3U U TeNeBUACHU. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



TexHnueckne yCcTpoWCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TeraedoH, CBYU-
M€4Yb, YIbTPA3BYKOBAsI AUATHOCTUKA B TEXHUKE U MEJULINHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YACTOTHI KOJICOAHUH.

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 aMIUIMTYIOM U
4aCTOTOU KOJIeOaHU.

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

O6HapyxeHue nHOPaKpPacHOTO U yIbTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne n3o0pakeHu
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 IPAHUILY pa3jiesia JBYX ONTHUUYECKUX CPEI.

Xon nydeit B mpusme. Jucrnepcus cBeta. CI0XKHBIA cOCTaB OEJIOro CBETa.
[BeT.

[lomHoe  BHyTpeHHee  oTpaxkeHue. IIpenenpHBI  Yroa  MOJHOIO
BHYTPEHHET0 OTPAKEHUS.

ColOuparomue W paccewBarloIue JUH3BI. ToHKas auH3a. DOKycHOE
pPacCTOSIHME M ONTHYECKas cuja TOHKOW JHMH3bI. 3aBHUCHUMOCTH (POKYCHOTO
PACCTOSIHHSI TOHKOM CpepruecKor JTUH3BI OT €€ T€OMETPUH U OTHOCUTEIHHOIO
NOKa3aTeJsl IPEIOMIICHHUS.

dopmyna TOHKOU JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

XoJ Jiy4a, MPOWEAIIEro JUH3Y O MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
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 TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wutepdepennmst cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaONMIOEHUST MAaKCUMYMOB M MHHUMYMOB B HHTEpP(hEpPEHLIHOHHOU
KapTUHE OT JBYX KOT€PEHTHBIX MCTOYHHUKOB. [Ipumepbl KiacCU4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknusa csera. Judpaknwonnas pemérka. YcimoBue HaOIIOIEHUS
[JIaBHBIX MAKCHMYMOB TMpH NaJ€HHM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

[Tonsipuszaums ceera.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: OYKH, JIYIa,
NepUCKoM, (oToanmnapaT, MUKPOCKOII, MPOEKIIMOHHBIN anmnapar, NpoCBETICHHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS pEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

NccnenoBanne npesoMiaeHus CBETA.

HabmroneHre noiaHoro BHyTPEHHEro OTpakeHus. MoJienb CBETOBOA.

HccnenoBanne XxoAa CBETOBBIX IYYKOB YEPE3 IIOCKONAPAJIIECIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKOMNa.

HaGmonenue natepdepeHium crera.

HaGmronenue 1iBETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

HabGmonenue nudpakiimOHHOTO CIEKTpa.

HaGmronenue nucnepcuu cBera.

HabGmonenue noisipu3anyu cBera.

[TprmeHeHune noasIpoOuI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCHUMOCTH (POKYCHOTO pacCTOSTHUSI OT BellecTBa (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 monsgpu3alMu  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  M3JIyYEeHHs  CBETOAMOJA  INpPU  [OMOULIU
TU(PaKITMOHHON PEIIETKHY.

Pa3znesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannubl OPUMEHUMMOCTH — KJIACCMYECKOM  MmexaHuku. lloctynatsel
CIIELUAIBHOW TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. IIpeobGpa3zoBanus JlopeHnua.
VYcnoue npuuMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeEJICHHE
BPEMEHU U COKPALLCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C DSHEPrued W HMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DOHeprus MmoKosl.

TexHnuecKne yCTpPOMCTBA U TEXHOJIOTMUYECKHE IMPOLECCHI: CITYyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHN 3aPSIKEHHBIX YACTHLL.

Y4eHndeCcKul IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa UM SHEPrUU  PEISITUBUCTCKUX vacTull (IO
doTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.



Tema 1. KopnyckyaapHno-6011060i1i oyaausm.

PaBHOBecHOE TeIIOBOE U3Iy4YeHUE (M3IyyeHue aOCOIIOTHO YEPHOIO
Tena). 3akoH cMmemieHus Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. Ombitet A. I'. CroneroBa. 3akonbl Qotorddekra.
VYpaBHenue DiiHmTeiHa 11 porordpdexra. «Kpachasa rpanuna» potodddekra.

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

BosHoBbIE cBOlicTBa yacTull. Boauel ne bpoisa. [InuHa BonHe! ne bpoiis
U pa3Mepbl 00JacTH JIOKalW3alluu JIBIDKYIeHcs dacTullel. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB HA KpUCTaJIax.

Crnenuduka U3MEepeHui B MHUKPOMHUPE. CooTHoIeHus
HeonpenenéHHocrel ['eitzendepra.

TexHu4eckne ycTpohCTBa M TEXHOJOTMYECKHE MPOIIECChI: CIEKTPOMETP,
dboTodeMeHT, (POTONATYUK, TYHHEIbHBIM MHKPOCKOI, COJIHEUHasl Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

UccnenoBanne 3aBUCUMOCTH  COMPOTHBJICHUS TOJYIPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenosanue Goropesucropa.

N3mepenue noctostHHoi [Inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanne 3aBUCUMOCTM  CHJIBIL TOKa 4E€pe3 CBETOAUOA  OT
HaIPSKEHUS.

Tema 2. Qu3zuxka amoma.

OnbITEL O UCCIIEIOBAHUIO CTpOEHUsI atoMa. [lanerapHas mozaenb aToma
Pezepdopna.

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

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aTOMa BOJOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yuyeHHe cBeta. Jlazep.

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

Jemoncmpauuu.

Mogens onsita Pesepdopaa.

HaGmonenne mMHEHYaThIX CIIEKTPOB.

YCTpOoNCTBO M AEUCTBUE 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 amomnozo A0pa u 31emMeHmapHbvIX YacCmuy.

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.

Snepnesie peakuuu. JleneHue u cuHTE3 sAuep. fAEpHBIE PEAKTOPHI.
[IpoGnembl ynpaBisieMoro TEpMOSIIEPHOIO CHHTE3a. DKOJIOTMYECKHE ACTIEKThI
pPa3BUTHS AIEPHON IHEPTETUKH.

Mertonp! perucTpalvy U UCCIIEIOBAHMS DIIEMEHTAPHBIX YACTHII.

DOyHAaMEHTaJbHbIE B3aUMOJCHCTBUSA. bapuOHBI, ME30HBI W JICOTOHBI.
IIpencraBnenne o CtangapTHoOi Monenu. KBapk-ritooHHas MOAENb aAPOHOB.

®usuka 3a npenenamu CtaHgapTHOW Mojenud. TémHas mMaTepus U TEMHas
SHEPTIHUsl.

EnunctBo puznueckoit kapTUHBI MUpA.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: JTO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop, TEPMOSAEPHBIM pPEaKTOp, aTOMHas
6oM0a, MarHUTHO-PE30HAHCHAS! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

UccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normnomieHus: 6eTa-4acTuil aTlOMHUHHEM.

Pa3zznen 8. DineMeHTHI ACTPOHOMHUM U ACTPOPUIUKH.

Ortanbl pa3BUTUA acTpoHOMUHU. [IpuKiIagHOE W MHUPOBO33PEHUECKOE
3HauU€HHWE AacTpOHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (PHU3MKH T OOBSICHEHUS
IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Mertonsl acTpoHOMUYECKHX HcclieioBaHui. COBpEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAJAMOTEIIECKOIIBI, BHEATMOC(HEPHast ACTPOHOMHSL.

Bun 3Bé3nnoro He6a. Co3Be3nus, SpKue 3BE3MbI, IUIAHETHI, UX BUAMMOE
JBUYKCHHE.

Conneynas cucrema.

Counnue. ConmHeuHasi akTUBHOCTb. MIcTouHuk sHepruu CoJiHIa U 3BE3.

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CIEKTpabHBIN
KJIACC — CBETUMOCTBHY». 3BE3/bl IJIaBHOW IOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» ISl 3BE3]T TJIaBHOM MOCIIEIOBATENIBHOCTH. BHyTpeHHEe
ctpoeHue 3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKICHUH U 3BOJIFOLIUN
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. 3axkon Xa66ma. PaszGeranwme
ranakTuk. Teopust bosbmioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie npoOaeMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGmomennst  3BE3mHOrO  HebGa  HEBOOPYKEHHBIM  TJIa30M  C
WCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUJIOKEHHUMN JUIsSI ONPENEIICHUS MOJI0KEHUS
HEOECHbIX 0OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

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



Du3HYeCKU NPAKTHKYM.

CnocoObl  u3MepeHHs: (U3UYECKUX BEIMYMH C  HCIOJIb30BAaHUEM
aHAJOTOBBIX M UIU(QPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHUTENbHBIE IOIPELIHOCTH
u3MepeHuid pusndyeckux BeanunH. OLEeHKa TpaHull TOTrPEIIHOCTEN.

IIpoBeneHrne KOCBEHHBIX W3MEPEHUM, UCCIECNOBAaHUNW 3aBUCUMOCTEU
(¢u3nUecKnX BEIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUnore3 (BbIOOp U3 padoT,
ONMMCAHHBIX B TEMAaTHYECKUX pazfenax «YUEeHMYECKHH OSKCIEepHUMEHT,
nab0paTopHbIC pabOThI, MPAKTUKYM)).

Oo6o01marouee NOBTOPEHUE.

O6oOuieHne W cucTeMaTu3alMs — COJep KaHHMsl — pa3fesioB  Kypca
«MexaHukay, «MoutexynsipHas buznka 51 TEPMOJIUHAMHUKA,
«OnexkTpoauHamuka», «Konebanus u BoiHb», «OCHOBBI CHIEUATBHON TEOPHUH
OTHOCUTENbHOCTH», «KBaHTOBass Qu3ukay, «DJIEeMEHTbl AacCTPOHOMHH U
acTpoU3UKN».

Ponb ¢u3uku U acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIOIMYECKOM,
COLIMAJILHOM M O3TUYECKON cdepax AesTENbHOCTH YeJOBEKa, POJb M MECTO
Gu3MKM W acCTpOHOMUU B COBPEMEHHOW HAyYHOW KapTHHE MHpa, 3HAUYCHUE
ONMMCATENHbHON, CHUCTEeMATU3UPYIONIEeH, OOBSICHUTEILHOM MU MPOTHOCTHUYECKOU
byHKui GU3HMUecKol TEopuu, POib (PU3UYECKON TEOpUH B (HOPMUPOBAHUU
npe/cTaBleHni 0 (pU3ndYecKkod KapTHHE MHUpPA, MECTO (PU3NYECKOW KapTHUHBI
MUpa B 0O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O
IpUpOJIE.

MexnpeaMeTHbIE CBSA3H.

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

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, rHUmore3a, QuznUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0IeHNe, HKCICPUMEHT, MOJICTUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YpaBHEHUU. TpPUTrOHOMETpPHUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJAHHAT,
CIIOKeHHE BEKTOpoB. I[Ipow3BojHbIe 3ieMeHTapHBIX QyHKIMA. [IpusHaku
MOI00UST TPEYTOJILHUKOB, ONMpPENENCHUE IUIOMIAAN TUIOCKUX (QUuryp m oobéma
TEJL.

Buonozua: >nextpuueckue sSBICHUS B KUBOM NIpUpoje, KojeOaTeIbHbIE
IBWKEHUS B JKMBOM MPHUPOJE, OSKOJOTMYECKHE PUCKH IPH NPOU3BOJICTBE
ANIEKTPO’HEPIUH, SJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
YJIBTPa3ByKOBasl JMArHOCTHMKA B MEIMIIMHE, ONTHYECKHE SIBICHHUS B >KUBOM
IIPUPOJE.

Xumun: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAINIMYECKas CTPYKTypa
TBEPIABIX TN, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON  pPElIETKH,
CIIEKTpaJIbHbIA AHAJIU3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX pYA,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTPOABUTaTENb SIKOOU, FeHepaTop NEPEMEHHOIO TOKA, MHAYKIIMOHHAS T€Yb,
JUHUM  DJIEKTpOIlepeaad,  JJIEeKTPOJABUraTeib, pajgap, PpaJluoONpHEMHUK,



TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIA amnmapar, BOJIOKOHHAsl ONTHKA, COJIHEUHas Oarapes,
CIIyTHUKOBbBIC IIPUEMHUKH, sACPHAsA DHEPreTUKA U DKOJIOTMYECKUE ACIEKThI €€
pa3BUTHA.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS yueOHOro mnpeamera «dusukan
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CHOCOOHOCTh  OOy4YaromuXxcs
PYKOBOJICTBOBATbCSI COPMUPOBAHHOM BHYTPEHHEW MO3UIMEN JIMYHOCTH,
CUCTEMOM ULEHHOCTHBIX OpPHUEHTALMM, MO3UTUBHBIX BHYTPEHHHMX YOEXKICHHH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTSIM POCCHUHCKOro 0O0IlecTBa,
paclIMpeHue JKMU3HEHHOrO ONBbITA W OMNbITAa JIEITEJIBHOCTH B IMpPOLECCE
peanu3aly OCHOBHBIX HAIIPABICHHUI BOCHUTATEIBHON NESITENBHOCTH, B TOM
YHUCJIE B YaCTH:

IrPaKAAHCKOI0 BOCIIMTAHUSA:

e Cc(OpMUPOBAHHOCTH TPAXKAAHCKOM MOZUIIMM  OOyYalollerocss Kak
AKTUBHOI'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPAAUIIMOHHBIX OOIIECYCIOBEUECKUX TYMAHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYI JEATEIbHOCTh B  HHTEpecax
IpaXXIAaHCKOTO  OOIecTBa, ydYyacTBOBATh B  CaMOYIPaBJICHUH B
oOpa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aUMOJIECTBOBaTh C COLMAJIBHBIMU HWHCTUTYTaMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K T'YMAaHUTAPHOW U BOJOHTEPCKOU JIEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUSA:

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

e IIECHHOCTHOE OTHOLIEHHE K  TOCYJapCTBEHHbIM  CHUMBOJAM,
JTOCTHXKEHUSIM POCCUICKUX YUEHBIX B 00J1acTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

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 BKJIaJa B IOCTPOECHUE YCTOWYUBOTO OYIYILETO.

3CTETUYECKOI0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOUICHHE K MHpPY, BKJIIOYAs 3CTETUKY HAy4HOIO
TBOPYECTBA, MPUCYIIETO (PUINUECKON HAyKeE.

TPYAOBOI'0 BOCIIUTAHUA:

e HHTEpEC K pa3iIuuHbIM cdepaMm TpodhecCHOHATBHONU AESITEIbHOCTH, B
TOM YHUCJI€ CBSI3aHHBIM C (DM3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIA BBIOOpP Oymymiedl mpodeccun W peamu30BHIBATH
cOOCTBEHHBIE )KU3HEHHBIC TUTAHEI;

e TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
o0nacTi GU3MKHU Ha TMPOTSHKECHUU BCEH KU3HU.

JIKO0JIOrMYEeCKOr0 BOCIIMTAHMS:

e c(hOPMUPOBAHHOCTb JKOJIOTUYECKOHN KYJIBTYpHI, OCO3HaHUE
100aJbHOTO XapaKkTepa SKOJOTHUECKUX MPpobIieM;

e IUIJAHUPOBAHUE U OCYIIECCTBIICHUE JACUCTBUU B OKPYXKAIOIIEH Cpelie HA
OCHOBE 3HAaHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;



pacIIMpEeHUE ONBITA AESITEILHOCTH HKOJIOTMYECKON HAapaBJIEHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUM 1O (PU3HUKE.

HEHHOCTH HAYYHOI'O ITO3HAHMA

c(hOpMHUPOBAHHOCTh MHUPOBO33pEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs (HU3HUECKON HAYKU;

OCO3HAHME IIEHHOCTU HAyYHOU JEeATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHHs] (PU3UKHU OCYILECTBIIATH MPOEKTHYI0 M MCCIIEI0BATENIbCKYIO
NEeSATENbHOCTh HHIUBUYAIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

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

CaMOCTOSITETFHO ~ (OPMYJIMPOBATh W aKTyalU3UpOBaTh MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B paccMaTPUBACMBIX
(U3HYCCKUX SIBIICHUSX;

pa3pabaTeiBaTh IUIAaH pEIICHUS MpoOJeMbl ¢ y4€TOM aHamu3a
UMEIOIIUXCS MaTEPUAIIbHBIX U HEMaTePHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHMBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISAM, OIICHUBATH PUCKH TOCJICICTBUN NEATEIBHOCTH;
KOODJMHMPOBaTh M _BBINOJHATH pPabOTy B YCIOBHSIX pEajbHOIO,
BUPTYQJIBHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHHE TIPH PEIICHWH JKU3HEHHBIX
poOJIeM.

Bba3oBble ucciie1oBaTeLCKHUE TeCTBHUSA .

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

BJIAJeTh HABbIKAMH  Y4COHO-HCCIICIOBATEILCKOM M NMPOEKTHOU
NEATeIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3aaad (pU3UIECKOTO
COJICpKaHMsl, TPUMEHCHHIO PA3TUIHBIX METOJIOB ITO3HAHUS,

BJIAJETh BHJIAMH JCATEIBHOCTH IO TOJYYCHUIO HOBOT'O 3HAHMS, €r0
UHTEpIpEeTallii, NpeoOpa3oBaHUI0 W TPUMCHEHHUIO B Pa3IUYHBIX
y4eOHBIX CUTYaIMSAX, B TOM YHCJIE TIPH CO3/IaHUH YIeOHBIX IMPOCKTOB B
obOnactu GU3HKHY;

BBISIBIIATh IPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIHM3HPOBATh 3aJ]1ady,
BBIIBUTATh THIOTE3y €€ pEIICHUSA, HAXOJAUTh AapTyMEHTHI IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHM, 3a7aBaTh IapaMeTphl U
KPUTEPHUHU PEIICHUS,

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

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIEC 3aJa4l B 0Opa3oBaTelbHOU
NEATEeIILHOCTH, B TOM YHUCJIC TIPH U3YUCHUN (PUBHKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MMPUOOPETEHHBIHN OIIBIT;
YMETh IIEPEHOCUTHh 3HAaHHUS 10 (U3MKE B NPAKTUYSCKYHO 00JacTh
JKU3HEIESITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IPEIMETHBIX 00JIacTeH;



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

Pab6ora ¢ undgopmanmeii:

BJaJeTh  HAaBbIKAMM  TOJy4YeHHUS  UHOpMamuu  (PU3NYECKOTO
CONEpKaHMSI W3 MCTOYHHMKOB PA3HBIX THIIOB, CAMOCTOATEIBHO
OCYLIECTBIIATh IOUCK, AHAJIW3, CHUCTEMATHU3ALMI0 W HMHTEPIPETALMIO
uH(pOpPMAaIK Pa3InYHbIX BUJIOB U (HOPM MpECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh CpPEJICTBA HMH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PpELIICHHMM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3allMOHHBIX 3a/a4 ¢ coOJoJeHneM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUS B pa3IMYHbIX (hopmaTax ¢
y4€TOM Ha3HauyeHHs WH(OpMAIMU U LEJNEBOM ayIUTOPHUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

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

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyallHid M CMSTYaTh
KOH(JIUKTHI;

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 M BO3MOXKHOCTEN KaXKJIOTO WIeHA KOJUIEKTHBA;
OPUHUMATh 1EIM COBMECTHOM JESTENBHOCTH, OPTraHU30BBIBATH U
KOOPJIUHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTABIATH IIJIaH
NEUCTBUHM, paCHpedciiaTh poOJd € YYETOM MHEHHM YYaCTHHUKOB,
00CyX1aTh Pe3ybTaThl COBMECTHON PabOTHI;

OIICHMBATh KAYECTBO CBOET'0 BKJIAJIa U KAXJOTO0 YYaCTHHKA KOMaH/bI B
0OIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

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

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3TUUYHBIX
CUTyallusX, TPOSBISATH TBOPYECTBO U  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIe JAeiicTBUs
Camoopranuszanus:

CaMOCTOSITEIbHO OCYUIECTBIIATh TO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3MKH M ACTPOHOMMH, BBISBIATH IPOOJEMBI, CTaBUTh W
dbopMyITHpOBaTh COOCTBEHHBIC 3a/1a4H;

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 IPYAUIMU B 00JaCTH
(u3HKHU, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENbHbIN 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 JECUCTBUN U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB
1 OCHOBAaHMU;

UCIIOJIB30BaTh MPUEMBI pediekcuu It OIEHKH CHUTyalluu, BblIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMAThH PEUIEHUS MO 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 JPYTUX HA ONTHOKH.

B nporiecce nocTHKEHHS THYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI 110
dbu3uKe IS YpOBHS cpeaHero ooOmero oOpa3oBaHUS Yy OOyYaronIuxcs
COBEPIICHCTBYETCSI ~ SMOIMOHAIBHBIA  HWHTEJUIEKT,  TPEIoJararonui
c(hOPMUPOBAHHOCTD:

CaMOCO3HaHMs,  BKJIIOYAIOLIETO0  CIHOCOOHOCTh  MOHUMATh  CBOE
OMOIIMOHALHOE  COCTOSIHME, BUJETh  HAMpaBIEHUS  Pa3BUTHUSA
COOCTBEHHOM AMOITMOHATILHOMN c(epbl, OBITh YBEPEHHBIM B CeO€;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOIMIETO  CAaMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHHUE, CIIOCOOHOCTH
aIanTHPOBATBCA K OMOIIMOHAIBHBIM HW3MEHEHUSIM U MPOSBIATH
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 APYTHX, YYUTBIBATh €r0 TMPH OCYIIECTBICHUU 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, COLUMAIbHOW W ATHYECKON cdepax AesTeIbHOCTH
YeJIoBEeKa, POJb U MECTO (PU3MKH B COBPEMEHHOW HAyYHOW KapTUHE
MHUpa, 3HaYCHUE omnucaTeIbHOM, CUCTEMATU3UPYIOIIEH,
O0OBSCHUTEIHLHON U MPOTHOCTUUECKOW (DYHKIMI (PU3NUECKON TeOpUu —
MEXaHUKH, MOJEKYJISIpHOH (U3UKK U TEPMOJUHAMHUKHU, POJIb
¢uznueckoit Teopur B GOPMHUPOBAHUU MPEACTABICHUN O (puznyeckoin
KapTUHE MUDA;

pa3iuyath YCJIOBUSL NPUMEHUMOCTH MoJeneld (U3NYeCKuX Tel H
pOLECCOB (SBJICHUI): MHEpLUaIbHAs CHCTeMa OTCcuéra, aOCOJIIOTHO
TBEPJIOE TEJO, MaTepHaibHasi TOYKa, PABHOYCKOPEHHOE JBWXKEHUE,
CBOOO/IHOE TajieHHe, abCONMOTHO ympyras aedopmaius, abCOIHOTHO
ynpyroe 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, IOHUMATh BCEOOITHI XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh M OOBSICHATH MEXaHUYECKHE TNPOLECChl U SIBJICHUA,
UCTIONIB3YSl ~ OCHOBHBIE  TOJIOKEHUS U 3aKOHBl  MEXaHWUKHU
(OTHOCHUTENTBHOCTh MEXAaHUUYECKOTO JBUXKEHUS, (POpMyIbl KHHEMATHUKHU
PaBHOYCKOPEHHOT'O  JBWIKCHHS, TmpeoOpaszoBanus [amwies s
CKOPOCTM ¥  TepeMelleHusi, 3akoHbl  HproTOHA,  IPUHIUII
OTHOCHUTEJIIBHOCTH ['anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI
COXpaHEHUSI UMITYJIbCAa U MEXaHUYECKON PHEPruH, CBS3b PaOOTHI CHIIbI
C U3MEHEHHEM MEXaHMUYECKON SHEPruH, YCIOBHUS PABHOBECHS TBEPIIOTO
Tena), IPH 3TOM HMCIOJIb30BATh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bplBaThb  YCJIOBHUS  NPUMEHMMOCTH  (DU3MYECKUX  3aKOHOB:
npeoOpazoBanuii ['anuies, BTOpOro u TpeThero 3akoHOB HploTOHA,
3aKOHOB COXPAaHEHUS HMMIYyJIbCa U MEXaHMYECKOW 3HEpPruu, 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
CpeHEH  KHHETHYECKOM  DSHEPrued  TEIUIOBOTO  JABHKECHHUS U
KOHLIEHTPALIMEl €ro MOJIEKYJ, CBS3b TEeMIEepaTypbl BELIECTBA CO
CpedHEW KWHETHYECKOW DHEPruey TEIUIOBOTO ABH)KEHUS €r0 YacTHL,
CBS3b JABJICHUS HJICAJIbHOTO ra3a C KOHIIEHTPALMEl MOJIEKY]I U €ro
TeMIIepaTypoi, ypaBHeHue MennaeneeBa—Knanelpona, nepBblii 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHUS! YHEPTUH B TEILIOBBIX MPOIECCAX),
OpyU 3TOM HCHOJIb30BaTh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUSA NPUMEHUMOCTH YypaBHEHHs MeHeneeBa—
Knaneiipona;

AQHAJM3UPOBATL U OOBSCHATH JJIEKTPUUYECKUE SBICHUS, HWCIOIb3YS
OCHOBHBIE  TOJIO)KEHUSI W  3aKOHBl  AJEKTPOJAMHAMHUKH  (3aKOH
COXpaHEHHUs ANEKTPUUYECKOro 3apAa, 3akoH KynoHa, mOTeHIIMaIbHOCTh
AIEKTPOCTATUYECKOTO TOJIs, MPUHLIMI CYNEPHO3ULIMU AIEKTPUUECKUX
MOJIEH, MIPU 3TOM YyKasblBasi YCIOBUSA MPUMEHUMOCTH 3akoHa Kyrnona, a
TaK)Ke MPAKTUYECKH BaXKHbIE COOTHOUIEHUS: 3aKOHbl OMa /Ji y4acTKa
Heny U U 3aMKHYTOM 3JIEKTPUUYECKOM 1enu, 3akoH J[xoynsa—JleHna,
npaBuiia Kupxroda, 3akonsr @apajes 11l 3JIEKTPOIn3a);



OMUCHIBaTh (PU3UYECKHUE MPOLECCHl U SIBICHUS, UCIOIb3Yys BEJIMYUHBI:
MepeMeIleHHe, CKOPOCTh, YCKOPEHHUE, UMITYIbC T€Ja U CUCTEMBI T,
cuia, MOMEHT CWbl, JaBJ€HUE, TMOTCHIHAIbHAS  DHEPrus,
KUHETUYECKasl DHEpPrusi, MEXaHWdeckas »JHeprusi, paboTa CHJIBI,
IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CHJIa TSHKECTU, CUJla YIPYTOCTH,
CUJla TPEHUS, MOIIHOCTb, SHEPTUs B3aUMOJCWUCTBUA Tela C 3eMIEU
BOIM3M €€ TOBEPXHOCTH, DHEPrUs YHNPYyro nedopmaiuu MNpyKUHBI,
KOJMYECTBO TEIUIOThI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJAMHAMUKE, BHYTPEHHSSI HHEPTUs HACATHHOTO OJHOATOMHOIO
raza, paboTa ueaIbHOTO Ta3a, OTHOCUTEJbHAS BIAKHOCTH BO3/yXa,
KITJI waeanbHOTO TEMJIOBOrO JABUTATENS; DJIEKTPUUECKOE TIOJIE,
HAMpPSOKEHHOCTDh  AJICKTPUYECKOTO  TOJIS,,  HANPsKEHHOCTh  TMMOJIS
TOYEUHOr'O0 3apsjia WIM 3apsHKEHHOrO0 Iapa B BakKyymMe W B
JTUAJICKTPUKE, TMOTEHIHAT JJEKTPOCTATUYECKOrO0 TMOJis, Pa3HOCThb
MOTEHIIMATIOB, JJEKTPOABIIKYINAS CHUJIa, CHJIa TOKa, HaMPSIKEHHE,
MOIITHOCTh TOKa, D3JIEKTpUuecKas EMKOCTh IUIOCKOTO KOHJEHCATOpa,
COTNPOTHBJICHUE yYacTKa ILIEMH C MOCJIEeI0BATSIbHBIM U TlapajlieIbHbIM
COCMHEHUEM  PE3UCTOPOB,  DHEPrus  DJIEKTPUUECKOrOo  TMOJis
KOHJIEHCATOPa;

OOBSICHSITH  OCOOCHHOCTH  TIPOTEKaHHWS  (DU3WYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBMKEHHE, TEIUIOBOE JIBM)KCHUE 4YaCTHIl BEIIECTBA,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKeHHE, 1uddysus,
UCIapeHue, KUTICEHUEe M KOHJEHCAIMs, TUTaBJICHUE U KPUCTAJUIA3AIus,
HaIIPaBJIEHHOCTh TerIonepeaayH, AIEKTPU3ALMS TEN,
AKBUIIOTEHIUAJIBHOCTH MIOBEPXHOCTHU 3aPSIAKEHHOIO IIPOBOJHUKA;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3UUECKON BETUUMHBI
OT Jpyrod C UCIOJb30BAHUEM TMPSMBIX HU3MEPEHUH, NpPU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpOBATh pE3yNbTaThl MOJYUYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TpadUKOB C Y4ETOM
aOCONIOTHBIX ~ TMOTPENTHOCTeH W3MEPEHHH, JeJaTh BBIBOJALI IO
pe3yabpTaTaMm UCCIEeI0BaHus;

IPOBOAUTH KOCBEHHBIE M3MEpEHUs (DU3NYECKUX BEIMYUH, TIPU ITOM
BBIOMpATH ONTUMAJIBLHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJIUTh  ONBITBI IO TPOBEPKE  MPEIJIOKEHHON  TUIIOTE3bI:
IJIaHUPOBATh AKCIIEPUMEHT, coOupaTh AKCHEPUMEHTAIIbHYIO
YCTAaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHbIEC PE3YIbTAThI U AENaTh BBIBOJ O
CTaTyce IPeaJIOKEHHON TUIIOTE3bI;

coOmomaTe  mpaBuia  0€30MacHOTO  Tpyda TpU  MPOBEACHUU
UCCJIEIOBAaHUN B paMKax yd4eOHOTO SKCIEpPUMEHTa, MpaKTUKyMa |
yu4eOHO-UCCIIEIOBATEIbCKO M TIPOEKTHOW  JEATEIBHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTEIBHBIX YCTPOWCTB W  JTaOOPATOPHOTO
000pyT0BaHMS;

peuiaTe pacy€THhIE 3aJla4d C SIBHO 33JlaHHOW W HEABHO 3aJaHHOM
(dbu3nuecKkol MOJIEIbI0: HA OCHOBAHUH aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BBIOOp (PU3MUECKOH MOJeu, OTBEUArIIeH TpeOOBaHUAM 3aJadH,
OPUMEHATh (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJIAThl
bu3nUecKnX TEOpUW TMPHU HMCIOJIB30BAHMU MATEMATHYECKUX METOJIOB
pelieHus 3ajiad, MPOBOAWTH PAcUYE€Thl HA OCHOBAHUU HMMEIOIIMXCS
JAHHBIX, AaHAJU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METOBI
peleHus ¢ y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;



pelaTe KaueCTBEHHBbIE 3aJauyd, TpeOyrolue MpPUMEHEHHs 3HAHUNU W3
pasHBIX pa3fenoB Kypca (M3MKH, a TakKe HHTErpallid 3HAHWNA M3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKIA: BBICTPAUBAThH
JOTHUYECKYIO LEMOYKY PacCyKIEHUI C OMOpOi Ha M3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS,

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

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

aHAIM3UPOBaTh W OIGHWBAaTh  TIOCIEACTBHA  OBITOBOW U
OPOU3BOJCTBEHHON  JEATENIbHOCTH  YEJOBEKa,  CBSI3aHHOM  C
(GU3NIECKUMH TPOIIECCAMHU, C TIO3HUIIUN IKOJIOTUYECKON 0e30MacHOCTH,
NPECTaBICHUH O palMOHAIBLHOM MPUPOJOTOIH30BAHUH, a TaKKe
pa3yMHOM HCIIOJIb30BAaHUU JOCTMIKCHHN HAYKH W TEXHOJOTHH Jis
JaJIbHEHTIIETO Pa3BUTHUS YEIIOBEUYECKOTO OOIIECTBA;

NPUMEHSTh PAa3INIHbIE CTIOCOOBI paboThl ¢ HHMOpMaNUel HU3HIECKOTO
COJICpP)KaHUSI C WCIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TTPH 3TOM HCIIOIH30BaTh COBPEMEHHBIC NH()OPMAIIMOHHBIE
TEXHOJIOTUH I TIOWCKa, MEepepabOTKU M TMPEAbsSBICHUS Y4eOHOW W
HaY4YHO-TIOTYJISIPHOM UHpOpMAIH, CTPYKTYPUPOBAHUS U
UHTEepIpeTalud  HWHQOpPMANWK,  TONYYCHHOH W3  Pa3IMYHBIX
MUCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH TMOJIy4aeMyr HH(OpMAIIHIO
U OIEHUBATh €¢ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA WH()OPMAIIHH;

OpOSIBISITH ~ OPTaHHW3AI[MOHHBIE W [IO3HABaTENbHBIE  YMCHHUS
CaMOCTOSITETTLHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHWH B  Ipolecce
BBITTOJTHEHUS TPOSKTHBIX U YU4EOHO-MCCIIE0BATEIBCKUX PaboT;
paboTath B TpyNIE C WUCIOJHCHHEM Pa3IMYHBIX COLUATBHBIX pPOJICH,
IUIAHUPOBaTh ~ paboOTy  TPyNIbl,  palMOHAIBHO  PACIPEAeIsiTh
JEeSATEILHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OICHUBATh
BKJIQJI KXJIOTO M3 YYaCTHUKOB TPYIIBI 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 CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS 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 INMPAKTUUYECKOW JNEATEIBHOCTH YEJIOBEKA U JAJbHEUIIEM

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

OTHOCUTEIHHOCTH, KBAHTOBON (M3MKH, POJIb (PU3NUYECKOW TEOpHH B
dbopMHUpOBAaHUU TIPEACTABICHUN O (PU3NUECKONW KapTHHE MHUpPA, MECTO
du3nyeckol KapTUHBI MHUpa B O0IIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPO/IE;



pasznuyarh YCIOBHS MPUMEHUMOCTH MoOJeNe (HU3MYECKuX Tel Hu
MIPOLIECCOB (SIBJIEHUM): OJHOPOJHOE AIIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJII, TapMOHHUYECKHE KoJieOaHUs, MaTeMaTUYECKUI
MasITHUK, UACATbHBIN MPYXUHHBI MasTHUK, TAPMOHUYECKUE BOJHBI,
ujeadbHbI KoJieOaTeNbHBI KOHTYpP, TOHKAasl JIMH3a, MOJENed aToma,
aTOMHOTO fJIpa ¥ KBAaHTOBOM MOJIENIU CBETA;

pasznuyath yciaoBuUs (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH (PU3HMYECKUX
3aKOHOB, IOHUMAaTh BCEOOUTUI XapakTep pyHIaMEHTaIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBACHITH AJIEKTPOMArHUTHBIE MPOIIECCHI U SIBJICHUS,
UCIIOJIb3YS OCHOBHBIE TOJOXEHUS M 3aKOHBI D3JEKTPOJAMHAMHUKU U
CHeIUalIbHOM  TEOPHUM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUUECKOro 3apsiia, cuiaa Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOW  WMHAyKUWHW, mnpasBwio Jlenuna, cBa3p  JIJC
CAMOMHAYKIIMM B DJIEMEHTE OJJICKTPUYECKOW ILEMU CO CKOPOCTHIO
U3MEHEHMS]  CWJIbl  TOKa, TMOCTyJaThl  CHEHUAIbHOW  TEOpUU
OTHOCUTEIBHOCTU DWHIITENHHA);

aHANMM3UPOBATh U OOBACHITH KBAHTOBBIE TMPOIECCHl W SIBJICHUS,
UCIIOJIb3Ys TOJIOKEHUS] KBAaHTOBOW (Qu3uKu (ypaBHEHHE OWHIITEHHA
st potoaddexra, mepBbli U BTOpOM moCTyiaThl bopa, mpuHLUI
COOTHOIIIEHUS HeompenenaéHHocten ['elizendepra, 3aKOHbl COXpaHEHUS
3apsIOBOTO U MAaCCOBOTO YKCEIl U SHEPTHH B SIEPHBIX PEAKIIUAX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

ONMKCHIBATh (DU3UUECKUE MPOIECCHl U SBJICHUS, MCIOJIb3Ysl BEIUYUHBI:
HaIpPSKEHHOCTD ANEKTPUYECKOTO oJIs, NOTEHIMAT
ANEKTPOCTATUYECKOTO oIS, pPa3HOCTh MOTEHLIUAJIOB,
ANEKTPOABMKYILAS CUJIA, WHAYKLIHMS MArHUTHOTO IIOJIs, MarHUTHBIN
NOTOK, cuja AwmIepa, HHAYKTUBHOCTb, OJJIEKTPOJIBWXKYILAs CHJIA
CAMOMHIYKILIMM, SHEPrusi MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM HMMIYJIbC, TIOJHAS DSHEPrus, OHHEPrus IOKOS
CBOOOTHOM YaCTHUIIbI, PHEPTUS U UMIYIbC (OTOHA, MACCOBOE YHUCIO U
3apsia sIApaA, SHEPTUS CBSI3U S1Ipa;

OOBSICHATH  OCOOCHHOCTH  TPOTCKaHHWS  (DU3WYECKUX  SIBICHUM:
ANEKTPOMArHUTHAas WHIYKLHNS, CaMOMHIYKLIHS, pEe30HaHC,
uHTepdepeHnus BOJH, Iu(pakius, AUCHEPCUs, MOJTHOE BHYTPEHHEE
otpaxkenue, Goroannekrpudeckuii ddpdekt (pororddekr), ampda- u
OeTa-pacnazpl sep, ramMma-u3iaydeHue snep, Gu3ndecKue MPUHITUIBI
CIEKTPAIILHOTO aHau3a U paboTHI Jlazepa;

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

CTPOUTHh HU300pakeHHE, CO3/1aBaeMO€ IUIOCKHM 3€pKajioM, TOHKOMH
JUH30M, U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

OPUMEHATH OCHOBOIMOJIATAOIINE ACTPOHOMHUYECKHUE TTOHATHUS, TEOPUH U
3aKOHBI /I aHajau3a W OOBsACHEHUS (U3MUYECKUX TMPOIECCOB,
NPOUCXOISAIIMX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEXKTAIAKTUYECKOM
cpene; ABMKSHHsI HEOSCHBIX T, YBOFOIINM 3BE3] U BeeleHHo;
OPOBOJUTH HCCIEAOBAHNWE 3aBUCUMOCTEH (U3MUECKUX BEITUYMH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUM, NpPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (DUKCHUpPOBATh pPE3yibTaThl MOJIYYEHHOW 3aBUCHUMOCTHU
du3NYeCKUX BEIUYUMH B BHUAE TpaduKoB ¢ Y4E€TOM aOCOJIFOTHBIX



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 U3MEPECHUI;
OPOBOJIUTH  OMNBITBI O  MPOBEPKE  MPEIJIOKEHHOM  TUIIOTE3bI:
IJIAaHUPOBATh AKCTIIEPUMEHT, cobupatb AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOJTYyUYEHHbBIC PE3YIbTAThI U JAEJIaTh BHIBO O
CTaTyCe NMPEIJI0KEHHOU TUIIOTESHI;

OTHUCHIBATh METO/IbI TIOJYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;
cobmoaTh  mpaBwia  0e30mMacHoOro  TpyJa TMpU  TPOBEIACHUU
UCCJIEJIOBAaHUNA B paMKax y4YeOHOro SKCIEpUMEHTa, MpPaKTUKyMa U
y4eOHO-UCCNEIOBATENIbCKOM W MPOEKTHOM  AEATETbHOCTH  C
UCIIOJIb30BAHUEM  M3MEPUTEIIBHBIX YCTPOHUCTB U  JIaDOPaTOPHOTO
000py10BaHMUS;

pemiaTth pacy€THbIE 3a/Jlaud C SIBHO 3aJlaHHOM U HESBHO 3aJaHHOMN
dbu3uYecKo MOJIeNbI0: Ha OCHOBAaHWM aHaIW3a YCJIOBHUS BBIOUpATH
dbu3uYecKue MoJIeNId, OTBEUAIOIINE TPEOOBAHUAM 3aJlaud, NMPUMEHSITh
dbopMyIibl, 3aKOHBI, 3AKOHOMEPHOCTHU U TIOCTYJIAThl (U3UIECKUX TEOPUH
IpU  UCIOJIb30BAaHUM MaTEMAaTHYECKUX METOJ0B pelIeHus 3ajad,
IPOBOJIUTH  PacdyéThl HA  OCHOBAaHUM  WMCKOIIMXCS  JAHHBIX,
aHAJIM3UPOBATh PE3YJbTAThl MU KOPPEKTHPOBATH METOJIbI PEIICHUS C
y4€TOM MOJTYYCHHBIX PE3YIbTATOB;

peniath KauecTBEHHbIE 3aJauyM, TpeOyrolue NpUMEHEHHUs 3HAHUW W3
pa3HbIX pa3lenoB Kypca (pU3MKHM, a TaKKe WHTErpalud 3HAHUN U3
OPYTUX TMPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LETIOYKY PacCyXJACHUN C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS [JIi 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  TIOCIEACTBUA  OBITOBOW U
MIPOM3BOICTBEHHOMN JIEeSITEJILHOCTHA YyeJIoBeKa, CBSI3aHHON C
(bu3HUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTHIECKON 0€30MacHOCTH,
NPEACTaBICHUNA O palMOHAIBHOM MPUPOAONOIb30BAaHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUU JOCTHKEHHI HAYKM W TEXHOJOTHM st
JaJdbHENIIEro pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

NPUMEHSTH Pa3IMYHbIE CTIOCOOBI paboThI ¢ HHpOpMaluel PU3nIecKoro
COJIepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, IPU ITOM HCIIOIH30BaTh COBPEMEHHbBIE NH(DOPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, MEepepadOTKU W TPEAbsIBICHUS y4eOHOU U
HAy4HO-MIOMYJISIPHOU uHpOpMAIIH, CTPYKTYpUPOBaHHUS u
UHTEpIpeTaluu ~ WHPOPMAIMK,  TMOJXYYEHHOWM W3  Pa3IMYHBIX
MUCTOYHUKOB, KPUTUUYECKH AaHAITM3UPOBATH MOIyYaeMyH HHGOPMAIIHIO
U OIICHUBATHh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCSA 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIn3a UCTOYHHUKA UH(pOpMAIIIY;



NpOSABIATH  OPraHU3al[MOHHbIE W TIO3HABaTEIbHBIE  YMEHUS
CaMOCTOSATEJILHOTO MPUOOPETEeHUs HOBBIX 3HAaHUHW B Mpouecce
BBIMIOJTHEHUS IPOEKTHBIX U y4E€OHO-UCCIEA0BATEIbCKUX padoT;
paboTaTh B IpylIe C UCHOJHEHUEM Pa3IMYHBIX COLHUAJIBHBIX POJIEH,
IUIAHUPOBaTh  pabdoTy  TPYIIbI,  PalMOHAJbHO  pacHpelemsTh
JEeSATENbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJEKBATHO OLICHUBATh
BKJIAJ] K&KJOTO U3 YYAaCTHUKOB IPYIIbI B PEIICHHE pacCMaTpUBAEMOMN
npo0JIeMBlL;

NPOSBIIATh MOTUBALMIO K Oyayuiell mpodecCuOHanbHOM AesITeIbHOCTH
o CIIEHHUAIIBHOCTAM (U3UKO-TEXHUYECKOTO npodus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/m | mporpaMmmsl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnen 1. HAYUHBIN METO/I TIO3HAHMS ITPUPO/IbI
11 Hayunsb1it MeToa no3Hanus 6
' TIPUPOIBI
Hroro mo pazueny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TEna 5 1
2.4 3aKOHBI COXpAaHEHHUS B MEXaHUKE 10 1
Htoro o paszeny 35
Paznen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMO/IUHAMUKA
OCHOBBEI
3.1 MOJIEKYJISIPHOKUHETHYECKOU 15 1
TEOpUH
Tepmoannamuka. T erioBele
3.2 P 20 1
MaIIIUHEI
3.3 ArperatHble COCTOSIHHS BEIIECTBA. 14 1




@Da30BbIE EPEXOIBI

Wroro mo paznmeny 49
Paznen 4. QJIEKTPOJIMHAMUKA
4.1 DneKTpuyecKoe noje 24
4.2 [ToCTOSIHHBIN IIEKTPUUYECKUN TOK 24
4.3 Toxu B pa3nuyHbIX cpesax 6
Hroro no pazneny 54
Paznen 5. DUBUNUYECKUN IPAKTUKYM
51 OU3NYECKUN TPAKTUKYM 16 16
Hroro no pazneny 16
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

HauMeHoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
1.1 MarauTHOE moJjie 14
DJIeKTpOMAarduTHAsS
1.2 P 13 1
WHTYKITUS
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUS U BOJIHBI
21 Mexannueckue 10
KoJie0anus
29 DJIEKTPOMAarHuTHbHIE 15
KoJieOanus
MexaHndeckue u
2.3 AIEKTPOMArHUTHBIC 10 1
BOJIHEI
2.4 Onrtuka 25 1
Hroro mmo pasneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

Hroro no pasaeny

5




Pa3zgen 4. KBAHTOBAS PU3UKA

41 KopHyCKEIJIs{pHO- 15
BOJIHOBOM JyaJIn3M

4.2 dusuka aroma 5

®du3uKa aTOMHOTO f71pa

4.3 Y DJIEMEHTapHBIX 5
YACTHII
Hroro no pazgeny 25

Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

DJIEMEHTHI aCTPOHOMUU
5.1 12
1 acTpoHU3UKH

Hroro no pazneny 12

Pasgen 6. PUSHUECKUI MPAKTUKYM

duznueckuit
6.1 16
MPaKTUKYM
Htoro 1o paszeny 16

Pa3nesa 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremaruzanus u
000011EHNE
MIPEAMETHOTO

7.1 p 15
COJIep>KaHUs U OTbITa
IEITENLHOCTH,

pUOOPETEHHOTO PHU




M3yYEHHH Kypca
¢u3uku 10 — 11

KJIaCCOB
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO
170 16

YACOB I10 ITPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

®uznka — pyHaaMeHTaIbHast
HayKa O MIPUPOJE

Hayunsbrit MeTo no3Hanus u
METO/Ibl UCCIIETOBAHUS
(bU3UYECKUX SBICHUIN

DKCIEpUMEHT U TEOPUS B
MIpOLIECCe TTO3HAHUS TPUPOIBI.
HaGnronenue u sKcriepuMeHT B
busuke

Crioco0b! u3MepeHus GPU3NIECKUX
BEJIMYUH

AOCOIIOTHAS U OTHOCHTEILHAS
IIOI'PCIIHOCTHU I/IBMepeHI/Iﬁ
(I)I/ISI/I‘ICCKI/IX BCINYNH

MopenupoBanue B pusuke. Poib u
MecTo (M3UKU B GOPMHUPOBAHUHU
COBPEMEHHOM HAYYHOUN KapTUHBI
MHpa, B TPaAKTUYECKOU
JEATENbHOCTH JIFOIEU




Mexanndueckoe IBIKCHHE.
Cucrema orcuerTa.
OTHOCUTENBLHOCTh MEXAHUYECKOTO
nerokeHwus. [Ipsmast u oOpatHas
3a/1a4d MEXaHUKHU

Pannyc-Bexkrop marepuanbHON
TOYKH, €ro MPOEKIUHA HA OCH
KoopauHar. Tpaekropusi.
[Tepememnienue. Cxkopocts. Mx
MIPOEKIIUN Ha OCU KOOPJAUHAT

PaBHOMEpPHOE IpsAMOJIMHEWHOE
newkenue. [ paduaeckoe
ONKCaHUE PABHOMEPHOTO
IPSIMOJIMHEHHOTO IBUKEHHUS

10

CrnoxxeHue nepeMeneHnii u
ckopocrtei. Pemenue 3agau

11

HepaBHOoMepHOE nBUKEHHE.
MrHoBeHHas CKOPOCTb.
VYckopenue. [Ipamonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM
YCKOpEHUEM

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO TBUKECHHUSI C
MIOCTOSTHHBIM YCKOPEHUEM

13

CB0001HOE TajieHue. Y CKOpeHHE
CBOOOIHOTO ITaJICHUS.




3aBUCUMOCTb KOOpJMHAT,
CKOPOCTH, YCKOPEHHS OT BPEMEHHU
U UX TpauKH

14

JIBr>xeHue tesa, OpOIIeHHOTO MO/
YTJIOM K TOPH30HTY

15

KpuBosmmHeliHOE nBUXKEHUE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBas v JIMHEWHAs! CKOPOCTb.
[Iepnona n wacrora.
[{eHTpOCTpEMHUTENIBHOE U TTOJIHOE
YCKOpEHUE

16

KonTposshas pabora no teme
"Kunemartuka"

17

[TepBriif 3akoH HproTOHA.
WNuepunanbHble CUCTEMBI OTCUETA.
[TpuHIMI OTHOCUTENBHOCTH
lNanunes. HennepuuanbHbie
CUCTEMBbI OTCUETA

18

Cuita. PaBHO€HCTBYIOIIAS CUia.
Bropoii 3akon HeroTona. Macca

19

B3aumopericteue Ten. Tpetuit
3akoH HproToHa

20

HpI/IHI_[I/IH CYIICPIIO3UIIHUU CHUII.
Pemienue 3amaq Ha MMPUMCHCHUC
3aK0HOB HproToHa

21

3aKkoH BCCMUPHOI'O TATOTCHUS.




OKBUBAJIEHTHOCTh
IPAaBUTALlMOHHOW X NHEPTHOMN
MacChl

22

Cuna Ts5KeCTH U YCKOpeHue
cBOOOTHOTO Ta/ICHHS

23

JIBi>keHre HeOECHBIX Te U UX
HNCKYCCTBCHHBIX CITYTHUKOB.
[IepBas kocMu4ecKkast CKOPOCTb.
3akonsl Kenepa

24

Cuna ynpyrocrtu. 3akoH ['yka. Bec
Tena

25

Cuna tpenus. [Ipupona v BuasI
CUJI TpeHusl. [[BUKeHue B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COTIPOTHUBIICHUS CPEIIbI

26

Hasnenue. ['mapocrarnyeckoe
nasienue. Cuiia Apxumena

27

AOGCOJIFOTHO TBEPJIOE TEIIO.
[TocTymnarensHOE U BpaliaTeIbHOE
JBWKEHHUE TBEPJOTO Teia

28

MOMEHT CUJIbl OTHOCUTEIHLHO OCH
BpalllCHUA. IInedo cumbl

29

CrnoxeHue cuil, MPUIOKEHHBIX K
TBepAOMYy Teny. LleHnTp TsxecTn
Tena. Y CIOBHs paBHOBECHS
TBEpAOro Tena. Bunpl paBHOBECHS




30

Pemenue 3amau

31

KoHnTponabHas pabora no teme
"Munamuka. CTaTuka TBEPAOTO
Tena"

32

NMnynsc maTeprabHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
LlenTp macc cuctemsl
MaTepuaibHbIX ToUeK. Teopema o
JBUKEHUH LIEHTPa Macc

33

I/IMHy.]'II)C CHJIBI 1 UBMCHCHUEC
HMITYJIbCA TeJla. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeaxTnBHOE JABUXXCHUEC

34

MoMeHT uMnyibca MaTepuaabHON
touku. [Ipeacrasnenue o
COXpaHEHWU MOMEHTa UMITyJIbCca B
LEHTPATBHBIX MOJISAX

35

Pemrenue 3agau

36

PaGora cuibl Ha ManoM U Ha
KOHEYHOM IEepEeMELICHHUH.
I'padmyeckoe npeacraBieHue
paboThl cuiibl. MOITHOCTD CHIIBI

37

Kunernueckas sneprus. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPrUu MaTepUATbHON TOUKU

38

IloTeHumanbHBIE U
HCIMMOTCHIMAJIBHBIC CUJIBI.




ITorenumanpHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tperbs KOCMHUYECKast CKOPOCTb.
CBsi3b pabOTHI HETIOTEHITUATBLHBIX
CHJI C U3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpPAHEHUS MEXAHUYECKOU
SHEpPruu

40

Yrpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu mis nneanbHOM
KUIKOCTH

41

KonTtponbHas padoTa o Teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

42

Pa3BuTue npenacraBieHui o
npupoje TeroThl. OCHOBHEIE
nonoxenuss MKT. [luddyzus.
BpoyHoBCcKOE BUXKECHUE

43

CrpoeHue ra3000pa3HbIX, KUIKHX
Y TBEPJBIX Te. XapakTep
JIBUKCHHS U B3aUMO/ICHCTBUS
YaCTHUII BEIIECTBA

44

Macca 1 pa3mepbl MOJICKYJT
(aromoB). KonuuecTBo BemiecTsa.
[TocTosinHas ABorapo

45

Temneparypa. Teruosoe




paBHoBecue. [kana Llenbcus

46 Pemenue 3agau

47 Wneansueiii ras. I'a3oBble 3aKOHEI

48 YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amay

49 AOcouroTHas TeMIiepaTypa. 3akoH
JanpToHa
N3omnporieccel B uaeanbHOM Tas3e ¢

50 MTOCTOSTHHBIM KOJTMYECTBOM
BeIlleCTBa
I'pacdmyeckoe npeacraBneHne

51 M30IIPOIIECCOB: U30TEPMa, U30XO0Pa,
n3obapa

52 OcnHoBHoe ypaBHeHne MKT

53 Pemenue 3amay
CBs13b a0COJTIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO

54 CpeIHel KHHETHYECKON dHEepruei
MOCTYHATENBbHOTO TEIIOBOTO
JBUKEHHS €€ 4acTHUIl

55 O00011IeHNE U CUCTEMATH3ALUSI
3HaHuit no teme "OcHoBbl MKT"

56 KonTpompHas paboTa no Teme
"OcnoBsl MKT"

57 TepmonHaMuueckas cucTema.




3ajaHuie BHEITHUX YCIIOBHM /115t
T/l cuctemsl. BHenHue u
BHYTPEHHHE NTapaMETPHI.
[TapameTpsl T/l cucrembl kak
CpeaHUE 3HAYEHUSI BEJINYHUH,
OIMMCBHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CaMonpoun3BojIbHas penaKkcaius
TJI cuctemsl K TEMIIOBOMY
PaBHOBECHIO

59

Monenb UIeaJIpLHOTO Ta3a B
TepMOJIMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH 3TOW MOJIEIIH

60

YpaBHenue Menpeneena-
Knanelipona u Belpa’keHue 11
BHYTpPEHHEH 3Hepruu

61

BripakeHue 111 BHyTpeHHEH
SHEPrUU OJJTHOATOMHOIO
UJealbHOTO Ta3a.
KBazucratnueckue u
HECTaTHYECKUE MPOLIECCHI

62

OneMeHTapHas paboTa B
TepMoaAMHamMuKe. Boruucienue
paboThI 1o rpaduky npouecca Ha
pV-nuarpamme




63

Temnonepenaua kak crocod
W3MEHEHUsI BHYTPEHHEN SHEPTUU
TJI cuctemsbl 6€3 coBepIICHUS
paboThI

64

KouBexk1us, TennonpoBogHOCTb,
U3Iy4eHUe

65

KonmaecTBO TENIOTHI.
TermnoémkocTe Tea. Y aeabHas u
MOJISPHAS TETUIOEMKOCTH
BEIIleCTBA. Y AeIbHas TEII0Ta
CrOpaHus TOTUTMBA

66

Pacuér konuyecTBa TEMIOTHI IpH
TeIIonepenraye

67

[Tousarue 00 aguabaTtHOM
npouecce. [lepBbrit 3aKkoH
TEPMOIMHAMUKHU

68

KonunuecTBo TemnoTel u paboTa Kak
Mepbl U3MEHEHHUsI BHYTPEHHEH
sHepruu T/I cuctemsl

69

Bropotli 3ak0H TepMOAMHAMUKHA
JUIsl pPaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeobpaTtumocTs pupoIHBIX
MPOLIECCOB

70

[IpuHIUITBI AENCTBUS TEMIIOBBIX
maruH. KITJ]




71

MakcumansHoe 3HaueHue KI1JI.
Hwuxn Kapuo

72

Pemenue 3amau

73

OKOIOTHYECKHE ACIIEKTHI
HUCITIOJIb30BAHUS TCIIJIOBBIX
nsurareiei. TemioBoe
3arps3HEHUE OKPYKAIOMIEH CpeIbl

74

Pemenue 3amau

75

O0001IeHne U cCUCTEMATU3AIIH
3HaHui no teme "TepmoanHamMuKa.
TeruioBble MaIneb!"

76

KonTpossHas pabora no teme
"Tepmoannamuka. TernmoBbie
MAaIITuHEL"

77

[TapooOpazoBanne 1 KOHIEHCAIIHS.
Hcnapenue u kunenue. Y aenbHas
TEII0Ta MapooOpa3OBaHUs

78

Hacermennsie u HCHaCBIIIICHHBIC
I1aphl. KauecTBeHHas 3aBUCUMOCTD
IIJIOTHOCTHU U JaBJICHUA
HaCbIIICHHOTI'O I1apa OT
TEMIICPATYpPhI, UX HE3aBUCUMOCTDb
OoT 00BEMa HaCbIIICHHOTI'O I1apa.
3aBUCHMOCTh TEMIICPATYPhI
KUIICHUSA OT AAaBJICHUS B XXUJAKOCTH

79

BrnaxnocTts Bo3ayxa. AGcomtoTHAs




1 OTHOCHUTCIJIbHAsA BJIA’KHOCTb

80

Pemenue 3amau

81

Teépnoe Teno. Kpucrammueckue u
amop(dHbIe Teraa. AHU30TPOIHUS
CBOMCTB KpPHUCTAJIJIOB

82

[InaBneHue U KpUCTATUIU3ALMSL.
VY enpHas TENI0Ta MIaBJICHHUS.
CyOnumariust

83

JHedbopmaruu TBEPAOTO TETA.
Pactsxenne u cxxarme. CIOBur.
Monayns FOura. [Ipenen ynpyrux
nedopmaruit

84

TermnoBoe pacumpeHue KUaIKoCTeN
1 TBEPABIX TeJl. AHTAPMOHHU3M
TEIJIOBBIX KOJIEOaHUN YacTHUIL
BEIECTBA

85

[IpeoGpa3oBanue sHEPruu B
(ha30BbIX Mepexoaax

86

ypaBHeHI/Ie TEIIOBOI0 OajaHca

87

Pemenue 3amau

88

IToBepXHOCTHOE HATSKEHUE.
Kanumnspueie sBnenus. Jlapienue
II0J] UCKPUBJICHHON IIOBEPXHOCTBIO
xuakoctu. Popmyiia Jlammaca

89

O06o00611eHNne U cucTeMaTU3aIus
3HaHMUMU 110 TeMe "ArperaTHble




cocTosHUsA BelecTBa. Pa3oBble
nepexoipl"

90

KoHnTponabHas pabora no teme

"ArperaTHble COCTOSIHUSI

BemecTBa. daszoBbie nepexoab"”

91

DnekTpu3aIus Ten u eé
MPOSIBIICHUS. DNEKTPUUECKUI
3apsan. JIBa BU1a DIIEKTPUYECKUX
3apsanoB. [IpoBoaHMKY,
AUBJICKTPUKHU U MOJIYIPOBOIHUKH

92

DNIeMEHTapHBIN dIEKTPUIECKUN
3apsa. 3aKOH COXPAHEHUS
ANIEKTPUYECKOT0 3apsiia

93

B3anmoperictBue 3apsioB.
Toueunsie 3apsanpl. 3akoH Kynona

94

Pemrenue 3agau

95

Dnekrpudeckoe noje. Ero
JeCTBHE HA AJIEKTPUYECKHE
3apsibl

96

Hanps:k€HHOCTB 3IIEKTPUUECKOTO
noss. [IpoGHbiid 3apsia. Jlnaum
HaIpsKEHHOCTH 3JIEKTPUUECKOTO
1ojs1. OTHOPOIHOE HIIEKTPUUYECKOE
rnoJje

97

IToTeHMaabHOCTH
QJICKTPOCTATUYCCKOT'O ITOJIA.




Pa3zHoCTh IOTEHIIMAJIOB U
HaIpsHKEHUE

98

[TorenumanpHas s3HEPTHS 3apsiaa B
NEKTPOCTATHYECKOM II0JIE.
[ToreHuman 3JIeKTPOCTaTUYECKOTO
MOJIs

99

CBs13b HaNPSPKEHHOCTHU TOJIS U
Pa3HOCTH NMOTEHIUAJIOB JUIS
IEKTPOCTATUYECKOTO OIS

100

[IpuHnun cyneprno3unun
AIEKTPUYECKUX TOJIEH

101

Pemenue 3agau

102

[Tone Toueunoro 3apsiaa. [lose
PaBHOMEPHO 3apsHKEHHOU cepbl

103

[Toste paBHOMEPHO 3apsHKEHHOTO
o o0sEMy mapa. [lose
PaBHOMEPHO 3apsKCHHOM
0ECKOHEYHOM TIOCKOCTH

104

[IpoBoaHMKH B
ANEKTPOCTATHYECKOM II0JIE.
VYcnoBue paBHOBECHS 3aps0B

105

HI/ISHCKTPI/IKI/I U NOJYIIPOBOJHUKNU
B QJICKTPOCTATHYCCKOM II0JIC

106

Konpnencarop. D1nekTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOHAEHCATOpa




[TapannensHOE coequHEHUE

107
KOHJIEHCAaTOPOB

108 IlocienoBaTenpbHOE COCTMHEHNE
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEHHOTO
KOHJIEHCAaTopa

110 Pemrenue 3amau

111 JIBr>KeHre 3apsKEHHOW YaCTHIIbI B
OJTHOPOJTHOM DJIEKTPUUECKOM T10JIe

112 Pemenue 3amay
O0001IeHne U cCUCTEMATU3AIIH

113 3HaHUH 10 TeMe "DIEeKTPUUIECKoe
noJe"

114 KonTtponbHas padoTa o teme
"Onexkrpuueckoe nosie"
Cuia Toka. IlIocTOSIHHEIN TOK.

115 YcnoBus cyimecTBOBaHUS
MTOCTOSTHHOTO JIEKTPUYECKOTO TOKA

116 Hcrounuku Toka. Hanpsbkenue u
OJIC

117 3akoH OMa JJid ydacTKa 1enu.
DIEeKTPUYECKOE COTIPOTUBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €ro

JUIMHBI U TIOIAAU MOIICPECUYHOTO




CCUCHUA

VY 1enpHO€e CONTPOTHUBIICHHE

119 1
BemiecTBa. Pemenue 3anau
ITocnenoBsarensHOE,

120 napajieNIbHOe, CMEIIaHHOE 1
COCIMHEHUE MMPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux ueneil. [lpasuna 1
Kupxroga

122 Pemenue 3amay 1

123 PaboTa anekTpuueckoro Toka.
3akoH Jxoyna —Jlenna 1

124 Pemenue 3amay 1
MOIIHOCTb 31EKTPUYECKOTO TOKA.

125 TemnmoBas MOIIHOCTD, BBIAEIIEMA 1
Ha pe3ucTope

126 Pemenue 3amay 1

127 OJ1C u BHYTpEeHHEE 1
COMPOTHBIIEHUE UCTOYHHUKA TOKA

128 3akon Oma 1 OJIHOU
(3aMKHYTOM) 2JIEKTPUUECKOH 1IeTTH 1

129 Pewenue 3amay 1

130 MOITHOCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3aMbikaHue 1

132 KoHpeHcarop B ienu nocTOsIHHOTO 1




TOKa

133 Pemenue 3amau

134 Pewrenne 3agau o reme
"TIoCTOSIHHBIN 7eKTpUYECKUM TOK"

135 Pemrenne 3agau o reme
"TToCTOSIHHBIN 37eKTpUUECKUi TOK"

136 Pewmrenne 3agau o reme
"TToCTOSIHHBIN 7eKTpUYECKUM TOK"
O0600611eHre U cucTeMaTu3anus

137 3HaHu# 1o TeMe "TlocTosTHHBIN
AIEKTPUYECKUN TOK"

138 KonTtponbHas padoTa o Teme
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"
DnexTpuyecKas IpoBOJUMOCTh

139 Pa3IMYHbIX BEIECTB.
DNEeKTpUYECKUN TOK B METaJLIaX.
CBepXIpoBOIMMOCTb
DJIEKTPUYECKHUI TOK B paCTBOpax U

140 pacruiaBax 3JeKTPOJIUTOB. 3aKOHBI
Ddapagest 1 IEKTPOIU3a

141 DNeKTpUUYECKU TOK B razax.
[Lmazma

142 DNEeKTPUYECKUN TOK B BAKyyMe.
Bakyymabie mpuOopbl

143 DNEeKTpUUYECKUH TOK B




MOJIYITPOBOAHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

Pu3NYEeCKU MPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa U
HaNpsDKEHUS B LIENU MOCTOSIHHOTO
TOKa IIPU IMOMOIIHM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETBHBIX
puOopoB" unu "3HaKOMCTBO C
uudpoBoit 1abopaTopueit no
¢uzuke. [Ipumepsl u3MepeHus
(bu3NYeCKUX BETUYHMH MPU IOMOIIU
KOMIIBIOTEPHBIX JATYUKOB"

146

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydueHne HepaBHOMEPHOTO
JBUKEHUS C LEbIO ONpeIeICHUS
MI'HOBEHHOM CKOpOCTH"

147

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus Ipu
NPAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBFDKCHHH T10
HAKJIOHHOH IJIOCKOCTH" WIIH
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH MPHU PaBHOYCKOPECHHOM
IBIKeHun"

148

Pu3NYeCKU MPAKTUKYM I10 TEME
"N3mMepeHune yCKOpEeHHUsI
cBOOOTHOTO MaJieHus" 1iu




"N3yueHue 1BUKEHUS Tea,
OpOIIEHHOTO TOPU3OHTAIBHO"

149

@u3NYECKU IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Teja 110
OKPYXHOCTH C IIOCTOSIHHOU I10
MOJYJIIO CKOPOCThIO" MU
"HccnenoBanue 3aBUCUMOCTH
nepuoja oopanieHus: KOHUYECKOro
MasiTHUKa OT €ro mapaMeTpoB"

150

Pu3NYEeCKU NPAKTUKYM IO TEME
"M3mepenune paBHOICUCTBYIOIIEH
CHWJIBI TIPU ABMYKEHUU OpyCKa 1o
HAKJIOHHOM TJIOCKOCTH" WITH
"IIpoBepka runoTessl 0
HE3aBUCUMOCTH BPEMEHHU
JBIKEHUSI OpycKa 10 HAKJIOHHON
IUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"”

151

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
yIPYroCTH, BOSHUKAIOIINX B
MpYyXUHE U PE3UHOBOM oOpa3siie, OT
ux nedopmanun" unu "Uszyuenue
JIBHIKEHUS CUCTEMBI TEII,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON
yepe3 JErkuit 01ok"

152

Pu3NYEeCKUN MPAKTUKYM I10 TEME




"N3mepenue kodppuimeHTa
TPEHMS 110 BEIUYUHE YTIIOBOTO
Kod(dUITMeHTa 3aBUCUMOCTH
Frp(N)" wiu "UccnenoBanue
JBUKEHMs OpyCcKa 110 HaKJIOHHOM
IJIOCKOCTH C EPEMEHHBIM

K03 uLIMeHTOM TpeHUs" WK
"N3yueHue IBUKEHUS Tpy3a HA
BaJly ¢ TpeHuem"

153

@u3N4eCKUil IPAKTUKYM I10 TEME
"HccnenoBanue ycaoBHit
paBHOBECHS TBEPAOTO Tea,
HMMEIOIET0 OCh BpallleHHs" WIIH
"KoHcTpynpoBaHue KpOHIITEHHOB
Y pacy€Tr CWJI yIpyroctu" uimu
"N3ydyeHue yCTOMYMBOCTH
TBEPJIOTO TEJa, UMEIOLIEr0
IJI01a b OTIOPHI"

154

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3Mmepenune uMmysbca Tesa mno
TOPMO3HOMY ITYTH" WU
"M3MmepeHue CUiibl TSITH, CKOPOCTH
MOJEIHU SIEKTPOMOOHIIS U
MOITHOCTH CHJIbI TSTU" WIH
"CpaBHEHNE NU3MEHEHUS UMITYJIbCA
TeJla C UMITYJIbCOM CHJIbI" MIIH
"UccnenoBanue coXpaHeHUs




HMITYJIbCA IPU YIIPYroM
B3aUMOJICUCTBUU" WUIIH
"N3mMepeHue KHHEeTH4ECKOU

SHEPIUH Tejla 10 TOPMO3HOMY
n

IIyTH

155

PuU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHne u30TepMHUUECKOro
nporecca (peKOMEeH/I0BaHO
WCIIOJIb30BaHUE IU(PPOBOH
naboparopun)" unu "Usyuenue
M30XOPHOTO Mpornecca” Win
"N3yuenne nu3obapHoro mporecca"
unu "[IpoBepka ypaBHEHUS
cocTostHUS"

156

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaeabHoi
TEIUIOEMKOCTHU" MIIN
"HccnenoBanue npoiecca
OCTBHIBaHHUS BellecTBa" MM
"HccnenoBanue agnadaTHOTO
npouecca" uinm "M3yuenue
B3aMMOCBSI3U PHEPTUHU
MEXMOJIEKYISPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KHIIEHUS KUOKOCTEH"

157

Pu3NYeCKU MPAKTUKYM I10 TEME
"N3y4yeHne 3akOHOMEpHOCTEN




UCHIApEeHUs KUAKOCTEN" WIn
"N3mepenue yaeabHON TEIIOThI
raBieHus apaa" unum "M3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abcotOTHOM
BJIQYKHOCTH BO3/yXa U OIIEHKa
Macchl TapoB B MOMeEIIEHUN".
N3mepenue ko3 dunnenrta
MTOBEPXHOCTHOTO HATSKEHUS

158

Pu3NYEeCKU NPAKTUKYM 10 TEME
"HaGnronenune npeBpamieHus
SHEPTUH 3aPSHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
W3JIYyYEHHUS CBETOIUO A" WU
"N3ydyeHune npoTekaHus TOKa B
LIeTH, CoJIeprKalle KouaeHcarop"
unu "Pacnpenenenue pa3HOCTH
MMOTEHITNAJIOB (HAMPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COEIMHEHUHN
KOHAEHCATOPOB"

159

DuU3nYECKU IPAKTUKYM I10 TEME
"UccneqoBanue CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" WU
"U3mepeHue yaenbHOro
CONPOTHUBIICHHUS TPOBOJHHUKOB"
nnu "HccirenoBanue 3aBUCUMOCTH
CWJIBI TOKA OT HAIPSKEHUS 1151




JIaMObl HaKaaIuBauug"

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HaOumroteHue amekTposn3a’ win
"U3mepenue 3apsiga
OJIHOBAJICHTHOTO MOHA" WU

160 "HccnenoBaHue 3aBUCUMOCTH
CONPOTUBIIEHUS TEPMOPE3UCTOPA
ot Temneparypsl" win "CHsTue
BOJIbT-aMIIEPHON XapaKTEePUCTUKU
aona”

PeseprubIit ypok. O6001IeHNE U
161 cHUCTEMATH3allUs 3HAHUU 110 TEME
"Kunematnka"

PesepBubIit ypok. O6001eHNE 1
162 CHCTEMAaTHU3alis 3HaHUH 110 TEME
"Jlmnamuka"

PesepBubIit ypok. O6001eHNE 1
163 CHCTEMAaTHU3alis 3HaHUH 10 TEME
"CraTtuka TBEep10ro Tena"

PesepBubrit ypok. O6001eHNE 1
164 CUCTEMATHU3AalKA 3HAHUN I10 TEME
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBusiit ypok. O60011IeHE 1
CHCTEMAaTU3alMs 3HAHHUI 110 TEME
"OCHOBEI
MOJIEKYJISIPHOKHHETHYECKOU

165




teopun"

166

Pesepubrit ypok. O60011eHUE 1
cUCTEeMaTH3alMsl 3HaHUH 110 TeMe
"TepmoauHamuka. TernaoBbie
MaluHb!"

167

PesepBubrit ypok. O60011eHNE 1
CHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"ArperatHbie COCTOSIHUS
Bemecta. da3oBeie nepexopr"

168

Peseprubriit ypok. O6001eHNE 1
CUcreMatTu3anus 3HaHUH 10 TEME
"Onexrpuueckoe noie"

169

PeseprubIit ypok. O6001eHNE 1
cHCTEeMaTH3aIMs 3HAHUH 110 TEME

"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

170

PeseprubIit ypok. O6001eHNE 1
CUCTEeMAaTH3allMsl 3HAaHUi 110 TeMe
"Toku B pa3iM4HbIX cpenax"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KJIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoka Bcero Kontposnurre TpakTuyeckue U3yUYEeHUsS o0pa3oBaTtejibHbIE
padoThI padoTsbI pecypebi
BzanmopeiicTBHe MOCTOSHHBIX
1 MAarHuTOB U TTPOBOTHUKOB C
TOKOM. MarauTHoe IIoJIe. 1
I'unoreza Ammnepa
BexTop marHuTHON
uHAYKIUK. [IpuHImn
2 CYIIEPITO3UITUN MarHUTHBIX 1
nonel. JIMHMM MarHUTHOM
WHIYKITAW
3 MarsuTHO€ T0Jie TPOBOTHUKA
¢ TokoM. OnbIT DpcTeaa 1
4 Cuna Amrepa, eé€
HarpaBJIeHUEe U MOIYJIb 1
5 Pewtenue 3amay 1
[IpumeHeHnue 3akoHa Amrepa.
6 DIJIEKTPOUZMEPUTEBHBIE 1
MPUOOPHI
Cuna JlopeHua, eé
7 HaIpaBJIEHUE U MOIYIb. 1

JIBM>KEHHE 3apsyKEHHOU




YaCTHUILIbLI B OAHOPOJHOM
MAarHMTHOM II0JIC

Pemenue 3amau

PaGora cunbl Jlopenna

10 Pemenne 3amau
MarHuTHOE I10JI€ B BEIIECTBE.

11 deppoMarHeTuky, napa- u
IMaMarHeTUKH
OcCHOBHEIE CBOMICTBA

12 (heppoMarHeTUKoB.
[IpumeneHne
(heppoMarHeTHKOB

13 Pemrenue 3amay mo reme
"MaruutHOE€ 1oJie"

14 Pemrenue 3amay mo reme
"MaruutHoOe€ 1oJie"
SIBiIeHME AIEKTPOMArHUTHOM

15 uHaykuu. [ToTok BekTopa
MAarHuTHOW MHIYKIIUH

16 O/J1C unaykuuu

17 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes

18 Buxpesoe anekrpuueckoe
noJie. Toxku dyko

19 O/J1C unaykuuu B




ABMIKYHIUXCA ITPOBOAHUKAX

20 Pemenne 3amau

21 [IpaBuno Jlenua
NupyktuBHOCTH. Karymka

22 WHJIYKTUBHOCTHU B LIETIA
IIOCTOSIHHOTO TOKa

23 SIBrIeHNE CAMOVMHIYKIINH.
3/1C caMOMHIyKIIMH
DHeprus MarHUTHOTO TIOJISt

24 KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

25 Pemenue 3amay
O06o01menue u

26 CHCTEMAaTU3alMs 3HaHUH 10
Teme "DneKkTpoauHamMuKa'

97 KonTtponbHas padoTa o Teme
"OnexTpoauHaMuka"
KonebarenrHas cucteMa.

28 CBo0OoaHbIe KOJIeOaHuS.
I"apmoHnueckue koneOaHus
Kunemaruueckoe u

29 IMHAMHYECKOE OITHCAHUE
Kone0aTeIbHbBIX ABMKEHUI

30 DHEpreTU4ecKoe OMUCaHUE.

BrIBO IMHAMHAYECKOTO




OIINCaHUs I‘apMOHI/I‘-ICCKI/IX
KOJIe0aHUN U3 UX
3HepI‘€TI/I‘IeCKOFO nu
KHHCMATHUYCCKOT'O OITMCAHUSI

31

Ammuryna u dasa
Kose0aHui

32

[Tepuoxa u yacTora KoJIeOaHUH.
[Tepuoa manbrx cBOOO HBIX
KoJIeOaHUH MaTEeMaTUYECKOTO
MasTHUKa. [lepron
CBOOOTHBIX KOJIEOAHUH
MIPYKUHHOTO MassTHUKA

33

3aTyxaromue KoJieOaHusl.
BrinyxkaeHnble KoneGaHusl.
Pe3onanc

34

ABTOKOJIEOaHNA

35

Pemrenue 3agau

36

Ypok-koH(bepeHus
"MexaHnnyeckue KoueOaHus B
MY3bIKAJIbHBIX UHCTPYMEHTaX"

37

O06006111EHNE U
CHCTEMAaTU3alMs 3HaHUH 10
TeMe "MexaHndecKkue
Konebanus"

38

DNeKTpOMarHUTHbIE
kosieOanusa. KonebarenpHbIN




KOHTYp

39

®opmyna Tomcona. CBs3b
aMIUIUTYIBI 3apsiaa
KOHJIEHCATOpa ¢ aMILUIUTYy 101
CHUJIBI TOKA B KOJICOATEIIbHOM
KOHTYypE

40

3aKOH COXpaHEHUs SHEPTUH B
AIeILHOM KOJIE0ATEIHHOM
KOHTYypE

41

3aTyxarouue
AIIEKTPOMArHUTHBIE
KojeOaHus. BeiHyX/1IeHHbIE
ANIEKTPOMAarHUTHbIE
Kosie0aHus

42

[Tepemennsblii TOk. Pesuctop u
KOHJICHCATOP B LIETIH
MIEPEMEHHOTO TOKa

43

KaTYI_HKa HUHAYKTHBHOCTH B
ey MepeMCEHHOI'0 TOKa

44

3akon Oma mis
ANEKTPUYECKOU IeTTH
MePEMEHHOTO TOKa

45

MoIHOCTh MNEPEMECHHOI'O
TOKa. AMHJ’II/ITYI[HOG u
HeﬁCTBYIOHICC 3HA4YCHHUEC CUJIbI
TOKa 1 HAIIPSAKCHU A




Pe3onaHc B aiieKTpHUECKOU

46
e

47 Pemenne 3anau
Wneanbubrif TpancdopmaTop.

48 [IpownsBoacTBO, Nepenaya u
MOTpeOJIeHNE AIIEKTPUIECKOH
SHEPTUHU
DKOJIOTUYECKHE PUCKU TTPU
TIPOU3BOJICTBE

49 anekTpo3Hepruu. Kynerypa
WCITI0JTb30BaHUS
AJIEKTPOIHEPTHH B
MOBCEIHEBHOM KU3HU

50 Pemenue 3amay

51 Pemenue 3amay
O6061enHue u

59 cUCTeMaTH3alusl 3HAaHUH 110
Teme "DIeKTpOMarHuTHbIE
KojebOanus"
MexaHn4ecKue BOJIHBI.

53 XapaKkTepuCTUKHI
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Nudpa3Byk u yabTpa3ByK.

[IIymoBOE 3arpsi3HEHKE




OKpYKarOLIEH CpeJIbl

57

Pemenue 3amau

58

DNEeKTPOMarHUTHbIE BOJIHBI.
N3nyyenune
AJIEKTPOMArHUTHBIX BOJIH

59

3HCpFI/I$I BJICKTpOMaFHI/ITHI)IX
BoytH. CBoiicTBa
BHCKTpOMaFHI/ITHI)IX BOJIH

60

[IIkayra 31eKTpOMarHUTHBIX
BOJIH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIMIBI paguOCBsI3U U
TeneBuAeHud. Paguonokanus.
DJIEKTPOMAarHuTHOE
3arpsiI3HEHUE OKPYKarolen
cpenbl

62

KonTtponbHas padoTa o teme
"Kosebanus 1 BOJIHBL"

63

Caert. 3aKOH NPSAMOJIMHENHOTO
pacnpoCTpaHeHus CBETa

64

Pemenue 3anay Ha
IIPUMEHEHHE 3aKOHA
MIPSAMOJIMHENHOTO
pacrpoCTpaHeHHs CBETa

65

Ortpaxenue csera. [Tnockoe




3epkaino. Chepuyeckoe
3epKaJIo

66

[Ipenomiienue ceera.
AOCOIOTHBIN 1
OTHOCHTEJIbHBIN NI0KA3aTellb
npenomiieHus. [lonHoe
BHYTpPEHHEE OTpaKEeHUE.
[IpenenbHbIN yroa NoJIHOTO
BHYTPEHHETO OTpaXKeHUS

67

Pemrenue 3agau Ha
MPUMEHEHHE 3aKOHOB
OTpa)KeHI/ISI 158 HpeJ'IOMJ'IeHI/IH
CBeTa

68

Xo ny4der B IpU3Me.
Hucnepcus cBeta. CoXHBII
cocraB Oenoro cera. L[BeT

69

JIunzer. okycHoe
paccTosiHUe U ONTHYecKas
CHJIa JIMH3BI

70

[TocTpoenue n3oOpaxeHu B
JUH3aX U UX CUCTEMaX.
VYBenuueHue JIMH3bI

71

Pemenne 3a1a4 Ha
MOCTPOEHHE N300paKeHHH,
MOJTy4aeMBbIX C IIOMOIIBIO
JIMH3




72

I'ma3 kak onTuyeckas cucTeMa

Pewmrenne 3anau. IIpeneinst

73 MIPUMEHUMOCTHU
reOMETPUYECKON ONITUKHU

74 CKopocCTh CBETa U METOJIBI €€
U3MEpEHUs

75 Hucnepcus ceta

76 WnuTtepdepennus crera
KorepeHTHBIC HCTOYHUKH.

77 YcnoBus HaOIOIeHAS
MaKCHMYMOB i MUHAUMYMOB

78 Pemenue 3amay

79 [Ipumenenne narephepeHIun

80 Hudpakuus cBeTa
JudpakunonHas peméTka.

81 VYcioBue HaOIIOAeHUS
IJIaBHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX
BoJH. [lonspu3zanus cBeta

84 Pewenue 3amay

85 CBeTOBBI€ SIBICHUS B IPUPOJC
O6006meHue u

86 CUCTEMaTHU3aIs 3HAaHUN 110

TeMe "OnTuka"




87

KonTtponsHas pabota o Teme
«OnTuka»

88

['panu1Bbl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
3aKOHBI JIEKTPOIMHAMUKY U
MPUHIIUT OTHOCUTEIBHOCTH

89

[ToctynaTel cnennaibHOM
TEOPUHU OTHOCUTEIHHOCTH

90

[IpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeoOpazoBanus
Jlopenua. YcnoBue
MPUINHHOCTH.
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3aMesieHe BPEMEHU 1
COKpAIIEHUE JITHHBI

91

DHeprus u UMIYJbC
PENATUBUCTCKON YaCTULIBI

92

CBsI3b Macchl € SHEPTUEH U
HUMITYJIECOM PEISTUBUCTCKOM
YaCTHUILbl. DHEPTHUsl TIOKOS

93

PaBHOBECHOE TEIIIOBOE
H3JIy4YCHUC

94

3akoH cMmenieHus Buaa

95

I'unmoreza M. Iliranka o
kBaHTaX. POTOHEI




96

DHeprus 1 UMITyJIbC POTOHA

®otorddext. OnbiTer A. T

97 CroseroBa. 3aKOHBI
doTorddekra
VYpaBHeHue DUHIITEHA 1151
98 dotorddekra. "KpacHas
rpanuna” gorosddexra
JaBnerune cBeta. OnbITh 1.
99
H. JleGeneBa
100 BoJsiHOBEIE CBOIICTBA YaCTHIL
Boune! ne bpoiins. JlmuHa
101 BOJIHBI JIe bpoiins u pa3mepsl
obracTu JoKalu3aluu
JBIOKYIIEHCS] YaCTHUIIbI
102 KopnyckynsipHO-BOJTHOBOM
Jyaanu3M
103 Judpakuus 37eKTpOHOB Ha
KpHUCTaJlIax
Crnenuduka u3mMepeHuii B
104 Mukpomupe. CoOOTHOIIEHUS
HEOTPEIETIEHHOCTEN
I'eitzenbepra
105 Pemenne rpaduyeckux 3amau
106 Pemrenne pacu€THbIX 3a1a4
107 KonTtponsHas pabota o




temaMm: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

108

OMBITHI 110 UCCIIEIOBAHUIO
CTPOEHHS aToMa.
[Inanerapnas Mozaenp aroma
Pezepdopna

109

[Tocrynater bopa

110

Buns! ciektpos. Criektp
YPOBHEM 3HEPTrUM aToMa
BOJIOpOJA

111

CrionTanHoe u BBIHYKJICHHOC
H3JTYy4CHUC CBETA

112

Jlazep

113

Hyxknonnas Mmonens aapa
I'eitzenbepra-MBaneHko.
3apsii 1 MaccoBOE YHUCIIO Spa.
H3zoTormkl. PagnoakTHBHOCTE

114

3aKOH pPaJOaKTUBHOIO
pacnana. CeolicTBa
HMOHU3UPYIOIIET0 U3Ty4EHUs.
BnusiHue paguoakTUBHOCTH Ha
KHUBbIC OPraHU3MBI.
Jo3umerpus

115

DHeprus CBS31 HyKJIOHOB B
anpe. Snepusie cuibl. [Jedekr




Macchl sapa. SnepHsie
peakuuu. SInepHsle peakTopsl.
[TpobGnemsbl ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIEKTHhI
pa3BUTHSA SAAEPHOU
SHEPreTHKU

116

Meroas! perucTpanuy u
HCCIIEIOBAHUS AJIEMEHTapPHBIX
gacTtuil. DyHnameHTanbHbIC
B3aUMOJIeNCTBHS. bapnoHsl,
ME30HBI U JICIITOHBL.
[IpencraBnenue o
CrangaptHoit mogenu. KBapk-
TJIIOOHHAS. MOJIENb aJPOHOB

117

®du3uKa 3a npeaeaaMu
CrangapTHON MOJEIH.
Témuas Mmatepust U TEMHas
sHeprud. EnuacTBo
(hbM3UYECKO KapTUHBI MUpa

118

OTansl Pa3BUTHA aCTPOHOMUMU.
3HayeHHe ACTPOHOMUH

119

[TpMEHMMOCTD 3aKOHOB
(bu3uKkH 1151 00BACHEHUS
MPUPOIBI KOCMHUYECKUX
00BEKTOB. MeToaBI
ACTPOHOMUYECKUX




HUCCIIEJOBAaHUN

120

CoBpeMeHHbBIE ONITHYECKUE
TEJICCKOIIbI, PAJUOTEIICCKOIIBI,
BHeaTMOC(epHast aCTPOHOMHSI

121

Bun 3B€3aH0r0 Hebda.
Co3Bes3aus, spkue 3BE31pbl,
IIIAHETHBI, UX BUJINUMOC
JIBIDKCHUE

122

Comneunas cucrema. CoHiie.
CoJtrHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CoJiHIa 1
3BE3]]

123

3BE3JIbI, MX OCHOBHBIC
XapakTepucTuku. Juarpamma
"CreKTpaIbHbIA KJIace —
CBETUMOCTB"

124

3Be3abl IJIaBHOU
MMOCJIEI0BATEILHOCTH

125

Buyrpennee ctpoeHue 3BE31.
CoBpeMeHHBIC TIPEICTaBIICHUS
0 MPOUCXOKJICHUHU U
sporonuu CosHIIa U 3BE3.
OTallbl )KU3HHU 3BE3]

126

Mneunsiii [1yre — Hama
lNanaktuka. TUIBI raJakTUK.
UYépHuble ObIpHI B AApAX




TaJIaKTHK

127

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xab60ma.
Teopus bosbmoro B3peIBa.
PenukroBoe n3nydeHue

128

MacirabHast cTpyKTypa
Bcenennoii. MeraramakTuka

129

Hepeménnpie npoOiembl
aCTPOHOMUHU

130

Pu3NYeCcKUil NPaKTUKYM 110
Teme "HccaenoBanue
MAarduTHOTO IOJIS
IMOCTOSTHHBIX MarHUTOB'" HMIIH
"UccneqoBanue CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue OeHCTBUS
IIOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

131

DU3NYECKUH TPAKTUKYM I10
teme "M3mepenue cuiibl
Awmnepa" unu "U3ydenue
3aBUCHMOCTH CHJIBI AMIIepa
OT CHJIbI TOKA" MU
"Onpenenenrie MarHUTHOM
WHJYKIIUU HAa OCHOBE
nu3MepeHus cuiibl AMmepa"




132

@u3NYECKU NPAKTUKYM 110
teMe "MccnenoBanue sBICHUS
JJIEKTPOMAarHUTHOM
WHIYKIIUU'" WIH
"OnpeneneHue HHIYKIUH
BUXPEBOTO MarHUTHOTO MOJIs"

133

@u3NYECKU NPAKTUKYM 110
teMe "MccnenoBanue SBICHUS
camouHaykuun" win "Coopka
MOJEINH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Pu3nYecKUil NPAKTUKYM I10
teme "M3mepenue nepuoa
CBOOOIHBIX KOJIEOaHUI
HUTSHOTO U MPYXUHHOTO
MAasiTHUKOB"

135

DU3NYECKUH TPAKTUKYM I10
teme "[IpeobpazoBanue
SHEPruu B NPY>KUHHOM
MasTHHKE"

136

Du3nYeCKUi IPAKTUKYM I10
TeMe "UccnenoBanue
IIEPEMEHHOTO TOKA Yepe3
I10CJIEOBATEIBHO
COEIMHEHHBIE KOH/IEHCATOP,
KaTyIIKY U PE3UCTOp" WIH
"HUccnenoBanue paboOThI




NCTOYHHUKOB CBE€TA B LICIIN
MepeMEeHHOTO ToKa"

137

Pu3NYECKU NPAKTUKYM I10
teMe "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

138

@u3NYECKU NPAKTUKYM 110
teMe "M3mepeHne nokasaresns
MPETOMIICHUS CTeKIA" UITH
"[Tonydenune n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia
Y JIUH3BI"

139

Pu3NYeCcKUil NPaKTUKYM 110
TeMe "VccnenoBanue
3aBUCUMOCTH (DOKYCHOTO
paccTosTHUS OT BellecTBa (Ha
puUMepe XKUAKUX JTUH3)" Win
"U3mepenue GoKycHOTO
PacCTOSIHUS PACCEUBAIOIINX
uH3"

140

DU3NYECKUH TPAKTUKYM I10
Teme "HabGmronenue
mudpakiuun, HHTep(epeHInn
U noJispu3anuu cpera"

141

®u3nYeCcKUil MPAKTUKYM 10
teme "OnpeneneHue
UMITyJIbCa U DHEPTUn
PENATUBUCTCKUX YacTuIl (110




¢dororpadusM TpekoB
3apsHKCHHBIX YaCTHIL B
MarHuTHOM moJie)"

142

Pu3NYECKU NPAKTUKYM I10
teme "M3mepenue
nocrosiHHOM I lnanka Ha
OCHOBE MCCJIEIOBAHUS
dboTorddexra" wim
"HccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA YEPE3 CBETOUOT
OT HANPSIKEHUS "

143

Pu3NYeCcKUil NPAKTUKYM 110
teme "MccnegoBanue cnekTpa
Pa3peKEHHOTO ATOMAapHOTO
BOJIOPO/Ia U U3MEPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM I10
TeMe "UccnenoBanue
paaroakTUBHOTO (PoHA ¢
KCIO0JIb30BAHUEM JO3UMETpa"
nnu "M3yueHue nornonieHus
Oerta-gyacTul] aJIFOMUHUEM"

145

DuU3nYECKU IPAKTUKYM I10
Teme "HabnroaeHus 3863 0HOT0
Heba HeBOOPYKEHHBIM TJ1a30M
C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIIOKEHUI




JUTS OTIPEICIICHUS TIOJI0KESHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3usi CeBepHOTo
MOJTyIIapusi ¥ sIpKue 3BE3bI"
unu "HaGmronenus B Teneckor
JlyHBI, UIaHET, TYMaHHOCTEN
Y 3BE3/IHBIX CKOTUIEHUN"

146

O06o00mmenue u
cucTeMaru3anus 3HaHui. Poib
(U3HUKHN U aCTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLIMAJILHOM U dTUYECKOU
chepax nesTeIbHOCTH
JeJloBeKa

147

O06o01enue u
cucTreMaTu3anus 3HaHui. Poib
1 MeCTO (PM3HKHU U
ACTPOHOMHUHU B COBPEMEHHOM
HAay4YHOU KapTUHE MHpa

148

O0600611eHNE U
cucTeMarusanus 3Hauui. Posb
¢bu3nyeckoit Teopun B
(dbopMupoBaHUU
npeacTaBiIeHuit 0 Guzndeckoi
KapTHHE MHUpPA, MECTO




¢u3nvecKoil KapTUHBI MHUpPa B
00I1eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

149

O06o0611eHNE U
cUCTeEMAaTHU3aIus 3HAHWH 110
Tteme "Kunemaruka"

150

O06001IeHNEe U
cUCTeEMAaTHU3alus 3HaHUH 110
Teme "Kunemaruka"

151

O0600mIeHne 1
cUCTeEMAaTHU3alus 3HaHWUH 110
teme "/IlmHamuka"

152

O06o01menue u
cHCTeMaTH3amnys 3HaHu| 110
teme "Cratnka TBEpPAOTro
Tena"

153

O6o0mmenue u
cUCTeMaTH3alusl 3HAaHHUH 110
Teme "3aKOHbI COXpaHEHHUS B
MeXaHuke"

154

O06006111EHNE U
cucTeMaTH3alys 3HaHUH 1o
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O06006111EHNE U




cucTeMaTu3anus 3HaHuHU 110
teMe "TepmouHamMuKa.
TemmoBsie MammHbB"

156

O06o0061IeHNE U
cHCTeMaTH3amys 3HaHuH 110
Teme "ArperaTHble COCTOSHUS
BemecTBa. Pa3oBbie
nepexoipl"

157

O0600mIeHne 1
cucTeMaTu3anys 3HaHuHU 110
Teme "Dnekrpuueckoe mnoie"

158

O06o0mmenue u
cHCTeMaTH3amnys 3HaHu| 110
TeMe "IlocTosTHHBIN
AIEKTPUUYECKUN TOK"

159

O6061eHue u
cUCTeMaTH3alusl 3HAaHHUH 110
teme "TOKHM B pa3InyHbIX
cpenax"

160

O06001IeHuEe U
cucTeMaTu3alus 3HaHUH 110
TeMe "MarautHoe noJie"

161

PesepBHrlit ypok. O6001IeHE
M CUCTEMAaTH3allis 3HAHUH 110
TeMe "DIIeKTpOMarHuTHast
UHIyKOus"




162

PesepBHriit ypok. O600IICHNE
U CHCTEMAaTH3allMs 3HAHUM 110
TeMe "MexaHnyecKkue
KoJieOaHus"

163

Pesepubriit ypok. O600m1eHNE
Y CHCTEMaTH3alus 3HaHUH 10
TeMe "DIIeKTpOMarHuTHbIE
KojeOaHus"

164

Peseprubriit ypok. O6001IeHNE
Y CUCTEMAaTH3alMs 3HAHUU 110
Teme "MexaHudyeckue u
3JIEKTPOMArHUTHBIE BOJTHBI"

165

PesepBubIil ypok. O600meHne
U CUCTeMaTu3alusl 3HaHHUH 110
teme "OnTuka"

166

PesepBubIil ypok. O600meHne
YU CUCTEMATH3ALMs 3HAHUA 110
TeMe "OcuoBrl CTO"

167

PesepBHbIil ypok. O600meHne
U cUCTeMaTu3alusl 3HaHHU 110
teme "KopnyckymnsipHo-
BOJIHOBOH nyanu3m"

168

PesepBHrlit ypok. O6001IeHE
U CUCTeMaTH3alusl 3HaHHUH 110
Teme "®usnka atoma"

169

PesepBHriit ypok. O6001IeHHE




U CUCTEMAaTHU3alysl 3HaHUM 110
Teme "®u3nKa aTOMHOTO siApa
U DJIEMEHTapHbIX yacTull"

PesepBubliit ypok. O600mieHNE
U cucreMarmni3anus 3HAHWUH 110

170 " 1
TeMme "DIeMEHTHI
acTpo¢puzuxu”
OBIIEE KOJIMYECTBO YACOB
170 16

10 TTPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






