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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUW U TPeOOBAHMM K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pazoBareibHO mporpammsbl, npenacraBieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHoi paboueil mporpaMmbl BociuTanus U Konneniuu
npenojgaBanus  ydeOHoro mpeamera «®Dusuka» B 00pa30BaTENbHBIX
opraumszaiuax  Poccuiickonn ~— denepauuy, — peaM3YIOIIUX  OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNIbHOE MPEAMETHOE
coJiepKaHKe, YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3yUYEHUs
TEM U pa3esioB y4yeOHOro mpeamMera ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
ocobenHoctel oOyvatomuxcs. [Iporpamma no ¢usuke Aa€t nmpencraBieHuEe O
HEeNsIX, COAEp)KaHuM, OOIIel cTpaTeruu OOy4YeHUWs, BOCIUTAHUS U Pa3BUTHUSA
oOydaromuxcs cpelcTBaMu ydyeOHOro mpeamera «Duzuka» Ha yriyoJ€HHOM
YpOBHE.

N3yuyenue kypca Qusuku yriayOa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3aauu Mpo¢eCcCUOHAIBHON OpPUEHTAIlMU, HAMpaBIEHO Ha CO3JaHUE YCIOBUU
JUISL TIPOSIBJICHUSI CBOUX WHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN
KOKIbIM  OOyYaromuMcs, KOTOpble HEOOXOAMMBI ISl  MPOJOJIKEHUS
oOpa3oBaHUs B OpraHm3anusx MpoPeCCHOHAIIBHOIO O00pa30oBaHHUS IO
pa3sTUYHBIM (DPU3UKO-TEXHUUYECKUM M MHXKEHEPHBIM CIEIIUATBHOCTSM.

B mnporpamme mno ¢Qusuke omnpeaensoTcs IUTAHUPYEMbIE Ppe3ylIbTaThl
OCBOCHHS Kypca (U3MKM Ha YpOBHE CpeIHEro ooOimero oOpa30BaHUSA:
JUYHOCTHBIE, METalpelMETHbIE, NpeIMeTHble (Ha YIIyOJIEHHOM YpOBHE).
Hayuyno-meTomonmornueckoii  OoCHOBOM it pa3paboTku  TpeOOBaHHWM K
JMYHOCTHBIM, METANPeIMETHBIM U IpPEJIMETHBIM pe3yjbTaTaM O00ydJarouxcs,
OCBOHMBUIMX IpOrpamMmy Mo (pu3uKe Ha ypOBHE CpeHEro o0Iiero oOpa3zoBaHUs
Ha yriyOn€HHOM YPOBHE, SIBIISIETCSI CACTEMHO-AEATEIbHOCTHBIN MOIXOI.

[Iporpamma no usmke BKIIOYAECT:

IUTAHUPYEMbIE pe3yNbTaThl OCBOCHHS Kypca (PHU3UKHM Ha YriyOiaEHHOM
YPOBHE, B TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 '0JIaM 00yUYEeHHUS;

cojiepkaHue yueOHoro npeamera «Pu3nka mno rojam oO0ydeHusl.

[Iporpamma mo ¢u3uke MMeeT NPUMEPHBIA XapaKTep M MOXKET ObITh
MCIOJIb30BaHa YUUTENAMU (PU3HUKH JIJIsI COCTABJICHUSI CBOMX PabOUUX MPOrpaMM.

IIporpamma 1o ¢u3HKe HEe CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTENIECH
U TOPEIOCTaBISIET BO3MOXKHOCTU JUIS pealu3aluy PAa3IMYHbIX METOJINYECKUX



MOJXO0JI0OB K MpEenojaBaHu0 (U3MKHU Ha YIrIyOJEHHOM YPOBHE IpPH YCIOBHHU
COXpaHEHUs 00A3aTENbHON YaCTH COAEPKAHUS Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYMas B
KauecTBe Yy4yeOHOro IMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUU 00 okpyxkatomeM wupe. IlkonbHbIH Kypc (usuku —
CUCTEMOOOPA3YIOMIMI ISl  €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHMI,
U3y4aeMbIX XUMHUEH, Ouonorueit, usznueckoil reorpadueil U acTpOHOMUEH.
Hcnonb3oBaHue M akTUBHOE NpPUMEHEHUE (PU3MYECKUX 3HAHUU OIpeaesnsio
xapaktep M OypHOE pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJIy4EHHUSI HOBBIX MaTEPHUAJIOB C
3aIaHHBIMU CBOMCTBaMH. M3ydeHue ¢(uU3UKM BHOCHUT OCHOBHOM BKJIaJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa o0O0yd4arouierocs, B
dbopMupoBaHue yYMEHUN NPUMEHSATH HAy4YHBIM METOJ| TO3HAHUA TIPU
BBITIOJIHCHUU UMH YYEOHBIX UCCIICIOBAHHI.

B ocHOBY kypca ¢u3nku Ha YpOBHE CpeaHero oOImiero oOpa3oBaHUS
MOJIOKEH PAJl HJACH, KOTOpbhle MOXHO pacCMaTpuBaTh KaK MPHUHIUIIBI €T0
OCTPOEHHUSI.

Hoea uenocmnocmu. B cOOTBETCTBUU C HEU KypC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBEeTCTBUU ¢ HeW Marepuan Kypca (QU3MKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peann3anys NpeanoiaracT UCnoib30BaHUE
T'YMaHUTApHOTO MOTEHIIHaNa PU3NIECKON HAYKU, OCMBICTICHUE CBSI3M Pa3BUTHS
¢u3uku Cc pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PECHUCCKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MPOOIeMaMH.

Hoea npuknaonon wnanpasnennocmu. Kypc o(usuku yrioyOoa€HHOTO
YPOBHSI TpPEANoJiaraeT 3HAKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKUX H
TEXHOJOTUYECKUX NPUIOKEHUN H3YYCHHBIX TeOpul W 3akOHOB. [Ipm 3tOM
paccMaTpWBAIOTCS HA YPOBHE OOIMMX TIPEICTABICHUH ¥ COBPEMEHHBIC
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHUHU.

Hoea 3konozuzayuu peanmn3yeTcs MOCPEACTBOM BBEJICHUSA 3JIEMEHTOB
COJIEpKaHMsI, TMOCBSIIEHHBIX JKOJOTHUYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBA3AHbI C PA3BUTUEM TEXHHKU M TEXHOJOTHH, a TakKe 00CYKIEHUS



npo0ieM  pauUMOHATIBHOIO  MPUPOJAONOJIB30BAHUS M HKOJIOTHYECKOM
0€30MacHOCTH.

OcBoeHue coJiepaHus NPOrpaMMBbl O PU3HKE JOJDKHO OBITh MOCTPOEHO
Ha MPUHIMIIAX CUCTEMHO-JEATEeIbHOCTHOrO noaxoaa. s ¢puszuku peanuzamus
OTUX TMPUHIMIOB 0Oa3upyeTcs Ha  HUCHOJb30BAaHUU  CaMOCTOSITEIBLHOTO
AKCIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMIET0 (akropa y4eOHOro mpolecca.
Jlist yrityOGJI€HHOTO YpOBHSI — 3TO CHUCTEMA CaMOCTOATEIBHOTO YYEHHYECKOIO
AKCIEPUMEHTA, BKIIOYAIOMIETO (POHTANIBHBIE YYECHHUYECKHE OIBITHI MPH
U3Y4YEHUH HOBOI'O Marepuasa, jJabopaTopHbie padoThl U pabOThl MPAKTHUKyMA.
[Ipu 5TOM BO3MOXHBI JBa crioco0a peanu3anuu (HU3NYECKOro npaktukyma. B
NEPBOM cllyyae MpakTUKyM npoBoautcs nubo B koHie 10 u 11 knaccos, nubo
nocjie TIepBOro W BTOPOTO MOJYTOJWA B KaXXIOM M3 3THUX KiaccoB. Bropoii
Croco0 — 3TO MHTETpalus paboT MPAKTUKYMa B CUCTEMY JabOpaTOpHBIX padoT,
KOTOpBIE MPOBOJATCS B MpoIlecce M3ydeHus paszzaena (temsl). [lpu stom mon
paboTaMu MpakTUKyMa IMOHUMAETCSl CAMOCTOATENIbHOE HCCIIEIOBAaHUE, KOTOPOE
IPOBOAMUTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BHU1a O€3 MOIIAroBOn
WHCTPYKIIHH.

B nporpaMmme mno ¢usnke cucreMa YYEHHYECKOTO JKCIEPUMEHTA,
71a00paTOPHBIX pabOT M MPaKTUKyMa MpeACTaBiIeHa eAMHBIM IepeuHeM. Brioop
TEMATUKU JJIS1 3TUX BUJIOB YUCHUUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISAECTCS
y4aCTHUKaMu  00pa3oBaTENILHOrO IpoIlecca MCXOAs M3  0COOEHHOCTEU
NOYPOYHOTO IIJIAHUPOBAaHMS W OCHalleHus kabunera ¢usuku. [Ipu 3TOM
oOecreuynBaeTcsi OBIaJeHUE OOYYAOIIMMUICS YMEHUSIMU MIPOBOJIUTH MPSAMbBIE U
KOCBEHHBIE U3MEpPEHHUs], UCCICIOBAHUS 3aBUCUMOCTEN (PU3NUYECKUX BEIUYUH U
MIOCTaHOBKY OMBITOB IO MPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

bonpioe BHUMaHHE yAeNseTcsl PEUICHUI0 PACUETHBIX M KAa4eCTBEHHBIX
3anau. [Ipu aTOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3aJ]a4H C SIBHO
3QIaHHOM W HESABHO 3aJaHHOM (PU3HYECKOH MOJENbIO, T03BOJISIOIINEC
MPUMEHSTh W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJIHOrO pasziena
Kypca, TaK M WHTErpUpys NPUMEHEHWE 3HAHWW W3 pa3HbIX paszaenoB. Jlms
KaueCTBEHHBIX 3aa4y MPHOPUTETOM SIBJISTFOTCSI 3a/IaHus Ha
o0BsICHeHHE/TIPEICKa3aHNe TPOTEKAHUS (PU3MUECKHUX SBICHUNA W TPOIIECCOB B
OKpYXaloIe Xu3HM, TpeOyromue BeIOopa (pr3ndecKkoil Moaenu AJisi CUTyaluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuanbHO-
TEXHHYECKOMY 00ecreueHnto y4eOHoro mporecca Kype GU3NKU YrITyOJIEHHOTO
YpPOBHSI Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUs JOJKEH H3y4yaTbCsl B
YCIOBUSIX TMpeaMeTHoro kabuwHera. B kaOuHere GU3MKKM JOHKHO OBITH



HeoOXoauMoe J1labopaTopHOe O0OpYAOBaHUE JJISl BBIMOJHEHHS YKa3aHHBIX B
nporpaMme no (pU3MKEe YYEHHMYECKHX ONBITOB, JaO0OpaTOpPHBIX paboOT U padoT
MPaKTUKyMa, a TaKKe JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHcTpanmoHHOe 000py/oBaHHe (POPMHUPYETCS B COOTBETCTBUHU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M 00ECIEeYMBAaEeT IOCTAHOBKY
MEPEUYNCIICHHBIX B TIporpaMMe IO (HU3UKE KITIOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHMUS HW3YYaeMbIX SIBICHHA W  MPOIECCOB, OMIUPUYCCKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe oOOpyIOBaHHME ISl YUYEHUUECKUX TMPAKTUYECKUX PpaldoT
dbopMHpyETCs B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeUnBaeTCs B pacuére
OJIHOTO KOMIUIGKTa Ha JABYX OOYYarOIMXCSA. TeMaTHYeCKHE KOMILICKTHI
71a00paTOpHOTO O00OPYAOBAHUS JOJDKHBI OBITh MOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U ITU(POBBIX TPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a00OPATOPHIA.

OCHOBHBIMH IIEJIIMH H3y4CeHUS (PU3MKH B 00IIIeM 00pa30BaHUH SIBIISTFOTCS:

dbopMHupOBaHUE WHTEpeca W CTPEMJICHUS OOYYarOIIMXCS K HayYHOMY
U3YYCHHWIO TPUPOJIbI, PpPAa3BUTUE WX HWHTC/UICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe O3HaHUs U (OPMHUPOBaHUE
UCCJIEI0BATEIBCKOTO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHME HAyYHOTO MHUPOBO33PEHUSI Kak pe3yjbTaTa HU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BAaHUEM
(bu3MUeCcKNX 3HAHUIM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMuUpoBaHUE TPEICTABICHUNA O PONM (UIUKU IS PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
nmpoecCHOHaNbHON ESITETbHOCTH, CBSI3aHHBIX C (DU3UKOM, IMOATOTOBKA K
JanbHEWIIeMy OOYYeHHIO B ’TOM HAMPaBICHUU.

JlocTkeHune 3TUX 1enel 00ecreunBaeTCsl PEIICHUEM CIICTYIONUX 3a7a4 B
mpoliecce u3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIeTro 00pa3oBaHus:

MPUOOpETCHHE CUCTEMBl  3HAHHU 00 o0mmx br3uIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIOYAs MEXaHUKY, MOJCKYISPHYIO
bU3HKY, SIEKTPOINHAMUKY, KBAHTOBYIO (DM3HUKY H DJIEMEHTHI aCTPO HU3HUKY;

dbopMupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsicHeHHs (U3UUECKHUX SIBJICHUA B MPUPOJE U JJISl MIPUHSATHUS MPAKTUUECKUX
pEIICHUN B MOBCETHEBHOW KU3HU,



OCBOCHHUE CIIOCOOOB PEIICHUS pa3IMYHbIX 3a7ad C SBHO 3aJaHHOMN
bu3ndecKkor Mojenbio, 3a7ad, MOJPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/[aHue
dbu3ndyeckod Mojenu, aJAeKBaTHOW YCJIOBUSIM 3ajlaud, B TOM YHCIE 3a/ad
WHXXEHEPHOT'0 XapakTepa,

NOHUMaHUE (PU3UYECKUX OCHOB U MPHUHIMIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOUCTB M TEXHOJOTHUYECKUX TPOILIECCOB, MX BIUSHUS Ha OKPY>KAIOUIYIO
cpeay,

OBJIQJICHUE METOJaMHU CaMOCTOSITEILHOTO TIJIAHUPOBAHUSI U TPOBEICHUS
bU3MYECKUX DKCIEPUMEHTOB, aHajdu3a | HHTEeprnperanuu uHGOPMAIUH,
OTpeieNIeHHs] TOCTOBEPHOCTH MOJTYyUYEHHOT'O Pe3yJIbTaTa;

CO3/IJaHHUE YCIIOBUN NJIsI pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOMN JEATEIbHOCTH;

pa3BuTHe WUHTEpeca K cdepam npodecCHOHAIBHOM JeATEeIbHOCTH,
CBSI3aHHOM C (PU3UKOA.

B cootBerctBun ¢ TtpedoBanusiMu GI'OC COO yrayO6nEéHHBIA ypOBEHb
u3ydeHus yuyeOHoro mnpeaMera «@Dusznka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOHMpaETCs OOYYAOUTUMHUCS, TUTAHUPYIOIIUMHU TPOJOJKCHHE
0o0pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MTPOPHIIA.

Ha wusyuenue ¢usuku (yrinyOn€HHBIH YpOBEHb) Ha YpPOBHE CPEIHErO
obmero oopazoBanus otBoautcs 340 vacos: B 10 kimacce — 170 yacoB (5 vacos
B Henento), B 11 kmacce — 170 yacoB (5 yacoB B HEZCIIO).

[Ipennaraemspiii B mporpamMmme 1o (u3MKe MepevyeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX PaOOT SBISETCS PEKOMEHJIOBAaHHBIM, YUWUTENh JIETAET BBHIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBHUAYATBHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHnblit MeTOX MO3HAHMS MPHUPO/BI.

®uzuka — ¢QyHAaMEHTalIbHAas Hayka o mnpupone. Hayunwlii wmerton
MMO3HAHUS U METOIbI UCCIIEIOBAHUS (DU3NUECKUX SIBJICHUU.

DKCIEpUMEHT M Teopusl B Mpolecce mo3Hanus npupoasl. Habmronenue u
AKCTIIEPUMEHT B (PU3UKe.

Cnoco0bl u3MepeHus: (PU3MUYECKUX BEIUYUH (AHAJIOTOBBICE U IUGPOBHIE
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[Torpemnoct  w3MepeHuit (u3Myeckux BenW4YuH (aOCoNIOTHAsT U
OTHOCHUTEIIbHA ).

MopaenupoBanue (GU3HMYECKUX SBICHUM W TPOIIECCOB (MaTtepuabHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, WjaealbHas >XWUIKOCTh, WJICAIbHBIA Tra3,
To4euHbIN 3apsin). ['unoreza. duznueckuii 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
dusznueckas TEOpUs.

Ponb u mecto ¢usnku B GopMUpPOBAHMN COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKAa U HANpSHKEHUS B LEMNU IMOCTOSTHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1 poBoi TabopaTopueit o ¢pusuke. [Ipumepsr namepenus
(bu3MUecKrX BETUYNH MPU MTOMOIIN KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHue. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKECHHUS.
Cucrema oTcuéra.

IIpsimast m oOpaTHast 3a1ayl MEXaHUKH.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IMPOEKIUU HAa OCH CUCTEMBI
KoopauHat. TpaexkTopus.

ITepemerienre, CKOPOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHAass CKOPOCTh) U
YCKOPEHUE MATEPUAJIbHOW TOYKHM, UX MPOEKIIMU HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  NPSMOJUHEHMHOE  JIBUYKCHHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTU, YCKOPEHUSI U MyTH MaTepHAIbHOW TOUKHU
OT BPEMEHU U UX TpaPUKH.



CBoOoaHoe majeHue. YCckopeHue cBoOOHOTO majaeHus. J[Bukenue Tena,
OpOIIEHHOTO MOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuBonuneitnoe paBuxkeHne. [IBH)KEHHME MaTepUabHOM TOYKH 10
OKPY>KHOCTH. YTJIOBasi U JIMHEWHasi ckopocTh. [lepuoa u yactora oOpaleHus.
[entpocTpemutenbHoe (HOpPMalIbHOE), KacaTeldbHOE (TaHTEHIMAIbHOE) U
MOJIHOE YCKOPEHUE MATEPUATBbHOU TOUKHU.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKUE TMPOLECCHI: CIHUIOMETD,
JIBW)KEHUE CHApSJOB, IIEMHBIE, MIECTEpEHYAThIE W PEMEHHBIE MEepelayH,
CKOPOCTHBIE JTU(DTHI.

JHemoncmpayuu.

Mopens CUCTEMBI OTCYETA, WJUTIOCTpaIUs KHHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKCHUS.

Cnioco0sbI ucce0BaHuUs IBHKCHUH.

NnarocTpauusi MOpeaenbHOrO MepexojJa W U3MEPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenne aBuxeHus Tena, OpPOLIEHHOTO TOJl YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpagiienre ckopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOW CKOPOCTH B PEIYKTOpE.

CpaBHeHME MMyTEH, TPACKTOPUM, CKOPOCTEH JIBHXKEHHUSI OJHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3ydeHne HEpaBHOMEPHOTO JBWXKEHUS C  LEIbIO  ONpEeAeieHUs
MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU  NOPSIMOJIMHEMHOM  PAaBHOYCKOPEHHOM
IBIKEHUH 110 HAKJIIOHHOW IUIOCKOCTH.

HccrnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH NIPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne  yckopeHus  CBOOOAHOTO  TajeHUs  (PEKOMEHIOBAHO
UCIIOIb30BaHue HU(ppoBO 1abopaTopun).

N3yuenne paBWKEHUsI Tena, OPOILIEHHOrO TOpu3OHTaNbHO. IIpoBepka
TUIOTE3bl O MNPSIMOM MPONOPLUHMOHATBHON 3aBUCHUMOCTH MEXK]Y JaJbHOCTBIO
osi€Ta U HAa4aJIbHOM CKOPOCTHIO TeJa.

N3yuyeHne nBMXKEHHS Tena MO OKPYXKHOCTH C MOCTOSSHHOW MO MOMYJIO
CKOPOCTBIO.



UccnenoBanre  3aBUCMMOCTM  Mepuoja  OOpalieHuss KOHHYECKOTO
MAasiITHUKA OT €ro NapaMeTpoOB.

Tema 2. /lunamuka.

ITepBeiit 3akoH Hprotona. MHepuuanbHble cucteMsl orcuéra. IIpuHimn
OTHOCHUTEJIIbHOCTH anunes. Heunepuuansubie CUCTEMBI OTCYETA
(ompenenenue, NpuMepHI).

Macca rena. Cuna. [lpuHumn cynepno3uuuy CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HeroTOHA 1151 MaTEpUATBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIECHTHOCTh TPABUTAIMOHHOW H
UHEPTHOU MacCCBI.

Cuina TsiKxecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOHOTO MaJICHUS] OT BHICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Teorpaduueckol MmMpoThl. JIBUXKEHUE
HeOeCHBIX Tel W WX crnyTHUKOB. 3akoHbl Kermepa. IlepBas kocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBwkyuierocs ¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHHUS CKOJILKEHHUS M CHJIa TPEHUS
nokosi. Koaddurment tpenus. Cuna CONPOTUBICHUS TPU JBIXKCHUU Tella B
KUJIKOCTH WJIK ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEJILHOTO JIBUKECHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumesna.

TexHU4YeCcKrne yCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmonenne naBvKeHHWsT Tel B HMHEPIHHUATBHBIX M HEHWHEPIHAIBHBIX
CHUCTEMAX OTCUETA.

[IpyHUMIT OTHOCUTEILHOCTH.

Kauenue naByX HWIMHAPOB WM IIAPOB Pa3HOM MacCChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHUE paBHOACUCTBYIOLIEH MPWIOKEHHBIX K Tely CHIl C
MPOU3BEJCHUEM MAaCChl TE€Ja Ha €ro yCKOPEHHE B HWHEPIHUAIBHOW CHUCTEME
OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIKNX B PE3YJIBTATE B3aUMOICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecoMocTs.

Bec tena npu yCKOpEeHHOM NOABEME U NAJICHUU.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAU€HUS U CKOJIbKCHHS.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepenrne paBHOJAEHCTBYIOUIEH CHJI MpU JABMKEHUM Opycka IO
HAaKJIOHHOU IUIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM [IBHXKEHUA Opycka Io
HAKJIOHHOM ITOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

N3yuyeHne ABUKEHUS CHUCTEMBI Te€J, CBA3AHHBIX HUTHIO, MEPEKUHYTOM
yepes JIETKUid OJ10K.

N3mepenne  ko3pduumeHta  TpeHUS MO  BEJIWYUMHE  YIJIIOBOIO
ko3¢ dunmenta 3aBUCUMOcT Frp(N).

UccnenoBanne aBuxkeHUss Opycka 1O HAKJIOHHOM TUIOCKOCTH €
NepEMEHHBIM KO3 (HUITMEHTOM TPEHUS.

N3yueHne nBUKEHUS Ipy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHOoE Teno. [locTynarensHoe U BpamiaTesibHOE JBUXKEHUE
TBEPAOTO Tena. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpamleHus. Ilnedo cumsl.
CrnoxeHue cujl, IPpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECHUS TBEPIOIO TEJA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHILITEH,
CTPOUTEIbHBIN KpaH, pelIETYaThIe KOHCTPYKIIMH.

Jemoncmpauuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKmMuUKym.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOrO TeJa, HMMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U paCUET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIETO ILIOMIAAb OIOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanuke.

NmMmnynsc mMaTepuanbHOM TOYKH, CUCTEMbI MAaT€pPHAlIbHBIX TOYEK. LleHTp
MAacC CHCTEMBI MAaTEpPHUAIBHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHITBI 1 UN3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktnBHOE 1BHXKEHMUE.

MoMeHT nMmnyiibca MaTepuaabHO TOUku. [IpencraBneHue o CoOXpaHEeHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.



PabGora cunpl Ha MajaoM M Ha KOHEUHOM MepemenieHuu. ['paduueckoe
MpecTaBlIeHuEe PabOThl CUJIIBI.

MOIIHOCTH CUJIBI.

Kunernueckast sHeprusi matepuaibHOM TOuku. Teopema 00 M3MEHEHUU
KUHETUYECKOW YHEPTUHU MATEPUAIIBHOU TOUYKH.

[ToreHnmanbHble W HEMOTCHUUAIbHBIE CHIbL. llOTEHIIManbHAsT SHEPTrHUs.
[TorennumanbHas SHEprus yIOpyro nedopMUpoBaHHON MPY>KUHBI.
[TorenmanbHasi BHEprus Telda B OJHOPOJAHOM TPaBUTAIMOHHOM TOJIE.
[ToreHmanbHasi SHEpPrusa Tejla B IPABUTALMOHHOM TOJIE OJIHOPOJHOIO Iapa
(BHyTpHM M BHE Mmiapa). Bropas xocMuueckass CKOpOCTb. TpeThbs KOCMUYECKas
CKOPOCTb.

CBsi3b pa0bOThl HEMOTEHIMAIBHBIX CHJ C U3MEHEHHEM MEXaHHYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyun 1y WACATbHOM XKUJAKOCTH KaK CJEICTBHE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YPHEPTUH.

TexHuueckue yCTPONCTBA M TEXHOJOTMYECKUE TPOIECCHl: JBHKECHUE
paket, BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHHE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE BMXKEHUE.

HN3mepenne MOITHOCTH CHJIBL.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3auMHbIe mpeBpanieHuss KHHETUYECKOW U MMOTEHIHATBHON SHEPIUU IIPH
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue cumibl TITH, CKOPOCTU MOJEIU JIEKTPOMOOUIISE U MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA Tela C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IPU YIPYTOM B3aUMOICHCTBUU.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE HM3MEHEHUS! MOTEHIMAIbHON SHEPruu MPYKUHBI C pabOTOil
CHUJIbI TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MPU JABUKEHUU TeJa MO0 HAKIOHHOM
IJTIOCKOCTH.



Paszpnen 3. MouiekyasipHasi pUM3MKa M TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE TMOJOXKEHUA MOJEKYISIpHO-KHMHEeTHYecko Teopun (MKT), ux
onbiTHOEe oOocHOBaHue. Jluddys3us. BbpoyHoBckoe ABUWKEHHE. XapaKTep
JIBUKCHUS WU B3aUMOJICMCTBHS YACTHUI[ BelIECTBA. MOIENIU CTPOEHHUS TIa30B,
KUJKOCTEH M TBEPIBIX TelT U OOBSICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozeneii. Macca u pasmepsl MoJiekynl (atomoB). KommuecTBo BelecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. Illkana
temnepatryp Llenbcus.

Mojenp wuAeanbHOrO Ta3a B  MOJICKYJSIPHO-KMHETUUYECKONW TEOpHUH:
YaCTHUIIbI ra3a JBUKYTCS Xa0TUYECKU U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kimaneitpona. AGcomtoTHas
Temreparypa (mkaia temmnepatyp Kenbuna). 3akon JlamsTona. M3onporeccol
B HJCAIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
npe/ICTaBlIEeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBa3p MEXAy JaBJICHUEM W CpeAHEH KUHETHYECKOW dHeprueu
NOCTYIMATENBHOTO TEIUIOBOIO ABUKEHHSI MOJEKYJ HMIEabHOIO Ira3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU UIEATIBHOIO rasa).

Cs3p aOCONIOTHOM TeMmepaTrypbl TEPMOIMHAMUYECKON CHUCTEMBI CO
CpElIHEM KWHETUYECKOM DHEPrueld MOCTYIMATEIbHOTO TEIUIOBOTO JBHUXKEHHS €€
YacTUll.

TexHuueckne yCTPONCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4eHrue HaHOMaTEPUATIOB.

Jemoncmpauuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO JIBUKECHMUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTe.

Mogens onsita IITepHa.

[IputsxeHne MONEKyJI.

Mojenu KpuCcTalNInueCKUX PEIETOK.

HaGmronenne u nccneqoBanme N30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKkmuKym.

HccnenoBanne mnporecca yCTaHOBJIEHHS TEIJIOBOIO PAaBHOBECUS IMPH
TEMI000MEHE MEXIY ropsiueil U XOJI0IHOW BOJIOM.

N3ydenne mzorepMuueckoro mpoiuecca (pEeKOMEHJAOBAHO HMCIOJIb30BaHUE
uudpoBoi 1abopatopun).



N3yuyenune n30XopHOro rmpouecca.

N3yuenne nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckas (TJ) cuctema. 3ajgaHue BHEIIHUX YCIOBUM Jis
TEPMOJIUHAMUYECKOM CHUCTEMbl. BHEIIHME W BHYTPEHHUE MapamMeTphl.
[TapameTpbl TEPMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHUE 3HAUYCHUS! BEJIUYUH,
OMUCHIBAIONINX €€ COCTOSTHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe nHawano TtepmoauHamuku. (CaMOINpOU3BOJIbHAS —pelakcanus
TEPMOJIUHAMUYECKOW CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mojenbs uaealbHOTO Ta3a B TEPMOJMHAMHKE — CUCTEMa YpPaBHEHUIA:
ypaBHeHue MenneneeBa—Knaneiipona v BeIpak€HUE 11 BHYTPEHHEH SHEPTUM.
VYcinoBusi TPUMEHMMOCTH JSTOM MOJIENIM: HU3Kas KOHIIEHTpALUsl 4YacCTHIl,
BBICOKHME TeMIlepaTyphl. BeipaxkeHue AJisi BHYTPEHHEW YHEPrUy OJTHOATOMHOTO
UJICAJIbHOTO Ta3a.

KBazucraruueckue U HECTATUUECKUE TTPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIWHAMUKE. BeruncieHne pabOThI 10
rpaduky npoiecca Ha pV-auarpaMmme.

Temonepenaya kak crnoco0 U3MEHEHUS BHYTPEHHEW  DHEPruu
TEPMOJMHAMUYECKOH cHUCTeMBbl 0e3 coBepiieHuss paboTel. KonBekuus,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KommuectBo Temnorsl. TemnoéMkocTe Tena. YaenbHas W MOJISIpHas
TEINIOEMKOCTH BeELIECTBAa. YpaBHEeHUE Maiiepa. YaenbHas TEIUIOTa CropaHus
ToruinBa. Pacu€r konmuyecTBa TEIUIOTHI mpu Teruionepenaye. [lonarue 006
aauabaTHOM IIpoliecce.

[lepBblii 3aKkOH TepMOAUHAMUKU. BHyTpeHHsisi sHeprusa. KomandecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHHUSI BHYTPEHHEH HSHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHMKM ISl PABHOBECHBIX IIPOLIECCOB: 4YEPE3
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMHYECKOW CUCTEMBI IPOXOIUT
eAMHCTBeHHAs aanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOAMHAMHUKM JUI1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXHO TEepeaTh TEIIOTY OT 00Jee XOJIOAHOTO Tella K 0ojiee HarpeToMy
6e3 kommnencanuu (Knaysuyc). HeobpatuMocTs TpupOoaHBIX TPOIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHE  ACMEKThl  HMCHOJIB30BAHUS  TEIUIOBBIX  JIBUTATEIICH.
TernnoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.



TexHnyeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOILECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOUHA,
MOJYYEHUE CBEPXHUBKHX TEMIEpaATyp, YTHIM3ALUS «TEIUIOBBIX» OTXOJIOB C
WCIIOJIb30BaHUEM TEIUIOBOTO HAacoca, YTHIM3alUs OMOOPTraHUYeCKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOMY U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue TemMmnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

BosnymiHoe orauso.

CpaBHeHME yACTBHBIX TEINIOEMKOCTEN BEILIECTB.

Cnoco0bl U3MEHEHUSI BHYTPEHHEHW YHEPTUU.

UccnenoBanue agunadbaTHOro mpolecca.

KomnbroTepHble MOIEIH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenune yaeapHONU TEMI0EMKOCTH.

HccnenoBanue mpoiiecca OCTbIBaHUS BELIESCTBA.

Uccnenoranue anrabaTHOro mpolecca.

N3ydeHne B3aUMOCBS3M SHEPTUM MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATyPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[TapoobOpazoBanne u kouaeHcanus. Mcmapenwe u kureHue. Y aenbHas
TEIUIOTa MapooOpa3oBaHUs.

HachiieHHble W HEHAchIllEHHbIE Mapbl. KadecTBeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBICHUS HACBIIIEHHOIO Iapa OT TEeMIeparypbl, HX
HE3aBHCHUMOCTh OT 00BEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTh TEeMIIEpPaTyphl
KUIEHUS OT IaBJIEHUS B )KUJIKOCTH.

BrnaxHocTs Bo3ayxa. AOCONIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépmoe teno. Kpucrammuyeckue u amopdHbie Tena. AHHM30TPOMHS
CBOWMCTB KpuUCTaLUIOB. llmaBneHwe u Kpucramnusauus. YJIelbHas TEILIOTa
maBnenus. Cyonumanusi.

Hedbopmanmu TBEpHOTrO Tenma. Pactskenme m cxkarme. Caur. Momyib
HOnra. [Ipenen ynpyrux negopmanui.

TennoBoe pacuiMpeHne KUIKOCTeN U TBEPBIX Te, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TETUIOBBIX KOJIEOAHWW YacTHI] BEIIECTBA Kak
MpUYMHA TEMJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHN B (PA30BBIX MEpEXoaax.

YpaBHeHHE TEMJIOBOrO OanaHca.



[ToBepxHocTHOE HaTskeHUE. KOa(phULIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanmunnsapusle sBneHus. JlaBieHUE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xuakoctu. Popmyiia Jlanmnaca.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKUE TMPOLECCHI: KUIKUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUSI.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

KanunnspHslie siBIeHuUs.

Mojieni HEHBIOTOHOBCKOM KUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN HCTIapEHUs AKUJIKOCTEM.

N3mepenue yaenbHOM TeIIOThI I1aBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre aOCOMOTHON BIAXXHOCTH BO3JlyXa M OIIEHKAa MacChl MapoB B
OMEUIEHUHU.

N3mepenue kordunirmeHTa TOBEPXHOCTHOTO HATSIKESHHUS.

N3mepenue moayns FOHra.

UccnenoBanne 3aBucuMoctd jAedopMamnuivi PEe3MHOBOTO o00pas3ma ot
MIPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. DinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DnekTpu3auus Tea U e€ MpOosiBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsifoB. [IpOBOAHWKHN, IUANEKTPUKH W MOJYNPOBOJIHUKH.
DNEeMEHTApHBIA SIEKTPUUECKUN 3aps]. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsaa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsanl. 3akoH KynoHa.

Dnektpuueckoe nosie. Ero neiicTBue Ha 37€KTpUUECKUE 3apsiibl.

Hanpsbxéunocts  anektpudeckoro moist. [IpoOuwiit  3apsan.  Jlunuum
HaNpsHKEHHOCTH JIEKTPUUECKOTro NoJisi. OTHOPOAHOE 3IEKTPUUECKOE MOJIE.



[loTeHIMaNBHOCTH JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANOB U
HanpsbkeHue. [loTeHnnanbHas »HEpPrus 3apsia B AJIEKTPOCTATHYECKOM IIOJIE.
[loreHnman smekTpocTaTMdeckoro noiyid. CBsA3b HANPSOHKEHHOCTHM MOIA U
PA3HOCTH MOTEHLHUATIOB JJISL 3JIEKTPOCTATHYECKOTO MO (KaK OJJHOPOIHOTO, TaK
Y HEOJTHOPOIHOTO).

[IpyHIMN CyNepO3ULUHA dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMEepHO 3apsibkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEéMy miapa. [losie paBHOMEpPHO 3apsKEHHOM
OecKOHe4YHOM TUIOCKOCTU. KapTuHbl JUHUN HAOpsLDKEHHOCTH JITHX TMOJIEH U
AKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I0OJIE. Y CIOBUE PABHOBECHS 3apsII0B.

JIMDNEKTpUKM B DJIEKTPOCTAaTUYECKOM  moiie.  [[udnexkrtpuueckas
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop.  DNEeKTpOEMKOCTh  KOHAEHCATOpAa.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.

[TapannenbHoe  coenuHeHue  KoHAeHcatopoB.  [locnepoBaTenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBI B OJHOPOJHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE IMPOLIECCHI: JIEKTPOCKOIL,
ANEKTPOMETP, IJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE OJIIEKTPONpPHOOpPOB,
KOHJIeHCAaTOPhI, reHeparop Ban ne ['paada.

Jemoncmpauuu.

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE€ IBYX 3aPSIKEHHBIX IJIACTHH.

Mogaensb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOAHUKH B JIIEKTPUYECKOM IIOJIE.

DnexTpocTaTuyecKasl 3aluTa.

YCTpoHCTBO M JEUCTBUE KOHAECHCATOpPA IIOCTOSHHOM M MEPEMEHHOU
€MKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCaTopa OT IUIOIIAIN
IJTACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKOW MPOHUIIAEMOCTH.

OHeprust 3JeKTPUYECKOT0 NO0JI 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsiika U pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

OueHka cui B3aMMOJICVCTBUS 3apSKEHHBIX TEIL.



HaGmronenne mnpeBpalieHuss 3HEPrUM 3apsHKEHHOTO  KOHJIEHcaTopa B
SHEPTUIO U3JIYYEHUS CBETOAMOAA.

N3yuenune nporekanus TOka B LEMH, COAEPKAIIEH KOHAECHCATOP.

Pacnpenenenune pa3HOCTHU MOTEHIINAJIOB (HampspHKEHUST ) npu
MOCJIETIOBATENILHOM CO€IMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcioBusi  CylIECTBOBaHUS ~ IMOCTOSSHHOTO — 3JIEKTPUYECKOrO  TOKAa.
Ncrounuku Toka. Hanpsixkenne U u 3/1C &.

3akon OMma [ yyacTKa LenH.

DIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD COTPOTHUBJICHUS
OJIHOPOJIHOTO TPOBOJAHUKA OT €ro JJIMHBI U TUIOIIAJAN MONEPEYHOTO CEUYEHHS.
VY 1enpHOE COMPOTUBICHUE BEIIECTBA.

[TocnenoBaTenbHOE, napajiesbHOE, CMEIIIaHHOE COEIMHEHUE
NpOBOAHUKOB. Pacy€T pa3BeTBIEHHBIX »JJeKTpuueckux 1enei. I[IpaBuia
Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoynsa—Jlenna.

MOUIIHOCTh 3JEKTPUUYECKOTO TOKa. TerioBas MOIIHOCTb, BbLAEIsIEMas Ha
pe3ucTope.

OJIC u BHyTpeHHEE COMNpPOTUBICHHE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOW (3aMKHYTOM) DJIEKTPUYECKOM Iernmr. MOIITHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B e NOCTOSSHHOTO TOKA.

TexHuueckne yCTpOICTBA U TEXHOJOTMYECKHE MPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYUETUUK DIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHUJIBI TOKA OT HAMNPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKaJINBaHUS U CBETOANO/A.

3aBUCUMOCTb CONPOTUBIICHUS NUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUEHUs U MaTepuaa.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT CONPOTUBICHUS TIPHU
MOCTOSIHHOM HaIpPsIKEHHH.

[Ipsamoe wu3mepenue IJC. KopoTkoe 3aMbIKaHME TajlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHEIr0 COMPOTUBRIICHHUS.

Cnoco0bl coenHEHUsI UCTOYHUKOB Toka, DJ]C OaTapeil.



UccnenoBanne pa3HOCTH MNOTEHUHAIOB MEXKAY IOJIOCAMUA HCTOYHHKA
TOKa OT CUJIbI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

HccnenoBanne CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTURIICHUS MPOBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HANPSDKEHUS 711 JIAMIIBI
HaKaJUBaHUSI.

VYBenuueHue npenesia uMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd OJIC ranbBaHMYECKOrO DJIEMEHTa OT
BPEMEHHU MPU KOPOTKOM 3aMbIKaHUHU.

UccnenoBanne pa3HOCTH MNOTEHUHAIOB MEXKAY IMOJIOCAMU HCTOYHHKA
TOKa OT CHJIbI TOKA B IIETIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH HCTOYHHMKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKkTpuyecKas TMPOBOJUMOCTh PA3UYHBIX BEIIECTB. JEKTPOHHAS
IPOBOJIUMOCTb TBEPIBIX METAJJIOB. 3aBUCUMOCTb COIIPOTUBJIEHUSI METAJIIIOB OT
TeMIiepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBOAHUKOB. CBoiicTBa p—n-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B JJIEKTPOJIUTAX. DIECKTPOJIUTAYUECKAS TUCCOLUALIMS.
Onektponus. 3akoHbl Papajes s AIEKTPOIIN3a.

DneKkTpuueckuid ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIN
pa3psna. PaznuyHble TUIIBI CAMOCTOSTENBLHOTO pa3psana. Momuus. [lnazma.

TexHuueckre ycTpoMCTBa UM MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JIy4eBas TPyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: THOJ,
TPaH3UCTOp, (OTOMMOMA, CBETOAMOJ, TadbBaHWKA, padUHUpPOBAHUE MEMM,
BBITIJIABKA AJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHUS.

Jemoncmpauuu.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

3akoHsbI 5ekTpoausa Dapanes.

HckpoBoii pa3psl U NpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKyMm.



HaGmonenue snektpomnusa.

N3mepenue 3apsina 0OJHOBAIIEHTHOT'O MOHA.

UccnenoBanne 3aBUCHUMOCTHM  CONPOTHUBIIEHUS  TEPMOpE3UCTOpa  OT
TEMIIEPaTyPHl.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3uYeCKU NPAKTHKYM.

CnocoObl  u3MepeHus (PU3MYECKUX BEIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX W LHUQPPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCHUTENIBHBIE IOTPEIIHOCTH
u3MepeHuit pusndeckux BenuunH. OIeHKa TPAHUIl TOTPEITHOCTEH.

[IpoBeneHMe KOCBEHHBIX W3MEPEHUM, WCCICIOBAHUN 3aBUCUMOCTEU
bU3UYEeCKUX BETUYWH, MPOBEPKa MPEMJIONKEHHBIX TUMOTE3 (BbIOOp U3 pador,
OMHMCAaHHBIX B TEMaTUYECKUX pazjenax «YUCHHUYECKHUH OSKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 10 kiacce
OCYIIECTBIISICTCS € YYETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHaAmus, C6A3AHHBIE C UZYUEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, rHUnore3a, ¢GuznUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0JeHNe, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEITHOCTH HW3MEPEHUH, H3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pelICHUE CUCTEMbl ypaBHEHMM. JIuHeWHas QyHKIHS,
napabojyia, rumepOona, uX Tpaduku U CBOMCTBA. TpUTrOHOMETpPHUYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPJAHHAT,
CJI0’KEHHE BEKTOPOB.

buonozua: mexaHnuuyeckoe IBMKEHHE B JKMBOW mpupoze, auddysus,
0CMOC, TEIJI000OMEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arpA3HEHHUE OKPYKaIOIIeH
Cpeabl, yTUIN3alusi OMOOPTraHUYECKOro TOIUIMBA JJIs1 BRIPAOOTKH «TEIIOBOW U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KAMNWUIAPHBIE SIBICHUS B
MIPUPOJIE, PJIEKTPUUECKUE SIBJIICHUS B ’KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJb BEIECTBa, MOJISIpHAs Macca, IMOJyYeHHE HAaHOMAaTepHUasoB, TEIUIOBBIC
CBOMCTBa TBEPABIX TeJ, JKUJAKOCTEM M Ta3oB, JKUJIKUE KPUCTAJUIbIL,
AJIEKTPUUYECKUE CBOMCTBA METAUIOB, AJIEKTPOJIUTHYECKAs JUCCOLMALIUS,
rajibBaHUKA, AIEKTPOHHAS MUKPOCKOMUSI.



TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua:  mnpeoOpa3oBaHME  JBUXKEHUM C  HUCIOJIb30BAHUEM
MEXaHU3MOB, Y4Y€T CYXOrO M JKUIAKOTO TPEHUS B TEXHUKE, CTATUYECKUE
KOHCTPYKIIMHU (KPOHIITEHH, peméryaTble KOHCTPYKIIMHU), HCIOJb30BAHUE
3aKOHOB COXpPAaHEHHUSI MEXaHUKU B TEXHUKE (TUPOCKOI, BOJAOMET W JApPYyTHe),
JIBUTATEhb BHYTPEHHETO CrOpaHUs, MapoBasi TypOuHA, OBITOBON XOJOIUIBHUK,
KOHJUIMOHEP, TEXHOJIOTUU TMOJYYEHUS COBPEMEHHBIX MATEPHUATIOB, B TOM
YUCJI€ HAHOMATEPHAIOB, W HAHOTEXHOJIOTMH, 3JIEKTPOCTATHYECKAs 3alluTa,
3a3eMJICHUE D3JIEKTPONPUOOPOB, ra3opaspsaHbIe JamIlbl, MOJYNPOBOJIHUKOBBIE
puOOpHI, rajibBaHUKA.

11 KJIACC

Paznen 4. JnekTpoauHaMuKa.

Tema 4. Mazcnummnoe nose.

B3aumopelicTBUe MOCTOSIHHBIX MAarHUTOB M TPOBOJHUKOB C TOKOM.
MaruautHoe mosie. BekTop MarHUTHONW WHAYKIUU. [IpUHIMIT Cynepro3uiiuu
MArHUTHBIX MOJIEH. JINHUKA MarHUTHOW UHYKIIHAH.

MarsuTtHoOE 10Jie IPOBOIHUKA C TOKOM (IIPSIMOTO MPOBOJIHHMKA, KATYIIKU U
KpyroBoro Butka). OnsiT Ipcrena.

Cuiia AMmnepa, e€ HanpaBJI€HUE U MOIYJIb.

Cuna JlopeHua, €€ HampaBieHHE W MOJIYJb. JIBW)KEHHE 3apsKEHHOU
YaCTHIIBI B OJTHOPOJTHOM MarHuTHOM mose. Pabota cunel Jlopenria.

MaruutHoe none B BellecTBe. @eppoMarHeTuky, napa- u AMaMarHeTUKy.

TexHuueckne ycTpoHWCTBa M TEXHOJOTUYECKUE MPOIECCH: MPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.

Jemoncmpauuu.

KaptuHa nuHMM WMHOIYKOMM  MarHUTHOTO  TOJISL  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MArHUTOB.

KaptnHa muWHWNA MarHUTHOW WHAYKOWW TMOJISI JUIMHHOTO IPAMOIO
MMPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOAHUKA, KATYIIKHA C TOKOM.

B3aumopelictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

HaGmronenne nBr>KeHHsI My4YKa SJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIIHLHOTO npudopa
MAarHUTOSJIEKTPUUECKON CHCTEMBI.



Yuenuueckuii sxkcnepumenm, nadopamopmuie padbomol, NpaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISI IIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHUKOB.

HccnenoBanne AelCTBUS NOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cubpl Amrepa.

N3ydenne 3aBUCMMOCTH CUJIbI AMIIEpaA OT CUJIBI TOKA.

OmnpeneneHne MarHMTHOW MHAYKIMA HA OCHOBE HW3MEPEHUSI CHIIbI
Awmnepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SlBneHne 3nEKTpOMAarHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM
uHaykiuu. DC uHayknuu. 3aKOoH 3JIEKTPOMAarHUTHOW MHAYKUMM Dapajes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKIUM B TIPOBOJHUKE, ABUXKYIIEMCS B OJTHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. Karyllika MHIYKTHBHOCTH B UENH MOCTOSHHOTO TOKA.
Arnenune camonHayKuuu. IJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuYecKue yCTpPOUCTBA U TEXHOJIOTUUECKUE MPOLIECChl: NHAYKIIMOHHAS
1e4yb, COJICHOWU/I, 3allUTAa OT BJCKTPU3AIMU TEJ MPU JBUKECHUM B MATHUTHOM
noJsie 3eMJIu.

Jemoncmpauuu.

HaGmonenue siBeHUs 37IeKTPOMAarHUTHOW MHIYKITUH.

UccnenoBanue 3aBucuMoct IJIC MHIYKIIMHA OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B allOMMHUEBOM (MeIHOM) TpyOe.

SIBneHre caMOMHIYKIIHH.

UccnenoBanne 3aBucumoctd JIJIC caMOMHAYKIIMM OT CKOpPOCTHU
W3MEHEHUS CUJIbI TOKA B IEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NpaKmMuUKym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Ornpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue ABICHUS CAaMOUHIYKIIUH.

COopka MoJIenr AJISKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KosieOanusi 4 BOJIHBI.

Tema 1. Mexanuueckue Koeoanus.



Konebarenbhas cucrema. CBOOOIHBIE KOJIEOAHUS.

l'apmonnueckue  konebanusi. Kunemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OMHCcaHue (3aKOH COXPAHCHHUS MEXaHUYEeCKOU
sHepruu). BeIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUuN U3 uX
AHEPreTUYECKOTO U KHHEMATHUYE€CKOTO OMUCAHMUS.

Ammmutyna u ¢asza xonebanuid. CBsi3b aMIUTUTYbI KOJeOaHUI UCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

[lepuon u yactora koneOanuii. [lepuoa Manbix CBOOOMHBIX KOJeOaHUI
MaTreMaThu4eckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHHMH MPYKUHHOTO
MasTHHUKA.

[lonsiTue o 3aryxaromux KojeOaHusX. BpIHyXJAeHHBIE KOJIeOaHUS.
Pe3onanc. PezonancHas kpuBas. BrnusHue 3aryxaHusi Ha BHJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOaHMUS.

TexHu4yeckne yCTPOMCTBA W TEXHOJIOTMYECKHUE TMPOIECCHl: METPOHOM,
4ackl, Ka4eJll, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck KoaebaTeIbHOTO JIBIKCHUS.

HaGmronenrie He3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJeOaHUN Ipy3a Ha HUTU
OT aAMIUIUTYIBI.

HccnenoBanne 3aryxammmx KojJeOaHUNW W 3aBUCMMOCTH TEpHOJa
CBOOOIHBIX KOJI€OAHMI OT CONPOTUBICHHUS.

HccnenoBanne kosiebaHuWi Tpy3a HAa MACCHUBHOM NPYXHHE C LEJBIO
dbopMupoBaHUs IPEICTaBICHUNA 00 H1eaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTHUH MPHU KOJIeOAHUIX rpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOAHU.

Ha6monenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue mepuoma CBOOOAHBIX KOJICOAHWW HUTSHOTO U TMPYKUHHOTO
MasITHUKOB.

N3ydeHne 3akOHOB JABWIKEHUSI Tela B XOAE€ KoJIeOaHUW Ha YIPYyrom
MOJBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

UccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOIMINX KOJIEOaHUIA.

NccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Tema 2. dnekmpomazHumHuosle Koj1edanus.



Konebarenpubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KojebaTenbHOM KoHType. Dopmyna TomcoHa. CBs3b aMIUIMTY/bI
3apsjia KOHJAEHCATopa C aMIUIUTYAOU CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMAarHUTHbBIE KoJieOaHus. BrinyxeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemensblii TOK. MOIIHOCTH TNEPEMEHHOTO TOKAa. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUCHUE CHJIbl TOKAa W HAIpSOHKEHUS NPH pa3inyHON ¢opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblii IEPEMEHHBINA TOK. Pe3ncTop, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIEMHU CUHYCOUJAIBHOIO NIEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Nneanbusiii Tpancopmarop. [IpousBoacTsBo, mepemada u morpedlieHue
AJEKTPUYECKOU JHEPTUMH.

DKOJIOTMYECKHE PUCKU TPH IMPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTporCTBa U TEXHOJIOTMYECKUE MPOLECCHI: IIEKTPUUYECKHI
3BOHOK, F'€HEPATOP MEPEMEHHOI0 TOKA, JIUHUU IEKTpOIIepeIay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTh YaCTOTHl CBOOOJHBIX KOJIEOAHUNW OT HMHAYKTHUBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarIIUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mojenb 3JIeKTPOMarHuTHOr O T€HepaTopa.

Brinyx/1IeHHbIE CHHYCOUAIbHBIC KOJICOaHMSI.

Pesucrop, karymka MHAIYKTUBHOCTA U KOHJIEHCATOP B LIETIU IIEPEMEHHOTO
TOKA.

Pesonanc npu mocinenoBaTEIbHOM COCAMHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU ¥ KOHJIEHCATOPA.

VY cTpoiCcTBO M MPUHIIKT IeUCTBHS TpaHCchopmaTopa.

Mopens IMHUM 3JIEKTPOIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

N3yuenne Tpancpopmaropa.

NccenenoBanne nepeMEHHOTO TOKA 4epes3 MOCIEA0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HaGumronenre 31eKTpOMarHuTHOIO PeE30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.



Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBIE GOJIHDbI.

MexaHnnueckue BOJHBI, yCIIOBHUSI UX pacmpoctpanenus. [lonmepeunbie u
MPOJOJbHBIE BOJHBL. [lepron, CKOpOCTh pacHpoCTpaHEHUs] U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)K€HUE, IpesioMiieHne, nHTephepeHuus u
nudpakxius.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

[IIymMoBOe€ 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

DONEeKTPOMAarHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opueHTaiys BEKTOPOB B DJICKTPOMArHUTHOM BOJIHE.

CBoiicTBa  SJIEKTPOMArHUTHBIX  BOJH: OTpaXeHUE, MPEIOMIICHHE,
noJisipu3anus, “HTepPepeHIus u 1udpaxims.

[Ikxana >MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHNe 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paguOCBs3U U TeIeBUICHH. Panuonokarus.

DIEeKTPOMArHUTHOE 3arPsI3HCHUE OKPYKAIOIIEH CPeIbl.

TexHuveckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajiap, pajauonpuéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-
neyb, yAbTPa3BYKOBAsl AUATHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUM.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u 1upakiiud MEXaHUMIECKUX BOJIH.

AKYyCTHYECKUM pe30HAaHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYJION U
4acTOTOU KOJIeOaHHUIA.

HccnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX ~ BOJH:  OTPa)KEHHE,
MpesIoMJICHUE, MOIspu3aIus, Tudpakius, UHTEPPEPECHITHS.

Oo6nHapyxeHue nHGPaKpacHOTo U yIbTPa(hUOIECTOBOTO HU3ITYyUECHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, nPAKMUKyM.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEHOE PacIpOCTPAHEHUE CBETA B OJHOPOAHOUW cpene. Jlyu
cBeTa. To4YeUHbI UCTOYHUK CBETA.



OtpaxkeHue cBera. 3aKOHBI OTpaxkeHus ceta. [locTpoenne n3o0paxeHuit
B II0ckoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienne cBeta. 3akoHBI TPEIOMIJICHUST CBeTa. AOCOJIOTHBIN
nokasarenp mnpenomieHus. OTHOCHUTENbHBIM  MOKa3aTeldb IPETOMIICHHS.
[locTOAHCTBO YacTOThl CBETa M COOTHOIIEHHE JJIMH BOJH NpHU MEpPEeXoje
MOHOXPOMATHYECKOI'0 CBETA Yepe3 IPaHuUIly pa3jielia JByX ONTHUYECKUX CPE.

Xon nyuent B npusme. Jucnepcust ceta. CloxHBIA cocTaB 0€I0ro cBeTa.
[Ber.

[lonnoe BHyTpeHHee oTpaxkeHue. llpefenbHbIE  yroa  MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

CobOuparome M pacceuBarolue JuH3bl. ToHkas nuH3a. DokycHoe
pacCTOsIHME M ONTHYECKas Cujia TOHKOW JHMH3bL. 3aBHUCHUMOCTb (POKYCHOIO
PACCTOSIHHSI TOHKOM cpepruecKor JTUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOIO
nokazartessi IPeIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa Jyda, MpOMIEIUIEro JUH3Y MO0/l MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckor ocu. [locTpoenne wH300pakeHHl TOYKM M OTpe3Ka MpsMOil B
coOMparoUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTeMaXx.

OnTtuueckue mpubopsl. Paspemaromass  crmocoOHOcTh. [maz  kak
ONTHYECKAsI CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOGMOAEHUS MaKCUMyMOB M MHUHHUMYMOB B HHTEpP(hEpPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX MCTOYHHKOB. I[IpuMepbl KilacCUYecKHuX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceera. QudpakimonHas pemérka. YcClIoBHEe HAOIIOACHUS
[VIABHBIX MAKCUMYMOB IIpM MaJ€HHUH MOHOXPOMAaTHYECKOI'O CBE€Ta Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuyeckre ycTpoicTBa M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JIYIa,
IIEPUCKOI, (poTOAIIapaT, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MpOCBETIEHHE
OINTHKH, BOJIOKOHHASI ONTHKA, AUPPAKINOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHUSI CBETA.

HccnenoBanue npeiaoMiIeHus CBETA.

Habmronenme momHoOro BHyTpEHHETo oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue Xola CBETOBBIX IYYKOB Yepe3 IJIOCKOMAPAJIIEIBbHYIO
IUTACTHHY U IPU3MY.



HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenu MUKpOCKOIIa, TEIECKOIA.

HaGmonenne nntepdepeHunn crera.

HaGmoneHne BeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nudppakunoHHON pErETKY.

HaGmonenne nudpakiiuOHHOTO CHIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBeTa.

[IpumMeHeHue MOSIPOUIOB JIJIsl U3YUEHUS MEXaHUYECKUX HAMPSKCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns NpeaoMICHUs CTEKIIA.

UccnenoBanne 3aBucuMocTu (OKYCHOTO PACCTOSIHUS OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune GoKycHOTo pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[TomyueHnne n300pa’keHNs B CUCTEME U3 IUIOCKOTO 3€pKaia v JINH3BI.

[TonyueHnne n300pa’keHUsS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

HaGmonenue nudpakiuu, nHTepdEepeHIIny U MOJISIpU3aIii CBETA.

N3yuenne monsgpu3aluu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTHU
IUAJIEKTPUKA.

N3yuenue nnTepdepeHinm 1a3epHoro U3ayuyeHus Ha IBYX HIENsX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue quGpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[lonyuyeHnne  cmekTpa  HM3JyYEeHHs  CBETOAMOAA  MpPU  IOMOIIU
TUGPaKIMOHHON PEIIETKY.

Pa3nesn 6. OcHOBBI cieNMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannubl  OPUMEHUMMOCTH — KJIACCMYECKOM  MmexaHuku. lloctynatsel
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. lIpeoOpazoBanusi JlopeHua.
Ycnosue npudMHHOCTH. OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsi3b Macchl C SHEPrued W HMIYJIbCOM PEISATUBUCTCKON YaCTHIIBI.
DHeprus MoKosl.

TexHuueckne yCTpOMCTBAa U TEXHOJOTMUYECKUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHIL.



VYyeHnnueckuit SKCIEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa UM DSHEPIUU  PEISITUBUCTCKUX vacTull (10
(doTorpadusiM TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TermoBOE u3NydYeHUE (M3ITydeHHE aOCONIOTHO YEPHOTO
Tena). 3akoH cMmenieHus Buna. ['unotesa [Inanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otorpdexr. Ombitet A. I'. CroneroBa. 3akonbl (oTodrddexra.
VYpaBuenue DiinimreitHa 1t potodddexra. «KpacHas rpanuna» ¢porodddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHUE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpaKarollyto MoBepxHOocTh). OmbiThl I1. H.
JleOenena.

BonnoBbie cBoicTBa yactull. Bonnel ne bpoiins. {nvHa BomHbl ae bpoitns
U pa3Mepbl 00JacTH JIOKaJW3allMu JBIDKYIIEHCsS dacTtuilbl. KopmyckynsipHO-
BOJIHOBOW ayanu3Mm. Jludpakius 2JIeKTPOHOB Ha KpUCTaJIax.

Crnemnuduka U3MEPEeHUMN B MHUKpPOMHPE. CooTHoIteHus
HeonpeaenéHHocTen [ elizenoepra.

TexHuueckue ycTpolcTBa M TEXHOJOTMYECKHE IMPOIIECCHI: CIIEKTPOMETD,
dotornemenT, (HoTONATYMK, TYHHENBHBIH MHUKPOCKOIN, COJHEYHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanre 3aBUCMMOCTH CONPOTHUBJICHHUS TMOJTYNPOBOJAHUKOB OT
OCBEIIEHHOCTH.

Csetoguog.

Conneynas Oartapesi.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanue ¢poTope3ucTopa.

N3mepenue nmocrosauol [Inanka Ha ocHOBe HccnenoBanus GoTodddekxra.

UccnenoBanre 3aBUCUMOCTM CHJIBIL TOKa 4Yepe3 CBETOAUOA  OT
HaIpsKEeHUS.

Tema 2. @u3uxka amoma.

OnbITHL O UCCIIEIOBAHUIO CTpOEHUsI aTtoMa. [lnanerapHas mozaenb aToma
Pezepdopna.

[loctynarel bopa. U3nyuenue u mornouieHne (OTOHOB IMPU MEPEXOe
aToma C OJIHOTO YPOBHS SHEPTUHU Ha JIPYTOu.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NlyueHue ceera. Jlazep.

TexXHUYEeCKHEe YCTPOUCTBA U TEXHOJIOTMYECKUE ITPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHelyaThiX CIEKTPOB.

YCTpolcTBO U JEUCTBUE CYETUYMKA MOHU3UPYIOIINX YACTHIL.

Onpenenenue IIMHBI BOJHBI JTA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

UccnenoBanne crnekTpa pa3pekKeHHOrO aTOMAapHOro BOAOpPOJAa H
U3MEpeHue OoCTOsTHHOM Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas monens siapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucno sapa. M30Tomsl.

PannoakTuBHOCTH. Anbda-pacnag. DIEKTPOHHBIA W MO3UTPOHHBINA Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH paJWOaKTUBHOIO pacnaja. PaauoakTHBHBIE M30TONBI B IPHUPOE.
CBoiICTBa MOHUBHPYIOIIETO U3NyYeHUsl. BiMsiHuEe pailoakTUBHOCTH HA YKUBbBIE
opranu3Mebl. EcrecTBennbidt hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl aapa.

Snepnbsie peaknuu. JleneHue W cuHTE3 sAaep. SAEpHBIE PEAKTOPHI.
[IpoGnembl ympaBisieMoro TepMOSIACPHOTO CHUHTE3a. DKOJIOTHYECKHE ACTIEKTHI
Pa3BUTHUSA SIACPHOU SHEPTETUKH.

Mertozasl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

DyHIaMEHTaJbHbIE B3aUMOJACHCTBUSA. bapHOHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenne o CtangaptHoit Mmojaenu. KBapk-ritooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CtangaptHoi Mojenu. TéMHas MaTepus U TEMHas
JHEprus.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHnuecknue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JTO3UMETD,
Kamepa BunbcoHa, SOEpHBIA PEaKTOp, TEPMOSJACPHBIA PEAKTOp, aTOMHas
O6oM0a, MarHUTHO-PE30HAHCHAST TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne TpeKkoOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue paiioakTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue normioiieHus: 6eTa-4acTUll aTFOMUHUEM.



Pa3zznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

Ortanel pa3BuUTUS acTpoHOMHM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HaYeHUE acTpOHOMUU. [IprUMEHUMOCTH 3aKOHOB (PUBUKU MJi1 OOBSICHEHUS
MIPUPOJIBI KOCMHUYECKUX OOBEKTOB.

MeTonbl aCTPOHOMHYECKUX HCCIAeN0BaHUNA. COBPEMEHHBIE ONTHUYECKHUE
TEJIECKOIIbI, PAJANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBIKCHHE.

CosiHeuHas cucTeMa.

Counnue. ConHeunasi akTuBHOCTb. MIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE31bI, WX OCHOBHBIE XapaKTEpUCTUKU. Jluarpamma «CHEeKTpaabHbIN
KJIACC — CBETUMOCTB». 3BE37bl TJIABHOW MOCJIEA0BATEIILHOCTU. 3aBUCUMOCTH
«Macca — CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEI0BATEILHOCTU. BHYyTpeHHEe
cTpoeHue 38€3/71. COBpEMEHHBIE MPEICTABICHUS O TPOUCXOXKACHUU U BOJIOIUN
CouHiia ¥ 3B€3]1. DTalbl )KU3HHU 3BE3I.

Mueunsiii [IyTe — Hama [Manaktuka. [Tomoxxenue u auxkenue CoJiHIA B
lNamaktuke. Tunel ramakTuk. PagmoranmakTuku u KBazapbl. UEpHbIE IbIPHI B
AIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenmennoii. 3akon Xa0O6ma. PazGeranue
ranaktuk. Teopus bonbiioro B3peiBa. PennkToBOE U3IyyeHNUE.

Macmradnas ctpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaOnronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rJ1a30M C
UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN I ONPEAEIICHUS MOJI0KEHUS
HeOEeCHBIX O0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmonennst B Ttenmeckon JIyHbI, MaHET, TYMaHHOCTEH M 3BE3MHBIX
CKOILICHUHU.

Du3nYeCKUil MPAKTUKYM.

CnocoObl  m3MepeHus  (PU3NYECKHMX BEIWYMH C  HCIOJb30BAaHHUEM
AQHAJOTOBBIX W IU(GPOBBIX H3MEPUTEITHHBIX TNPUOOPOB W KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCHUTENbHBIE IOTPEIIHOCTH
u3MepeHuit puznueckux BeaudrH. OUeHKa rpaHul] HOrPEeuIHOCTEN.

[IpoBeneHrne KOCBEHHBIX W3MEPEHUM, WCCIECIOBAaHUNA 3aBUCHUMOCTEN
du3nUecKknX BEIWYMH, TMPOBEPKA MPEMIOKEHHBIX TUNOTe3 (BHIOOp M3 PadoT,
OMMCAHHBIX B TEMaTUYECKUX pa3fenax «YUEeHHUECKHUHA SKCIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM).



Oo6o01maromiee NOBTOPEHUE.

O6oOmenne U cucTeMaTu3alds  COJACpKaHMS  Pa3lielioB  Kypca
«MexaHuKay, «MonexynspHas duznka U TEPMOJIMHAMHUKA,
«OnexkTpoauHamuka», «Konebanusa u BoiHb», «OCHOBBI CHEMATIBHON TEOpUU
OTHOCUTENbHOCTH», «KBaHTOBass @u3ukay, «IJIEeMEHTbl AaCTPOHOMHH U
acTpOPUBUKUY.

Ponp ¢u3ukuM W acTpOHOMUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M O3TUYECKOM cdepax AesTENbHOCTH YeJOBEKa, POJb M MECTO
($u3MKM W acCTPOHOMHUU B COBPEMEHHOW HAyYyHOW KapTHHE MHUpa, 3HAYEHUE
OMMCATENBbHON, CHUCTEMATU3UPYIOIIEH, OOBSCHUTEILHOM M MPOTHOCTHYECKOU
GyHKUIuN (GU3HMUECKOW TEOopuH, POJb (PU3UYECKONM TEOpUU B (HOPMHUPOBAHUHU
npeicTaBieHui o (pu3nyeckod KapTHHE MHUpPA, MECTO (PU3NYECKOW KapTHUHBI
MUpa B O0IEM pSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O
OpUPOLE.

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonénHoro ypoBHs B 11 kimacce
OCYLIECTBIISIETCS € YYETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3EH C
KypcamH MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, THUmore3a, Qu3nyecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0JEeHNEe, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEpPEHHE, MOTPEITHOCTH HU3MEPEHUH, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTrOHOMETpPUUECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIINMU HA OCH KOOPJAHHAT,
cioxeHue BekTopoB. [IpouwsBomnble sieMeHTapHbIX GyHKIUH. [Ipu3Haku
no/100Us TPEyrojJbHUKOB, OMNpEeNIeHUE IJIOMAAN IUIOCKUX Guryp u o0béma
TeI.

Buonozua: >nextpuueckue sSBICHUS B KUBOH NIpUpoje, KojieOaTeabHbIE
IBUKEHUS B JKMBOW MPHUPOJE, SKOJOTMYECKHE PUCKH IPH NPOU3BOJICTBE
ANEKTPOIHEPIUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEH cpensl,
YJIBTPa3ByKOBasl JHMArHOCTHKAa B MEIHIIMHE, ONTHYECKHE SIBIICHHUS B >KHBOMU
IIPUPOJIE.

Xumun: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAILIMYECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl 00pa30BaHUSl KPUCTAJUIMUECKON  pEemETKH,
CIIEKTpaJIbHbIA AHAJIU3.



I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJI€)KM MArHUTHBIX PYA,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTPOABUTaTENb SIKOOU, TeHEpaTOp NEPEMEHHOIO TOKA, HHAYKIIMOHHAS T€Yb,
JUHUM  DJIEKTpOIepeaad, JJIEeKTPOJABUraTedb, pajaap, pPaaHuONPUEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIA anmapar, BOJIOKOHHAsI ONTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIE MPUEMHHKH, sJI€pHAs SHEPreTUKA U HKOJOTMYECKUE ACTIEKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA I[IPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJabTAaThl OCBOCHHS Yy4yeOHOro mnpenmera «Duznkar
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTb W CIOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUIH,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCHUHCKOr0 OOIIecTBa,
pacuIupeHrue JKHU3HEHHOTO ONbITa W OIbITAa JICSITEJIBHOCTH B TMpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUN BOCTUTATEIBHON NESTEIBLHOCTH, B TOM
YuCJie B YaCTH:
rpaKJIaHCKOr0 BOCIMTAHUS:

e Cc(OPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOyYaIOMErocss Kak

AKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBA;

e TMPUHATHE TPAJULIHUOHHBIX OOIEYETOBEUECKMX T'YMAaHUCTHUECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYK JAESATEIBHOCTh B  HHTEpecax
IpaXXIAaHCKOTO  OOIecTBa, y4yacTBOBAaTh B  CaMOYIpaBJICHUH B
o0Opa3oBaTeIbHON OpraHu3aIuu;

e YMEHHE B3aUMOJCICTBOBATh C COLUUAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTH K T'YMAHUTAPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh  POCCHUHCKOM  TPaXKTAHCKOW  HJESHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOIIEHHE K  TOCYJapCTBEHHBIM  CHMBOJIAM,
TOCTIKEHUSIM POCCUICKUX YUEHBIX B 00J1acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS,;

e CIIOCOOHOCTh OIICHMBATH CHUTYallMI0 ¥ TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCTIMTAHUSA:



e OCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, MIPUCYIIETO (HU3NYECKOUN HayKe.
TPYAOBOI0 BOCIIUTAHUSA:

e HHTEpPEC K pas3iuyHbIM cdepaM MnpodhecCHOHATBHONU AEATEILHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIM  BBIOOp Oyaymield mnpodeccud U pean30BbIBATH
COOCTBEHHBIE KU3HCHHBIE TIJIaHBI,

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpA30BAHHIO B
obsacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

IKOJIOTMYECKOT0 BOCTIMTAHMS:

e cpOpMHUPOBAHHOCTH AKOJIOTUUECKOM KYJBTYpHI, OCO3HaHUE
IJ100aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM;

e IUIAHUPOBAHUE U OCYILIECCTBIICHUE JCUCTBHM B OKPYXKAKOILIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;

e PpACHIMPEHHUE OMbITA JEITEIBHOCTU YKOJOTUYECKON HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PUBHKE.

HEHHOCTH HAYYHOI'0 MO3HAHMS:

e c(opmMupOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUECKON HAYKU;

e OCO3HAHHUE LEHHOCTH HAYYHOMW JEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE y4eOHbIe NeiCTBUS
ba3oBble Jornueckue AeMcTBUA:
e CaMOCTOSITENIbHO (POpMYyIUpPOBaTh W aKTyaJU3UPOBaATh MpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEACNATH LENU ACATEIBHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH UX
JOCTUKCHUS;
e BBUIBILITh 3aKOHOMEPHOCTM M MPOTHBOPEYUS B PaCCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
e paspabaTpiBaTh IUTAH pEIICHUS TPoOIeMbl ¢ Yy4€TOM aHaiIm3a
MMEIOIINXCS MATEPUATIBHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;
e BHOCHTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCJICICTBUN 1€ TEIbHOCTH;



KOOPAMHHUPOBATh W BBIMOJNHATH pabdOTy B YCIOBHSIX pPEalTbHOTO,
BUPTYaJIbHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEAaTHBHOE MBIIUICHHE TPU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBble ucciie0BaTe/IbLCKUE JEHCTBUS

BJIQJICTh HAYYHOW TEPMHUHOJOTHCH, KIIFOUCBBIMU TMOHATHAMU U
MeToiaMu (PU3NYECKON HAYKHU;

BIAJIETh HABBIKAMH  Y4eOHO-MCCIIEAOBATEILCKOM ¥  TPOCKTHON
AESTeFHOCTH B 00JIaCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITETFHOMY TOMCKY METOJOB peHIeHHs 3adad (PU3HMUEcKOTo
coJiep KaHusl, IPUMCHCHHIO Pa3JIMYHBIX METOIOB ITO3HAHMUS;

BJIAJIETh BUJAAMH JCSATCILHOCTH MO TMOJYYCHHUIO HOBOTO 3HAHUSA, €0
UHTEPIIPETAIlMU, TPEeOOpPa30BaHMI0 M TPUMCHEHUIO B Pa3lIMYHBIX
y4EOHBIX CHTYaIUsAX, B TOM YUCJIC TIPH CO3JaHUHU YYCOHBIX IPOEKTOB B
o0nacTi GU3HKY;

BBISBJISATh IPUYNHHO-CIIC/ICTBCHHBIC CBS3M M aKTYaJU3MpPOBATh 33J1auy,
BBIIBUTATh THIIOTE3y €€ pCeIICHUs, HaXOJUTh apryMEHTBI IS
J0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUWH, 3amaBaTh NapaMeTpbl |
KPUTEPUU PEIICHWS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHHS 3aladil pe3yJbTaThl,
KPUTHYECKA  OIICHMBaTh WX  JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX yCIIOBHSX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4d B 0Opa3oBaTEIbHOU
JESATEILHOCTH, B TOM YHCJIC IPU U3YYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCHUTHh 3HaHMS 10 (GU3UKE B MPAKTHUYECCKYIO 00J1acTh
KU3HEEATEITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIIBUTaTh HOBBIE WJIEH, NpENjJaratb OPHUTHHAJIbHBIC TMOAXOABl U
pEIICHHS;

CTaBUTh TMPOOJEMbI W 3aJa4d, JOINYCKAIOIIHUE albTePHATHBHbBIC
peleHusl.

Pabora ¢ ungopmaumeii:

BJIQJICTh ~ HABbIKaMM  TOMydeHHs  uHopMarmuu  (QU3NIECKOTO
COAEpKAaHUSI U3 HCTOYHUKOB pA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYILIECTBIIATh IOWUCK, AaHAIW3, CUCTEMATU3ALUI0 W HHTEPIPETALUIO
MH(pOpMALINK PA3IUYHBIX BUIOB U (OPM IIPEACTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;



HCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAMOHHBIX
TEXHOJOTUHA B PEIICHMHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/Jad ¢ COOJIOJeHHEM TpeOOBaHUN SPrOHOMHKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUS B pa3IMUHBIX (hopmaTax ¢
y4€TOM Ha3HauyeHHs WMH(OpMAuu U IEJIEeBOW ayJuTOpUU, BBIOMpas
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

OCYIIECTBJIATh OOIIEHHWE Ha ypokax (HU3MKM W BO BHE-YPOUYHOUH
JeSTeNbHOCTH;

pacmo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyallMd W CMSTYaTh
KOH(JIUKTHI;

pa3BEPHYTO H  JIOTUYHO W3JaraTh CBOIO TOYKY 3pCHHS C
UCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
WHAUBUAYATLHON pabOTHI;

BbIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHCTBUA C Yy4ETOM
OOIIMX UHTEPECOB M BO3MOYKHOCTEH KaXKJI0TO WiEHA KOJICKTHBA;
OPUHUMATh 1EIM COBMECTHOM JAESTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTaBIATH IIJIaH
NEUCTBUM, pacCHpedcsiaTh poJii € YYETOM MHEHUH Y4YaCTHHKOB,
00CyX1aTh Pe3ybTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYaCTHHKA KOMaH/bI B
0OIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

npenjgaraTb HOBbIE NMPOEKTHI, OIEHWBATH WJEU C TO3HUIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUYECKOE TMOBEJACHHE B PA3TUYHBIX
CUTyallusX, TMPOSBISATH TBOPYECTBO W  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PeryjsiTUBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA
Camoopranuzanus:

CaMOCTOSITEIbHO OCYIIECTBIIATh TMO3HABATENIBHYI JEATEIBHOCTh B
obnmactT (U3UKKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIBHO  COCTAaBJATh  IUIAH  PEUIEHUS  PACUYETHBIX U
KaueCTBEHHBIX 3a/la4, IJIaH BBIMNOJHEHUS NPAKTUYECKOW paboThl

(@)



y4€TOM HMEIOIIUXCSA PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEAIIOYTECHN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclmMpATh paMKH y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTEHUM;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSABICHUIO IPYAUIMU B 00JaCTH
(U3HKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENbHBINA U KYJIbTYpPHBIHI
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaThb OLICHKY HOBBIM CHUTyalUsM, BHOCHTb KOPPEKTHBBI B
JESITEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJ€Th HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUH Kak OCO3HaHUs
COBEPIIAEMBIX JECUCTBUN U MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB
1 OCHOBaHMH;

UCIIONIB30BaTh MNPHEMBI peduieKCuM JJi OLICHKW CHUTYyallud, BBIOOpA
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATH PEIIEHHS MO UX
CHUKECHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJbTaTOB
JeSITEIIbHOCTH;

MPUHUMAThH ce0sl, MOHUMAas CBOM HEIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHUBBI M apryMEHTBI JIPYTMX MPU aHAIU3E€ pPE3yJIbTaTOB
JeSITEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONMTHOKH.

B nporecce qoCcTHKEHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS ITPOTrPaMMBI T10
bu3uKe IS YpOBHS CcpeaHero ooOmero o0pa3oBaHUS Yy OOyYaronIuxcs
COBEPIICHCTBYETCS  AMOIMOHAIBHBIA  HMHTEIUICKT,  IPEANOJararoini
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHWMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHWE, BUJCTh  HAMPABICHUS  Pa3BUTHUSA
COOCTBEHHOM YMOIMOHAIILHOM cephl, OBITH YBEPECHHBIM B ce0e;
CaMOpETYJTUPOBAHMS,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIOCOOHOCTH
aIanTHPOBATBCA K OMOIIMOHATBLHBIM HW3MEHEHUSM W TMPOSBIATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALMHU, BKJIIOYAIOUIEH CTPEMIICHUE K IOCTHXKECHUIO
eI U YyCHexy, ONTUMHU3M, UHULMATUBHOCTb, YMEHHUE IEHCTBOBATD,
HCXOJ U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IOHMMATh SMOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTBHIBaTh €ro MpH OCYIIECTBICHUU OOUICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAMBATH
OTHOWIEHUS] C JPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
paspeniatb KOHGIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonny oOyuenust B 10 knacce npenMeTHble pe3yibTaThl HA YriayOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

NOHMMATh POJIb (PU3UKK B IKOHOMHYCCKOW, TEXHOJIOTHYECKOM,
OKOJIOTUYECKOW, COIMATBbHOW W OITHYECKOW cdepax AesTeTbHOCTH
YeJioBeKa, pojib U MeCTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHUHE
Mupa, 3HaYeHUe OTHCATEIHHOM, CUCTEeMaTH3UPYIOIIEH,
O0OBSICHUTEILHON M MPOTHOCTUYECKON (DYHKIUN (HU3NUECKON TEOpruu —
MEXaHWKH, MOJEKYJIpHON (U3UKM W  TEPMOJIMHAMUKH, POJb
dbuzudeckoit Teopur B GOPMUPOBAHUN TPEACTABICHUN O (HU3UIECKON
KapTHUHE MUPA;

pasznuyaTh YCJIOBHUS TMPUMEHUMOCTH MOJenel (U3UYECKuX Teln u
IIPOIIECCOB (SIBJICHHWI): MHEpPLHMAJIbHAS CHUCTEMa OTcuéra, abCOJIOTHO
TBEPOE TEN0, MaTepualbHas TOYKAa, PABHOYCKOPEHHOE BUXKEHUE,
CBOOOJIHOE TajieHHe, abCOMIOTHO ympyras acehopmaiys, aOCOIHOTHO
yrnpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJCIU Trasa,
KUJAKOCTH W TBEPAOTO (KPUCTAJUIMYECKOTO) Tesa, WACAIbHBIN ras,
TOUYCYHBIN 3apsiji, OJHOPOTHOE IEKTPUUECKOE TOJIE;

pas3nuyaTh yCJIOBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3HUECKHUX
3aKOHOB, IOHUMAaTh BCEOOITUI XapakTep pyHIaMEeHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AHANM3UPOBATh M OOBICHATH MEXAaHWYECKHE IPOIECCHl W SIBICHUA,
UCTIONIb3YS ~ OCHOBHBIE  TIOJOKEHWUS W 3aKOHBI ~ MEXaHUKHU
(OTHOCHUTENBHOCTh MEXaHMUYECKOTO IABWKEHUS, (OPMYIIBI KHHEMATHKH
PaBHOYCKOPEHHOTO  JBWIKEHUWs, TmpeoOpazoBanus [amwies s
CKOPOCTH H  TIEpeMENICHHs, 3aKOHbl  HbIOTOHA,  MPUHIUI



OTHOCUTENIBHOCTH ['anmuiiesi, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHHS UMITYJIbCa U MEXaHUUYECKON PHEPTrUu, CBsI3b pabOThI CUIIbI
C U3MEHECHHEM MEXAHUYECKOW YHEPIUH, YCIOBHUS PAaBHOBECHUS TBEPIIOrO
Tena), IpU 3TOM HMCIOJIb30BaTh MAaTEMAaTHYECKOE BBhIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUS  MPUMEHUMOCTH  (PUBMYECKUX  3aKOHOB:
npeoOpazoBanuil ['anumes, BTOPOro M TpPeThero 3akoHOB HbIOoTOHA,
3aKOHOB COXPAHEHHS HUMIYJIbCa M MEXaHUYECKOW HHEpPruu, 3aKoHa
BCEMUPHOIO TATOTEHUS;

aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl W SIBJICHMUS,
UCIONB3ysl OCHOBHbIE moJiokeHUsT MKT u 3akOHBI MOJEKYJISIPHOM
bU3UKM YW TEPMOJMHAMUKH (CBSI3b JIaBJICHHUS HJICAIBHOTO Trasza co
CpEeIHEM  KHHETHUYECKOM  DHEPrUed  TEIUIOBOTO  JBWKEHHUS U
KOHIICHTpALIMEN €ro MOJIeKYyJl, CBA3b TEMIIEpATypbl BEIIECTBA CO
CpeHEeW KMHETHMYECKOW SHEpPrueu TEIUIOBOTO JABMXKEHUS €ro YacTHII,
CBSI3b JIABJICHUSI MJCAJTBHOrO ra3a ¢ KOHIEHTpAIMEd MOJIEKYJI U €ro
TeMIIepaTypoi, ypaBHeHue MenneneeBa—Kianelpona, nepBblii 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAHECHHS SHEPTUU B TEIJIOBBIX MPOIIECCax),
IIPpX 3TOM HCIOJB30BAaTh MAaTEMATHYECKOE BBIPAXKEHHUE 3aKOHOB,
YKa3blBaTh  YCJIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
KnanenpoHna;

aHAIM3UPOBATh W OOBSICHATH DJIEKTPUUYECKHUE SIBICHUS, HCIOIB3YS
OCHOBHBIE  TIOJIO)KEHUSI W 3aKOHBl  DJIEKTPOJMHAMUKH  (3aKOH
COXpPaHEHHUsI AIEKTPUUECKOT0 3apsaaa, 3akoH KylloHa, TOTEeHIIMaIbHOCTD
3JIEKTPOCTATUYECKOTO TOJISI, NMPUHLHUI CYIEPIIO3ULUN AIEKTPUUECKUX
IIOJIEH, TIPU 3TOM yKa3blBasl yCJIOBUSI IPUMEHMMOCTH 3akoHa KysoHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOUIEHUS: 3aKOHbI OMa i y4JacTKa
e U U1 3aMKHYTOM 3JIEKTPUYECKOM LienH, 3akoH Jlxoyns—JleHna,
npaswia Kupxroda, 3akonsr @apajaes A dIEKTPOIN3a);

OMHCHIBATh (YU3UYECKUE MPOIECCHI U SBJICHUS, MCTOIb3Ysl BEIUYUHBI:
IIEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEJ,
CuWjla, MOMEHT CWIbl, JaBJICHWE, NOTCHUHAIbHAA  DSHEPIus,
KMHETUYECKasl JHEpPrusi, MeXaHW4decKas »JHeprusi, paboTa CHJIbI,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CUJa TSDKECTH, CHJIA YIPYTOCTH,
cuja TPEHHUS, MOUIHOCTb, SHEPIrusl B3aUMOJICUCTBUS Tena ¢ 3eMIEH
BONIM3U €€ TOBEPXHOCTH, DHEPrusl ymnpyrou aedopmarul MpyKUHBI,
KOJIMYECTBO TEIJIOThI, a0OCONIOTHAs TemIepaTypa Tena, pabora B
TEPMOJIUHAMUKE, BHYTPEHHSS DSHEPTUS HJICAIBHOTO OJHOATOMHOTO
raza, paboTa WJEaJbHOTO ra3a, OTHOCUTEJbHAS BIAXKHOCTH BO3/yXa,



KII[I waeanbHOro TEIUIOBOTO JBUTATENA; JJIEKTPUYECKOE TIOJE,
HaMpspKEHHOCTh  AJIEKTPUYECKOTO  MMOJs,  HAmpsKEHHOCTh MO
TOYEUHOrO0 3aps/ia WIM 3apsHKEHHOrO0 Iapa B BakyymMe U B
TUAJCKTPUKE, TOTEHIHANT dSJIEKTPOCTATUUECKOTO TIOJs, Pa3HOCTh
NOTEHIIMATIOB, JJEKTPOABIIKYINAS CHUJIa, CWJIA TOKa, HaIMpSKEHUE,
MOIITHOCTh TOKa, D3JIEKTpUueckas EMKOCTh IUIOCKOTO KOHJEHCATopa,
COMNPOTHBJICHUE yYacTKa LIETH C MOCJIEeA0BATEIbHBIM U TapajlieIbHbIM
COCMHEHUEM  PE3UCTOPOB,  DHEPrusi  DJIEKTPUUECKOrO MO
KOHJIEHCATOPa;

OOBSICHSITH ~ OCOOCHHOCTH  TIPOTEKaHMsI  (DU3UYECKUX  SIBJICHUM:
MEXaHUYECKOe JIBMKEHUE, TEIUIOBOE JIBIDKCHUE 4YaCTHIl BEIIECTBA,
TEIJIOBOE  paBHOBeCHME, OpOYHOBCKOE  JBIKeHHE, 1uddysus,
UCIapeHue, KUTICEHUEe M KOHJEHCAIMs, TUTaBJICHUE W KPUCTAJUIA3AIus,
HaIPaBJIEHHOCTh TeIIonepeIauH, AIIEKTPHU3ALIHS TeN,
AKBUIIOTEHIIUAIBHOCTD MIOBEPXHOCTHU 3aPSKEHHOTO MPOBOIHUKA;
IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYHHBI
OT JIpyrod C UCIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, TPU ITOM
KOHCTPYHUPOBAaTh YCTaHOBKY, (PUKCHpOBATh pE3yNbTaThl MOJYUYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHJE TpadUKOB C Y4ETOM
aOCONIOTHBIX  TMOTPENIHOCTeH W3MEPEeHMH, JeJaTh BBIBOJALI IO
pe3yabpTaTaM UCCIEeI0BaHUs;

POBOAUTH KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEJIMYUH, TIPU ITOM
BBIOMpATH ONTUMAJIBLHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTh  ONBITBI IO TPOBEPKE  MPEIJIOKEHHON  TUIIOTE3bI:
IJIaHUPOBATh AKCIEPUMEHT, coOuparhb AKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOTYUYEHHbIEC PE3YIbTAThI U AENAaTh BIBOJ O
CTaTyce NMPeaJIOKEHHON TUIIOTE3bI;

coOmoaTe  mpaBuja  0€30MacHOTO  Tpyla TMpU  MPOBEIACHUU
UCCIEOBAaHUN B paMKax y4YeOHOro SKCIEpUMEHTa, MPAaKTUKyMa U
y4eOHO-UCCIEIOBATENIbCKOM M TPOEKTHOM  JESATENBHOCTH  C
UCTIOJIb30BAaHUEM  W3MEPHUTEIBHBIX YCTPOWCTB W  JTAOOPATOPHOTO
000pyT0BaHMS;

peliaTte pacy€THBIE 3aJla4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
du3nuecKol MOJIEIbIO: HA OCHOBAHUH aHAJIN3a YCIIOBUS OOOCHOBBIBATH
BBIOOp (PU3MYECKOH MOJICIH, OTBEUANOIICH TpeOOBaHUSAM 3aJIauH,
MPUMEHSITh  (OPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH M TMOCTYJaThl
GU3MYECKUX TEOPUl MPH HUCIOJIB30BAHUU MATEMaTUYECKUX METOJIOB



pemieHus 3amad, TPOBOAWTH pPacyEThl HA OCHOBAHWW HMEHOIIMXCS
JTAHHBIX, AHAJIM3UPOBATh PE3YNbTATBl W KOPPEKTUPOBATH METOMBI
pEIIeHHs C YIETOM MOTYUCHHBIX PE3yJIbTaTOB;

perath KauyeCTBEHHBIC 3a7adyu, TpeOyromue NPUMCHCHHUS 3HAHUN W3
pa3HBIX pa3fenoB Kypca (U3WKHM, a TakKe WHTETPAllMM 3HAHWHA W3
JIPYTHX TPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKJIA: BBICTPaWBaTh
JIOTHYECKYIO IEMOYKY PacCyKICHUH ¢ OMOPOH Ha W3YYCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH M (PU3NYCCKUE SBIICHHUS,

UCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUS JJII OOBSICHEHUS OCHOBHBIX
NPHUHIIMIIOB ~ pa0OThl  WU3MEPUTEIBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTHYCCKUX MPOIECCOB;

NPUBOJUTH TPUMEPHI BKJIaJIa POCCHHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO
MUpa, B pa3BUTHEC TEXHUKH M TEXHOJIOTHIA;

aHAM3UPOBaTh M OICHWBATh  TIOCIEJACTBUS  OBITOBOH W
NPOU3BOJICTBEHHOW  JCATCIBHOCTH  YEJIOBEKa,  CBA3AaHHOM  C
(U3NIECKUMH TPOIIECCaMU, C IMO3UIIUN IKOJIOTUIECKON OE30MacHOCTH,
NPEJCTABICHUH O palMOHAJIHLHOM TPUPOJIOTIONH30BAHUHN, a TaKKe
pa3yMHOM HCITOJIb30BaHUU JOCTHKCHHM HAYKH W TEXHOJOTHH IS
JaJIbHEHTIIETO Pa3BUTHS YEIIOBEUYECKOTO OOIIECTBA;

MPUMEHSATH Pa3INYHBIC CIIOCOOBI paboThl ¢ HHMDOPMALUEH PHU3UIECKOTO
COJICp)KaHUsI C WCIOJIB30BAHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHM, TIPH 3TOM HCIIOJIH30BaTh COBpEMEHHBIC HH()DOPMAIIMOHHBIC
TEXHOJIOTUH IS TIOWCKA, MepepabOTKU M TMPEAbSBICHUS Y4eOHOW W
Hay4YHO-TIOITYJISIPHOM UHpOpMAIUH, CTPYKTYPUPOBaHUS u
UHTEepIpeTalud  HWHOOpPMAIMK,  TONYYCHHOH W3  Pa3IMYHBIX
WUCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOIYyYaeMyr HHGOPMAIIHIO
U OLICHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHMKA WH(OPMAITUH;

NPOSIBIIATh ~ OPTraHU3AIMOHHBIE W TO3HABaTENbHBIE  YMECHHS
CaMOCTOATEILHOTO TMPUOOPETeHUs] HOBBIX 3HAaHWUW B  TpoIEcce
BBITIOJTHEHUS POCKTHBIX U yUeOHO-UCCIEI0BATEIBCKUX PadoT;
paboTaTh B TPyNIE C WCIOJHEHHWEM Pa3IMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh  pabOTy  TPYMIbBI,  PAlMOHAIBHO  pacCHpenelsiTh
JESTENHPHOCTh B HECTAHMAPTHBIX CHUTYAIUsAX, AJCKBATHO OIICHUBATh
BKJIAJ] K&KJOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE pacCMaTPUBAEMOM
poOJIeMBbI;



MPOSBIIATH MOTHUBAIMIO K OyAylel mpodecCuoHalbHON JesATeNbHOCTH
M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO PO IS,

K xonmy oOyuenust B 11 knacce npeIMeTHbIC pe3yJabTaThl Ha YriIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

NOHMMATh POJb (PU3UKKM B HKOHOMHYECKOW, TEXHOJOIMYECKOMH,
COLMAIBbHON M ITUYECKON c(epax IeATENbHOCTH 4YEJIOBEKa, POJb U
MECTO (U3MKM B COBPEMEHHOM HAy4yHOM KapTHHE MHpa, pPOJb
ACTPOHOMHUHM B IIPAKTUYECKOM JIESATEIBHOCTU YEJIOBEKA M JaJIbHEHIIEM

Hay4YHO-TEXHUYECKOM pPa3BUTHH, 3HAYECHUE OIMCATENILHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTENBHON U MPOTHOCTUYECKON PYHKIUN
¢uznueckol TEopurM — DIIEKTPOJMHAMUKH, CIELHATBHON TEOpUU

OTHOCHUTEJIbHOCTH, KBAaHTOBOW (PU3MKHU, pOib (DU3NUYECKOW TEOpUH B
dbopMupoBaHUU TIPEACTABICHUN O (PU3NUECKOW KapTHHE MHUpPa, MECTO
dbu3udyeckod KapTUHBI MHpa B  OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3uyath YCJIOBUS TPUMEHUMOCTH Mojelield (U3NYECKHX Tel M
MPOLIECCOB (SIBICHUI): OJHOPOJHOE DIIEKTPUUYECKOE M OIHOPOIHOE
MarHUTHOE TIOJi, TapMOHUYECKHE KoJieOaHusi, MaTeMaTUYECKUI
MasATHUK, UJCANbHBIM MPYKUHHBII MAasTHUK, TAPMOHUYECKHUE BOJHBI,
ujeadbHbIN KoJieOaTebHBI KOHTYpP, TOHKAasl JIMH3a, MOJEJeld aToma,
aTOMHOTO $/Ipa U KBAHTOBOM MOJIEJIN CBETA;

pas3nuyarh yCJIoBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITNI XapaKkTep (pyH/IaMEHTAIbHbBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAM3UPOBATH U OOBACHITH DJIEKTPOMArHUTHBIC MPOIIECCHI U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIEC IIOJOKEHUS W 3aKOHBl 3JIEKTPOAUHAMUKU U
CIICUHUAJIBHOW  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsAna, cuia Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAyKuMH, mnpaBwio Jlenna, cBsa3p JJIC
CaMOMHAYKLIIMM B 3JIEMEHTE DJJIEKTPUYECKOM LENU CO CKOPOCTHIO
W3MEHEHUsS  CWJIbl  TOKAa, IMOCTYJaThl  CHEUUAIBHOM  TEOpPUU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJM3UPOBATh M OOBACHATH KBAHTOBBIE TMPOLECCHl M SIBJICHHUS,
WCIIOJIB3YSI TIOJIOKCHUSI KBAaHTOBOW (u3uMKW (ypaBHEHHE OWHINTEHHA
st hotodddexra, mepBbIi U BTOPOM MOCTyJIaThl bopa, mpuHIUI
COOTHOLIEHUs HeomnpeaenéHHocTeil [elizenOepra, 3aKOHbI COXpaHEHUSs



3apsI0BOTO ¥ MAacCOBOTO YHCEINI M SHEPTHH B STCPHBIX PEAKITUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

OMHKCHIBATh (DU3UYECKUE TPOIECCHI U SABJICHUS, WCIOIL3YS BEIMYUHEI:
HANPsHKEHHOCTD AIEKTPHUECKOTO TIOJISA, MTOTCHITHAT
AIEKTPOCTATUICCKOTO TIOJISA, pPa3HOCTh MOTCHITHAJIOB,
ANEKTPOABIKYINAS CHJIA, WHAYKIIMS MArHUTHOTO IIOJIsl, MAarHUTHBIN
NOTOK, cwia Awmrmepa, HWHIYKTUBHOCTB, SJEKTPOJBIDKYINAsS CHJa
CAaMOWHIYKIIMHM, JHEPTUsS MarHUTHOTO TIOJII TPOBOJAHUKA C TOKOM,
PEISITUBUCTCKANW ~ UMITYJIBC, TIOJHAS ~ DHEPTUs, DHEPrUsl  IMOKOS
CBOOOTHOW YaCTHIIBI, PHEPTUS M UMIYJIbC (OTOHA, MAaCCOBOE YHUCIIO U
3aps Aapa, SHEPTHS CBSI3H S/Ipa;

OOBSCHATH  OCOOCHHOCTHM  TPOTCKAaHWsSI  (PU3MYECKUX  SBJICHUI:
AJICKTPOMAarHUTHas WHIYKITUS, CaMOMH Ty KIIHS, pe30HaHC,
uHTepPepeHIus BOJIH, IU(paKIusa, AUCIEPCHUS, TOJHOEC BHYTpPECHHEE
otpaxxenue, Goroanekrpuueckuii dpdext (dboroaddexr), ambda- u
OcTa-pacnajbl sjIep, raMMa-u3aydeHue sjep, GU3UUYECKUe MPUHITUIIBI
CIIEKTPAIBHOT'O aHAJIM3a U PabOTHI Jla3epa;

OTpeeNsTh HANIPABJICHUE WHAYKIIMM MAarHUTHOTO TOJISi MPOBOJHUKA C
TOKOM, cuiibl AMmrniepa u cuibl Jlopenna;

CTpPOUTh H300pa)kK€HUE, CO3/1aBacMO€ IIJIOCKUM 3€pKajioM, TOHKOMN
JMH30#, ¥ paCCYUTHIBATH €TO XapaKTEPUCTUKH;

NPUMEHSITh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TTOHITHS, TEOPUH U
3aKOHBI JIJI1 aHajdu3a W OOBACHEHUS (PU3MYECKHUX IPOIIECCOB,
IPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUIECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIMHY 3BE3/] M BeeneHHol;
NPOBOAUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHHM, MPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl TMOJYYCHHOW 3aBUCHMOCTH
duznuecknx BENMYUH B BHAEC TpaduKoOB ¢ y4E€TOM aOCOIIOTHBIX
MOTPEIIHOCTEN  W3MEPEHMid, JeJaTh BBIBOJABI IO  pe3yJbTaTaM
UCCJICIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEIMYWH, TIPH ITOM
BBIOMpATH ONTUMATIBLHBIN METOT U3MEPEHUS, OIEHUBATh aOCOTIOTHBIE U
OTHOCUTEIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
MPOBOJUTh  ONBITHI O TPOBEPKE  MPEUIOKEHHOW  THUITOTE3HI:
TJIAaHUPOBATH HKCIIEPUMEHT, coouparh AKCIIEPUMEHTATHHYIO
YCTaHOBKY, aHAJIM3UPOBATH TOJIYYCHHBIC PE3YJIBTATHI U JIEJIaTh BEIBO O
cTaTyce MpeI0KeHHON THIIOTE3bI;



OMKCHIBATh METO/bI MOJYYEHHUS] HAYUYHBIX aCTPOHOMUYECKUX 3HAHM;
coOnmogaTe  mpaBuja  0e30macHOro  TpyJaa Mpu  NPOBEACHUHU
UCCJEIOBAHUA B paMKax y4eOHOIro S3KCIEpUMEHTa, MPaKTUKyMa U
y4eOHO-UCCIEOBATENbCKOM M TPOEKTHOM  AESATENBHOCTH  C
UCIIOJIb30BAaHUEM  W3MEPUTENBHBIX YCTPOMCTB W  J1TaOOPAaTOPHOTO
000py10BaHMUS;

peliarb pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
¢u3nueckol MOJENbI0: HAa OCHOBAaHMM aHAlM3a YCJIOBHUS BbIOMpAaTh
(dusznueckre MoJIeia, OTBEYalollue TPeOOBAHUAM 3aJlay, MPUMEHSThH
(GopMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYNATHI (PU3UUECKUX TEOPUI
OpU  HCMONB30BAHUM MATEMAaTUYECKUX METOJIOB peIIeHHs 3ajady,
OpPOBOAUTH  pacu€Thl HA  OCHOBAaHMM  HMMEIOIIMXCS  JIAHHBIX,
aHAIM3UPOBATH PE3YJBTATHl U KOPPEKTHPOBATH METOJbI PEIICHUS C
y4€TOM TIOJTyYEHHBIX Pe3YyJIbTaTOB;

pemiath KauecTBEHHbIEC 3aJayM, TpeOyrolue NPUMEHEHHUs 3HAHUU M3
pa3HbIX pas3fenoB Kypca (pu3uMKHM, a TakKe WHTErpallid 3HAaHUW U3
IpYruX TMPEIMETOB €CTeCTBEHHO-HAYYHOrO0 IIMKJIA: BBICTpauWBaTh
JIOTUYECKYIO LETIOYKY PACCyKJAEHUN C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX
YCTPOKCTB ¥ TEXHOJIOTMYECKUX MTPOLIECCOB;

NPUBOJIUTH TPUMEPHI BKJIA/la POCCHMCKUX M 3apYOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTU;

aHANMM3UPOBaTh M OLEHUBATh  TOCIEACTBUS ~ OBITOBOM U
IPOU3BOJACTBEHHOM  JIESITEIBHOCTH  4YEJIOBEKAa,  CBA3aHHOM  C
(GU3NYECKUMH NPOIIECCaMU, C MO3ULUN IKOJIOTUYECKONH O€30MMacHOCTH,
IPEICTABICHUNA O PAlMOHAJIBHOM IPUPOIOINOJIB30BaHUM, a TaKKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTH)KEHHM HAyKH W TEXHOJIOTMH s
JaJIbHEHIIIETO pa3BUTHS YEJIOBEUECKOr0 OOIIECTBa;

NPUMEHSTH Pa3IMYHbIE CTIOCOOBI paboThI ¢ MHPOpMaNHEH PU3NIECKOTO
COJIEp’KaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTUU JUIsSl TOUCKA, MEepPepadOTKU M NPEAbSIBICHUS Y4EOHOW WU
HAy4YHO-TOIYJISIPHON UHpOpMaIuH, CTPYKTYPUPOBAHUS u
UHTEpHpeTaund  UMH(pOpMalMM,  IMOJIYYEHHOHM M3  pPa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH AHAJIM3UPOBATH IMOJIYYaeMyH0 HH(POPMALHMIO



U OLIEHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSA 3HAHUHU,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA WH(OPMAIINY;

OpOSIBIISITh ~ OPraHU3alMOHHBIE W TIO3HABATENbHBIE  yYMEHUS
CaMOCTOSITEIFHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B  MpoIEecce
BBITIOJIHEHHUS TPOEKTHBIX U YU4eOHO-HCCIET0BATEIBCKUX PaboT;
paboTaTh B TpyMNE C WCHOJHEHHEM PAa3IWYHBIX COLUATBHBIX POJICH,
IUIAaHUPOBaTh  paboTy  TpyNmObl,  palMOHAIBHO  PAacCIpeAeisiTh
JeSTeIbHOCTh B HECTAHAAPTHBIX CHUTYaIUsAX, aJeKBAaTHO OIEHUBATh
BKJIa/I KOXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaEeMOi
npoOJIeMBIL;

IPOSIBIISITH MOTUBAIIMIO K Oyaymiel npodeccrHoHanbHON AeSITeTbHOCTH
10 CIEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITPUPO/IBI
1.1 HayuHsblil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXpPaHEHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUH 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHblie cocTosiHU BemecTBa. Da3oBble 14 |
' HEPEXO B
Hroro no paszneny 49

Pasnea 4. QJIEKTPOJIUHAMUKA




4.1 DIEKTPUYECKOE T10JIE 24
4.2 IToCcTOSIHHBIN 2EKTPUIECKUN TOK 24
4.3 Toxu B pa3nu4HbIX cpeax 6
Hroro no pazgeny 54
Pazznen 5. ®DU3HMUECKHUI MPAKTUKYM
5.1 Pu3NYEeCKU NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTHO€E ToJie 14
1.2 DIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannyeckue KoyieGaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
)3 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
2.4 OnTuka 25 1
Hroro mo pazgeny 60
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 Ochosbl CTO 5 1
Uroro no pazneny 5
Pa3znean 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15
4.2 ®duznka aToma 5




13 ®du3KKa aTOMHOTO Spa M 3JIEMEHTAPHBIX
' YaCTHII

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMUHU U aCTPOPU3UKU 12
Hroro no pazneny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
6.1 ®u3NYEeCKU NPAKTUKYM 16 16
Hroro mo pazgeny 16
Paznea 7. OGOBIIAIOIIEE IOBTOPEHUE
CucreMaruzanys 1 00o01eHne
71 MPEIMETHOTO COJEPKAHUS U OTbITa 15
' NeSITeNIbHOCTH, TPHOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE BpeMst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®duznka — pyHIaMeHTaJIbHas HayKa O
pupoie

Hayunb1ii MeTO1 MO3HAHUS U METObI
rccaenoBaHus GU3NIECKUX SBICHUI

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoisl. Habmonenue u
AKCIIEPUMEHT B (DU3HUKE

Crioco06s1 m3MepeHust GU3NIECKUX
BEJIMYUH

AOCOTIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN (PU3NYECKIX
BEJTMYUH

MopenupoBanue B pusuke. Ponb u
MecTo (U3UKU B POPMUPOBAHUHT
COBPEMEHHOU HAYyYHOU KapTHUHBI MUpPA, B
MPAKTUYECKOW JIeATEIbHOCTH JIFOIeH

MexaHn4ecKoe JIBH)KEHHE. Cucrema
orcueta. OTHOCUTEIIHFHOCTD
MECXaHUYCCKOI'O IBUKCHU . HpHMa}I u




oOpaTHast 3a/1a4M MEXaHUKHU

Panuyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKLUU Ha OCH KOOPIUHAT.
Tpaekropus. [lepemenienue. CKopocCTb.
NX npoekiuu Ha 0OCH KOOpAUHAT

PaBHOMEpPHOE ITPAMONIMHENHOE
nBuxkenue. ['papuyeckoe onvcanue
PaBHOMEPHOTO MPSAMOJIMHEHHOTO
JIBUKCHUS

10

CroxxeHune nepeMeneHnii 1 CKOPOCTEN.
Pemenue 3agau

11

HepaBHOMepHOE 1BMKEHME.
MrHoBeHHast CKOPOCTh. Y CKOPEHHE.
[IpsamonnHeHOE TBUKEHUE C
MTOCTOSIHHBIM YCKOPEHUEM

12

I'paduaeckoe onucanme
MPSIMOJIMHEHHOTO JIBUKCHHS C
MIOCTOSTHHBIM YCKOPEHUEM

13

CBoboaHoe majienre. Y CKopeHue
CcBOOOIHOTO MaJeHUs. 3aBUCHMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

14

JIBr>KeHue Tesia, OpOIIEHHOT0 O YIIIOM
K TOPU30HTY

15

KpuBonuHneliHoe nBuxeHue. [IBuxenne
110 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.




LleHTpOoCcTpeMUTENBHOE U MIOJTHOE
YCKOpEHUe

KonTtponsHast pabota o Teme

16 "Kunemartuka"

IIepBb1ii 3ak0H HproTOHA.

17 NHepuynanpHbIe CUCTEMBI OTCUETA.
[Tpunnun oTHOCUTENbHOCTHU ["anumest.
HeuneprinansHbie CHCTEMBI OTCUETA

13 Cuna. PaBHozelicTBytomas cuia. Bropoit
3akoH Herorona. Macca

19 B3anmopeiictue Ten. Tpetuii 3akoH
Hprorona

20 [Tpuniun cynepno3uiuu cui. Pemenue
3a/1a4 Ha NpUMEHeHue 3aKk0HOB HproToHa
3aKOH BCEMHUPHOTO TATOTECHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U
WHEPTHOW MacChl

” Cuna TsKeCcTH U yCKopeHue cBoOOHOTO
MaJieHus
JIBukeHre HeOECHBIX Te U UX

3 HCKYCCTBEHHBIX CIYTHUKOB. [lepBas
KOCMHMYECKasi CKOPOCTb. 3aKOHBI
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

)5 Cuna tpenus. [Ipupoaa u BuabI cun

TPCHUA. I[BI/I)KCHI/IC B XXUIKOCTH U Tra3c C




Y4E€TOM CHJIBI COIIPOTUBIICHUS CPEIbI

26

Hasnienue. ['mapocratnyeckoe AaBJICHUE.
Cuna Apxumena

27

AOGCOIIOTHO TBEPIOE TEIIO.
[MocTynarensHOE ¥ BpalaTeibHOE
JIBUKEHUE TBEPAOTO TENA

28

MoMeHT CHITBI OTHOCHUTEIHEHO OCH
BpaieHus. [linevo cumbl

29

CrnoxeHue cuil, IPUIIOKEHHBIX K
TBepAoMy Teny. LleHTp TsxecTu Tena.
YcnoBus paBHOBECHS TBEPAOTO Tela.
Buasl paBHOBeCcHs

30

Pemrenue 3agau

31

KonTtponbHas padoTa o teme
"Ilnnamuka. Cratuka TBepaoro tena'"

32

Nmnynbc MaTepuaabHON TOYKH,
CUCTEMbI MaTepuaIbHbIX ToueK. LleHTp
Macc CHUCTEMbI MaTepUAIbHBIX TOUEK.
Teopema o ABMKEHUHU LIEHTPA Macc

33

I/IMHy.]'IBC CHJIbI 1 UBMCHCHHEC UMITYJIbCA
Teaa. 3aKoH COXpaHCHU UMITYJIbCA.
PeakTuBHOE JBIKCHHE

34

MomeHT HMITYJIbCa MaTepHaHBHOﬁ
TOYKH. Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHUHA
MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX
ITOJIAX




35

Pemenue 3amau

36

PaboTa cusibl Ha MAJIOM U Ha KOHEYHOM
nepememneHuu. ['paduueckoe
MIPEJICTaBICHUE PAOOTHI CHITHL.
MOITHOCTH CHJIBI

37

Kuneruueckas sneprus. Teopema 00
W3MEHEHUH KUHETUYECKOW SHEPTUU
MaTepuaIbHON TOYKH

38

[ToTeHnManpHbpIE U HENOTEHIMAIBHBIE
cwisl. [loteHnmanbsHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tpetbst kocMuueckast CKOpocTh. CBsI3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOM 3HepTrun
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYE€CKOW SHEPTUU

40

Yupyrue u Heylpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyinu s vieanbHOM
KUAKOCTU

41

KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEHUs B MexaHUKe"

42

PazButHe npeacraBieHuit o npupoae
Ter10Thl. OcHOBHEIE NoJ10keHus MKT.
Huddysus. bpoyHoBckoe nBuxkeHHne

43

Ctpoenue ra3000pa3HbIX, KUAKUX U
TBEPJBIX TeJ. XapakTep JBUKCHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BELIECTBA




Macca u pazMepbl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [loctosiHHas
ABoraapo

45 Temnepatypa. TemnoBoe paBHOBECHE.
Ikana [enbcust

46 Pemenue 3anau

47 Wneanpublii ra3. ['a30BbIe 3aKOHBI

43 VYpaBHenne MeHeneeBa-Knamnelpona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3akoH
JanpToHa

50 N3omporieccs B uaeaqbHOM Tas3e ¢
MOCTOSIHHBIM KOJIMYE€CTBOM BEIlECTBA
I'paduaeckoe nmpencraBieHue

51 M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3obapa

52 OcHoBHoe ypaBHeHne MKT

53 Pemtenue 3amay
CBs13b a0COJTIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO

54 cpeaHel KUHETUYECKON dHepruei
MOCTYNATENFHOTO TEIJIOBOTO JIBUKECHUS
€€ yacTHull

55 O06o0061eHre u cucTeMaTu3alus 3HaHu’
o teme "OcHoBsl MKT"

56 KonTtponsHas padora o Teme "OCHOBBI




MKT"

57

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHMX ycnoBui uis T/l cucreMsl.
Baemnue 1 BHyTpeHHUE TapamMeTpBl.
[Tapamerps! T/I cuctemsel Kak cpeHue
3HA4YEHMS BEJIMYHH, OIIMCBIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Havano TepMoIuHaMUKH.
CamornpousBoiibHas penakcarus T /]
CHUCTEMBI K TEINIOBOMY PaBHOBECHIO

59

Monens UeaJIpLHOTO Ta3a B
TepMOJMHAMUKE. Y CJIOBHUS
MPUMEHUMOCTH 3TOU MOJIETTH

60

VYpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHUE JIJIs1 BHYTPEHHEN SHEPTUu

61

Bripaxkenue 1yisi BHyTpeHHEN SHEPTrUn
OJIHOATOMHOTO HJICAJIbHOTO Ta3a.
KBa3ucraTnueckue u HeCTaTUYECKUE
MIPOLIECCHI

62

DnemeHTapHas paboTa B
TepMoiMHamMuKe. Beraucienue paboTsl
o rpaduky mpoiecca Ha pV-auarpamme

63

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sneprun T]l cuctemsl 6e3
COBepILIEHUs pabOThI

64

KOHBCKHI/IH, TCIUIONIPOBOJHOCTD,
HU3JTy4YCHUC




KomnuectBo Temnortsl. TemioéMKOCTE
Tena. Y AenbHas U MOJIsIpHas

65 TEIJI0EMKOCTH BeEIlleCTBa. Y JeabHAs
TEIJIOTa CTOPaHUs TOTLTUBA

66 Pacuér konuyecTBa TEIIOTHI IpH
Tertonepeaye

67 [Tonsarue 06 anuabaTHOM TIpOIIECCe.
[IepBblit 3aKOH TEPMOJUHAMUKH
KonnuecTBo TemIoTs 1 paboTa Kak

68 Mepbl I3MEHEHHSI BHYTPEHHEN YHEPTUH
T/l cucremsbl
BTtopoii 3akoH TepMOIUHAMUKY IS

69 PaBHOBECHBIX M HEPAaBHOBECHBIX
nporeccoB. HeoOpaTumMocTh MpUpOTHBIX
MIPOIIECCOB
[TpuHIUIIBEI AEHCTBUS TEMJIOBBIX MAIIUH.

70
KII

71 MaxkcumanbHoe 3Hadenre KIT. Hukn
Kapno

72 Pemrenue 3agau
DKOJIOTHYECKHE aCIEKTHI UCIIOIb30BaHUs

73 TEIUIOBRIX ABUrareiiel. TermioBoe
3arpsi3HEHUE OKPYKaIoLIei cpebl

74 Pemienue 3agau

75 O0o001IeHNEe B CHCTEMAaTH3allus 3HAHU T

no teme "Tepmoannamuka. Tennosbie




MAaIIuHb"

76

KonTtponsHast pabota o Teme
"TepmoanHamuka. TernaoBbie MATUHBL"

77

[TapooOpa3zoBanue v KOHICHCAIIHSL.
Hcnapenue u kurienue. Y aejibHas
TEIJI0Ta MapooOpa3oBaHUs

78

HaCI)IHICHHBIG M HCHACBIIICHHBIC I1aphI.
KauectBeHHas 3aBUCHMOCTD INIOTHOCTH
" JaBJICHHA HACBIICHHOTO IMapa OT
TEMIICPATYpPhbI, UX HE3AaBUCUMOCTE OT
00BbEMa HACHIIIIEHHOTO TIapa.
3aBHCHUMOCTH TEMIICPATYpPhbl KUIICHHUA OT
TaBIICHUSI B XKUIKOCTH

79

BraxxnocTts Bo3myxa. AGCOMOTHAS U
OTHOCHTEIbHAS BIIAYKHOCTD

80

Pemrenue 3agau

81

Teépnoe Teno. Kpucramimyeckue u
amop(HbIe Teraa. AHU30TPOIUS CBOWCTB
KpHUCTAILJIOB

82

[TnaBieHre U KPUCTAUTA3ALIMSL.
VaenbHas TEII0TA MJ1aBICHUS.
Cybnumarnus

83

Jlebopmaruu TBEPAOTO TEA.
Pactsoxenne u cxxarue. Cipur. Moayinb
IOwnra. [Ipenen ynpyrux negopmannit

84

TennoBoe paciupeHUC JKUJIKOCTEH U




TBEPABIX T€J1. AHFAPMOHU3M TEIUIOBBIX
KOJIeOAaHMI YaCTHUI] BELIECTBA

85

[IpeobpazoBanue sHeprin B (Hha30BBIX
nepexoax

86

VYpaBHeHuUE TEIJIOBOro OanaHca

87

Pemenue 3amau

88

[ToBepXHOCTHOE HATSKEHUE.
Kanunnspueie spnenus. Jlapnenne noa
HWCKPUBJICHHOW MOBEPXHOCTHIO
xunkoctu. @opmyna Jlannaca

89

O000111eHNE U CUCTEMATHU3aIUs 3HAHUI
1o Teme "ArperarHsle COCTOSIHUS
BemiectBa. dazoBbie mepexoap"”

90

KonTtponbHas padoTa o teme
"ArperatHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"”

91

DneKkTpu3arys Tei U e€ MPOosIBICHUSI.
DIeKTpu4ecKuil 3apsa. [IBa Buaa
ANEKTPUIECKUX 3apsaaoB. [IpoBogHuKH,
JTUDJICKTPUKHU U TIOJTYTIPOBOTHUKH

92

DIeMEHTapHBIN 3JIEKTPUUYECKUAN 3apsi.
3aKOH COXpaHEHUs JIEKTPUUECKOTO
3apsiaa

93

B3aumopenicteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kymona

94

Pemenue 3amau




95

Dnekrpuyeckoe nosie. Ero neiictBue Ha
ANEKTPUUECKUE 3aPSI/IbI

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOubIit 3apsia. Jluaun HAPsHKEHHOCTH
aneKTpudeckoro nois. OJHOpoIHOE
ANEKTPUYECKOE T10JIe

97

[ToTeHIMamTbHOCTH DJIEKTPOCTATUIECKOTO
nousd. Pa3HoCTh MOTEHIIMAJIOB U
HaIpsDKEHUE

98

[ToTeHumanpHas SHEPrUs 3apsiaa B
UIEKTPOCTaTHYECKOM roe. [ToreHnnan
IEKTPOCTATUYECKOTO OIS

99

CBs13b HaNPSDKEHHOCTH TOJIS U PA3HOCTH
MOTEHIIUAJIOB JUISI 3JIEKTPOCTATHUYECKOTO
oJIs

100

[TpuHIUTT CYTIEPIIO3UITUHN IIEKTPUUECKHIX
noJieu

101

Pemrenue 3agau

102

[Tosie Toueunoro 3apsiaa. [ose
PaBHOMEPHO 3apsHKEHHOU cepbl

103

[Tone paBHOMEPHO 3apsKEHHOTO TIO
00Bsémy mmapa. [lone paBHOMEpHO
3apsKEHHOU OECKOHEYHOM MII0CKOCTH

104

HpOBOI[HI/IKI/I B DJICKTPOCTATUYICCKOM
mnojie. YCiaoBue paBHOBCCHUA 3apA10B

105

Z[I/IBJ'ICKTpI/IKI/I " IIOJYIIPOBOJHUKU B




QJICKTPOCTATUYCCKOM II0JIC

Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCAaTopa. DJIEKTPOEMKOCTh
MIJIOCKOTO KOHJIEHCATOPa

107 [TapannensHOE coeqMHEHNE
KOHJIEHCAaTOPOB

108 [TocnenoBarenbHOE COEAMHEHUE
KOHJIEHCATOPOB

109 DHeprus 3apsKeHHOr0 KOHAEHcaTopa

110 Pemenue 3agau

11 JIBrKEHHE 3apsyKEHHON 4acTUIBI B
OJTHOPOJTHOM DJIEKTPUUECKOM TI0JIe

112 Pemrenue 3agau

113 O0001IeHre U cucTEMaTU3alNs 3HAHUI
1o teme "DnekTpuueckoe nosie"

114 KounTposbnas pabora no teme
"Dnekrpuueckoe noie"
Cuina toka. [locTossHHBIN TOK. Y CIOBUSA

115 CYILIECTBOBAHUS MOCTOSHHOTO
AIIEKTPUYECKOTO TOKa

116 Ncrounuku toka. Hanpsbxenue u 3/1C

17 3akoH OMa Juisl y4acTKa LEeMH.
DNEKTPUUYECKOE COMPOTUBIICHHE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 JITMHBI

" IUIomagu nmomnepeuHoro CCUCHUs




YaenpHOE COIMPOTUBJICHUC BCIUICCTBA.

119 1
Pemenne 3amau

120 [TocnenoBarensHOE, MapaieibHOE, |
CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX |
ueneii. [IpaBuna Kupxroda

122 Pemenue 3agau 1

123 Pabora snexkTpuyeckoro Toka. 3aKoH |
Jxoyna —Jlenna

124 Pemenne 3amau 1
MOIIHOCTh 3JIEKTPUYECKOTO TOKA.

125 TerioBass MOIITHOCTH, BEIZIesAeMasl Ha 1
pesucrope

126 Pemenue 3amay 1

127 OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE |
HCTOYHHKA TOKA

128 3akoHn OMa Jy1si IOJTHOM (3aMKHYTOM ) |
AIEKTPUYECKOH LIeTH

129 Pemenue 3amau 1

130 MOIIHOCTE UCTOUYHHKA TOKA 1

131 KopoTkoe 3ambikanue 1

132 Konpaencarop B 11enu noCTOSIHHOTO TOKa 1

133 Pemrenne 3amau 1

134 Pemenne 3amad o teme "IlocTosTHHBIN |

IEKTPUYECKHUM TOK"




Pemrenue 3agau mo reme "TlocToSIHHBIH

135 . "
ANEKTPUUECKUI TOK

136 Pemenue 3anay no teme "IlocTosiHHBIN
ANEKTPUIECKUH TOK"

O06o00menne U cucTeMaTru3alus 3HaHUH

137 1o TeMe "I1oCTOSIHHBIN 2K TpUUECKUi
TOK"

138 KontponbHas padoTa o Teme
"[ToCTOSIHHBIN 3JIEKTPUYECKHUM TOK"
DnexTpuyecKkas IpoBOJUMOCTh

139 Pa3JINYHBIX BEIIECTB. DJIEKTPHUIECKUI
TOK B MeTayiax. CBepXIpOBOIMMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax u

140 paciuiaBax 3J€KTPOJUTOB. 3AKOHBI
®dapages 1S AIEKTPOIU3a

141 DJIEKTpUYECKHI TOK B razax. [lnazma

142 DIIEKTPUYECKHUI TOK B BaKyyMe.
Bakyymubie npu0opbl

143 DJIEKTPUYECKHUI TOK B MOJYIPOBOJHUKAX

144 [TonynpoBOAHUKOBBIE TPUOOPHI
Ou3nyecKuii MPakTUKyM IO TEME
"N3mepeHue CUIibl TOKA U HAMIPSKEHUS B

145 L[ENU TOCTOSHHOTO TOKA MPY OMOIIH

aHAJIOTOBBIX U IIU(PPOBBIX
U3MEpUTENbHBIX MPUOOPOB" MK
"3HakoMCTBO ¢ I (PpoBoi TabopaTopueit




no ¢usuke. [Ipumeps n3mepenus
(GU3NYECKUX BETMYUH TPU TIOMOIIH
KOMITBIOTEPHBIX JTATYUKOB"

146

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3y4ueHre HepaBHOMEPHOTO JIBUKECHUS
C LETBI0 ONPEACIICHUS MTHOBEHHOM
ckopoctH"

147

Pu3NYEeCKU NPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHHUsl IpH
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JNBIDKEHHUH 110 HAKJIOHHOU INIOCKOCTH"
niu "HccrenoBannue 3aBUCHMOCTH ITyTH
OT BPEMEHHM IIPH PAaBHOYCKOPECHHOM
NBIKeHuN"

148

OU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune yckopeHusi CBOOOJHOTO
najgenus" win "M3ydenue nBUKEHUs
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

149

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHue NBUKEHUS TeJla 10
OKPY>KHOCTH C IMOCTOSIHHOM 10 MOJTYJTIO
ckopocthio" win "HMccnenoBanue
3aBHCHMOCTH TIEpHOJ1a oOparieHus
KOHHMYECKOTO MasiTHUKA OT €0
rapameTpoB”

150

Pu3NYEeCKUH IPAKTUKYM I10 TEME
"N3mMepeHune paBHOACUCTBYIOIIEH CUIIBI




IIpU IBWKEHUU OpYyCKa 110 HAKJIOHHOM
mwiockoctu" nimu "IIpoBepka runoTessl o
HE3aBHCUMOCTHU BPEMEHU JBUXKECHUS
Opycka 10 HaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

Pu3NYEeCKU NPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00pa3iie, oT ux aepopmanun”
iy "M3yueHne NBUKEHUS CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
nérkuit 610K"

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korddumrieHTa TpeHus 1mo
BEJIMYUHE YIII0BOTO KOA(PPHUIIHECHTA
3aBucumoctd Frp(N)" nam
"UccnenoBanue IBMKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
ko3 durmenTomM TpeHus" uiIu
"N3ydenue NBUKEHUSI Tpy3a Ha Baly C
TpeHuem"

153

dusnuecKuil MpakTUKYM 110 TEMe
"UccnenoBanue ycioBUl paBHOBECHS
TBEPJIOTO TeJa, UMEIOLIETO OCh
Bpamenus" wim "KoHcTtpynpoBanue
KPOHIUTEHHOB U pacuéT CUJI yrpyroctu"
niu "M3ydeHne ycTon4uBOCTH TBEPIOTO




TEJa, UMEIOLIET0 IUIOIA/lb OOPhI"

154

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepeHue ummynbca Teja 1o
TopMo3HOMYy nyTu" uinun "M3mepenue
CHWJIBI TSITU, CKOPOCTU MOJIENH
AIEKTPOMOOUJISE U MOIIIHOCTHU CHUJIBI TSATH"
win "CpaBHeHUE U3MEHEHHS UMITYJIbCa
TeJa C UMITYJIbCOM CUJIBI" WK
"UccnenoBanue coXxpaHeHUs UMITYJIbCa
IIpU yIIPYroM B3aUMOJAECUCTBUM" UITN
"N3mepeHne KWHETUYECKOW SHEPT U
TeJa N0 TOPMO3HOMY ITyTH"

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHne n30TeEpMUUECKOTO polecca
(peKOMEeHJJ0BaHO HCIIOIb30BaHHE
nudposoit 1abopatopun)" umm
"M3ydyeHnne u30XopHOro mpoiecca’ uin
"N3yuenue nu3obapHOTo mpornecca’ win
"I[IpoBepka ypaBHEHUSI COCTOAHUSA"

156

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ynenbHol TermioéMKocTu"
unu "HccnenoBanue mpoiiecca
OCTBIBaHHUS BellecTBa" MM
"UccnenoBanue aauabaTHOro mpoiecca'
nunu "M3yueHne B3auMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBUSA U

TEMIIEpPaTypbl KUIIEHUS )KUIKOCTEN"




157

Pu3NYEeCKUH IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN HCTIapEHUS
xuakocrei" wim "M3mepenne ynenpHou
TETUTOTHI TIJIABJICHUS JIbAa" UIN
"N3yueHue cBOWCTB HACHIIIEHHBIX
napos" win "M3mepenne abcoatoTHON
BJIQ)KHOCTH BO3/yXa U OIIEHKA MacChl
napos B nomenieHun". 3mepenue
K03(¢(uImeHTa NIOBEPXHOCTHOTO
HaTSKEHUS

158

Pu3NYEeCKU NIPAKTUKYM IO TEME
"HaGnroenue mpeBpamieHust SHEPTuu
3apsOKEHHOTO KOHJIEHCATOPa B DHEPTHIO
n3nydeHus ceeroaunona’ wim "M3ydenue
MPOTEKaHUS TOKA B LIETIH, COACpIKaIe
KoHAeHcarop'" win "Pacnpenenenue
Pa3HOCTHU MOTEHITUATIOB (HAMPSHKEHNS)
MIPH TIOCJICIOBATEIHHOM COSMHEHUH
KOHAEHCATOpOB"

159

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue CMEMIAHHOTO
COEJIMHEHUS PE3UCTOPOB" MK
"N3mepeHue yaenabHOTO COMPOTHUBICHUS
npoBoHUKOB" win "MccnenoBanue
3aBUCHUMOCTH CUJIbI TOKA OT HANPSKEHUS
JUUTS TaMITbl HaKaJuBaHus"

160

Pu3H4eCKU MPAKTUKYM I10 TEME




"Habmroienue amekTpousa’ min
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "HMccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIICHUS] TEPMOPE3UCTOPA OT
temrieparypbl” uian "CHsTHE BOJIBT-
aMIIEpPHOI XapaKTepUCTHKU Auoa"

161

Pesepsubrit ypok. O60011eHNE 1
CUCTEeMAaTH3aIHsI 3HAHWIA 110 TeMe
"KunemaTtuka"

162

Peseprubrit ypok. O6001eHNE 1
CUCTEMAaTH3aI¥sl 3HAHHUH 110 TeMe
"Ilnnamuka"

163

Peseprubiit ypok. O6001eHNE 1
CHCTEMAaTHU3alis 3HaHUH 110 TEME
"CraTtuka TBEpI0ro Tena"

164

Peseprubiit ypok. O6001eHNE 1
CUCTEeMaTH3alusl 3HAaHHU 110 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

165

PesepBubIit ypok. O600meHNE 1
cucTeMaTH3alys 3HaHUM 1o Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI
Teopun"

166

PesepBuriit ypok. O6001IeHNE U
CHCTEMAaTHU3aIis 3HaHUH 10 TEME
"TepmoanHamuka. TenaoBble MAIUHBL"

167

PesepBHriit ypok. O6001IeHNE 1
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME




"ArperaTHble COCTOSIHMSI BELLIECTBA.
da3oBbIe MEpexoibl"”

168

Pesepubriit ypok. O60011eHUE 1
CUucreMartu3anus 3HAHUH 110 TEME
"DnexkTpuueckoe mojue"

169

PesepBubrit ypok. O60011eHNE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"TToCTOSIHHBIN 27eKTpUYECKUi TOK"

170

Peseprubrit ypok. O6001eHNEe 1
cucTeMaTu3anus 3HaHuil o reme "Toku
B pa3JIMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

B3aI/IMO)1€I\/JICTBI/Ie IIOCTOSIHHBIX MAardiuToB
" IPOBOJHUKOB C TOKOM. MarnutHoe
noJse. ['unore3a Ammepa

Bektop marauTHOM uHAyKIuu. [TpuHmn
CYNEPHO3UIIUYA MATHUTHBIX MOJIEH.
JIvHUM MarHUTHOW WHIYKIHH

MarsuTHoO€ 10JIe TPOBOTHHUKA C TOKOM.
OnbIT OpcTena

Cuna Amriepa, €€ HanpaBJI€HUE U MOYJb

Pemrenue 3agau

[Ipumenenue 3akoHa Amrepa.
DNeKTpOU3MEpUTENIbHbIE TPUOOPHI

Cuna JlopeHiia, e€ HanpaBJIeHUE U
MOAyIb. JIBUKEHHE 3apsyKEHHON
YaCTHUILIBI B OJHOPOTHOM MarHUTHOM
rnosie

Pemenue 3amau

Pa6ora cunel Jlopenna

10

Pemenue 3amau

11

MarauTHOE€ I0JI€ B BEIIIECTRBE.

bt | | |




®eppoMarHeTuky, napa- u
JUaMarHeTUKH

OcHOBHBIE CBOWCTBA (h)eppPOMArHETUKOB.

12 [Tpumenenne heppoMarHeTHKOB

13 Pemenne 3ama4 o reme "MarautHoe
moJie"

14 Pemenne 3amau no teme "MarautHoe
moJie"

s SBneHue AMEKTPOMArHUTHON WHIYKIIUH.
[ToTok BEKTOpa MarHUTHOM MHIYKIUU

16 OC urnykuu

17 3aKOH AMEKTPOMArHUTHON UHIYKIIUH
®dapanes

13 Buxpeoe anektpuueckoe noJie. Toku
dyko

19 OJIC MHAYKIMH B IBUOKYIIAXCA
MPOBOTHUKAX

20 Pemrenue 3agau

21 [IpaBuno Jlenna
NunykrtuBHoCTh. KaTymka

22 WHJYKTUBHOCTH B LIETIH ITOCTOSTHHOTO
TOKa

7 SABnenue camounaykiuu. J/C
CaMOMHIYKIINU

24 DHeprusi MarHUTHOTO TOJIs KaTYIIKHU €

TOKOM. 9J'ICKTpOMaFHI/ITHOC oJIC




25

Pemenue 3amau

O0001IeHME U CUCTEMATU3ALUS 3HAHUM

26 " "
1o TeMe "DNeKTpoANHAMUKA

7 KonTtposneHast paboTa 1o teme
"DnexkTpoauHaMuka"

)% Konebarenpuas cuctema. CBOOO HBIC
KoJiebanus1. ['apMoHnYecKre KoaeOaHus

29 Kunematudueckoe 1 fUHaAMHYECKOE
OITMCAaHME KOJIeOaTENbHbBIX IBUKEHHI
DHepreTudeckoe onrcanue. BeiBo
JUHAMUYECKOTO OTTHUCAHMS

30 TapMOHHYECKUX KOJIEOAaHUW U3 UX
SHEPTEeTUUECKOTO ¥ KHHEMaTHYECKOTO
OIMCAHHUS

31 Awmrutyna u dasza konebaHuit
[Tepnona u wacTora konebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJI€OaHUHI

32 MaTeMaThu4eckoro MasitHuka. [lepuos
CBOOOJIHBIX KOJICOAHUH TTPY>KMHHOTO
MasTHUKA

13 3aryxaromue kojebanus. BeiHyXIeHHBIE
Konebanus. Pe3onanc

34 ABTOKOJI€0aHHUSA

35 Pemenne 3agau

36 VYpoxk-koHpepeHuus "MexaHnuecKue

KoJIcOaHUS B MY3bIKaJIbHBIX




UHCTpyMeHTax"

O0001IeHME U CUCTEMATU3ALUS 3HAHUM

37 o teme "Mexanudeckue KojacoOanus"

o DNeKTpOMarHUTHbIE KOJICOaHusI.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTY b

39 3aps/ia KOHJIEHCATOpa ¢ aMIUIUTY 101
CHUJIBI TOKA B KOJIEOATEIIbHOM KOHTYpE

40 3aK0oH COXpaHEHUs SHEPTHH B HICATLHOM
KoJie0aTeIbHOM KOHTYpE
3aryxarolue JIeKTpOMarHuTHbIE

41 KojeOanus. BeiHyX/1eHHbIE
ANIEKTPOMATrHUTHBIC KOJICOaHMS

4 [Tepemennsbiii TOK. Pesuctop u
KOHJICHCATOP B IIETH MIEPEMEHHOTO TOKa

43 Karymika vHIyKTUBHOCTH B IIETTH
MePEMEHHOTO TOKa

m 3akoH OMa J1sl AIEKTPUUYECKOH 1enn
MePEMEHHOTO TOKa
MOITHOCTh MEPEMEHHOTO TOKA.

45 AMILTUTYIHOE U JEHCTBYIOLIEE 3HAUYEHUE
CHWJIBI TOKA U HaIPSHKCHUS

46 Pe3onaHc B asieKTprUUecKoOi 1enu

47 Pemienue 3agau

43 WneansHbiif TpancdopmaTop.

HpOI/BBO,[[CTBO, nepeaadya u HOTpe6J'IeHI/Ie




JNEKTPUYECKOM SJHEPrUn

DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOICTBE IEKTPOIHEPTUH.

9 KynsTypa ncnons3oBanus
AJIEKTPOIHEPTUH B IOBCEAHEBHOM KH3HU

50 Pemenne 3amau

51 Pemenue 3agau
O0600611eHre u cucTeMaTu3alus 3HaHui

52 1o TeMe "DJIeKTpOMarHuTHbIE
KojeOaHus"

53 Mexanndeckue BOJIHbI. XapaKTePUCTUKH
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTHUKH 3BYKa

56 Nudpaszsyk u ynerpassyk. [llymosoe
3arpsi3HEHUE OKpY KarolIei cpebl

57 Pemtenue 3amay

53 DJIEKTPOMAarHuTHbHIE BOJIHBI. M3myyeHue
AIIEKTPOMArHUTHBIX BOJIH

59 DHeprus 1eKTPOMArHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMATrHUTHBIX BOJTH
[Ikana 3eKTpOMarHUTHBIX BOJIH.

60 [IpuMmeHeHne 1eKTPOMarHuTHRIX BOJIH B
TEXHUKE U OBITY

61 [IpuHUHMIIBI paIMOCBS3U U TEIEBUACHMUS.

Pagnonokanms. 9HeKTp0MaI‘ HUTHOC




3arpsi3HEHHE OKPY)KAIOIICH Cpe/Ibl

62

KonTtponsHast pabota o Teme
"Konebanus 1 BOJHBI"

63

Cger. 3aKOH NPSIMOJMHENHOTO
pacIpocTpaHeHHs CBETa

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHEITHOTO PacpoCTpaHEHUSI
CBETa

65

Otpaxenue cBera. [Inockoe 3epkaio.
Cdepuueckoe 3epkaiio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHEe
oTpaxeHnue. [IpeneabHbIid yroJ MoJaHOTO
BHYTPEHHETO OTPAKECHUS

67

Pemenne 3aaa4 Ha IPpUMCHCHHUE 3aKOHOB
OTpaXCHUSA U ITPEIIOMIICHUA CBETA

68

Xon nydel B mpusme. Jlucnepcus cBera.
CnoxHbIl cocTaB Oenoro ceera. Llper

69

JInna3bpl. POKYCHOE PACCTOSIHUE U
OIITHUECKAs CUJIA JIMH3EI

70

[TocTpoenue n300paxeHunil B TUH3aX U UX
cUCTeMax. YBeJINYCHHUE JTMH3bI

71

Pemienue 3amaq Ha MOCTPOCHUC
H306pa)1(eHPII>i, MOJIy4a€MbIX C IMIOMOIIBIO
JINH3




72

I'ma3 kak onTuyeckas cucTeMa

Pewmrenne 3anau. IIpeneinst

73 MIPUMEHUMOCTH T'€OMETPUUECKON ONTUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 JHucnepcus cBera

76 HNurtepdepentius creta

77 KorepeHnTHble HCTOYHUKH. Y CIIOBUS
HaO0JII0IEHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenne uateppepeHun

80 Hudpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemrenue 3agau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cera

84 Pemrenue 3agau

85 CBeToBbI€ SIBJICHUS B IPUPO/IC

26 O06o0061eHre u cucTeMaTu3alus 3HaHu’
o teme "OnTuka"

87 KonTponsnas paborta o Teme «OnTrKa»
['paHuIpl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXAaHHUKH. 3aKOHBI MIEKTPOAUHAMUKH U
IIPUHLIUIT OTHOCUTEIBHOCTH

89 IlocTynatel ciennaabHONW TEOPUU




OTHOCUTCIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Ipeo6pazoBanwmst Jlopenma. Ycinosue

90 NpUIUHHOCTH. OTHOCUTEIBLHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU
Y COKpaIleHUE JJINHbI

91 DHEprusi U UMITYJbC PEISITUBUCTCKOM |
YaCTHIBI
CBs13b MacChI ¢ SHEPTUEN U UMITYJIBCOM

92 PENATUBUCTCKOM YaCTULIBI. DHEPT U 1
TTOKOS

93 PaBHOBECHOE TEMIOBOE U3ITydeHUE 1

94 3akoH cMmemeHus Buna 1

95 I'mnoresa M. Ilinanka o kBaHTax. @OTOHBI 1

96 DHeprus U UMNynbc GpoToHa 1

97 dotorddext. OnbiTel A. I'. CToneTona. |
3akonsl poTtordhdexra
YpaBHeHue DUHILITEHA 1S

98 dotorddexra. "KpacHas rpanumna" 1
dhoTorddekra

99 JaBnenue cBeta. Onbitel I1. H. JIeOGenepa 1

100 BoaHoBEIE CBOMICTBA YaCTHUII 1
Bousnsl e bpoitnis. JlnmuHa BOJHBI 1€

101 Bpoiins u pa3mepsl o0acTu 1
JIOKAJIU3alUK IBMKYILIEHCS YaCTULIBI

102 KopnyckynsipHO-BOJIHOBOW Jyann3m 1




103 Jludpakmus 37EKTPOHOB Ha KPUCTAJIAX
Crienurka u3MepeHuii B MUKPOMUPE.

104 CooTHoIlIeHHs HEOTIPEACIIEHHOCTE!
Ieiizenbepra

105 Pemenue rpaduueckux 3amadq

106 Pemrenne pacu€THbIX 33124
KonTpomasHas paborta no Temam:

107 "Ocnosel CTO", "KopmyckymnsipHo-
BOJIHOBOM nyaynsm"”

OMBITHI TTO UCCIIETOBAHUIO CTPOCHUS

108 aroMa. [lmanetapHas Moieinp aroMa
Pezepdopna

109 [Toctynater bopa

110 Buppst cniektpoB. CriekTp ypoBHEH
SHEpPruM aToMa BOJIOpo/ia

11 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sipa I eitzenGepra-

113 HBaneHko. 3apsii 1 MacCOBOE YUCIIO
siapa. M3oTonbl. PagnoakTHBHOCTH
3aKoH paAMOaKTUBHOTO pacmaja.

114 CBolicTBa HOHU3HUPYIOLIETO U3ITy4EHUSI.
BnusiHue pagnoakTUBHOCTH Ha KUBbIE
opranusmsl. Jlozumerpus

115 OHeprus cBA3U HyKJIOHOB B S7Ipe.




SAnepusie cuibl. Jledekt Maccel spa.
SnepHbie peakunu. AnepHble PEaKTOPHI.
[TpobGnemsbl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUYECKUE
aCTIEKTHI Pa3BUTHSI SJIEPHOM YHEPTETUKU

116

MeToapl perucTpaly U UCCIeI0BaHMS
3JIEeMEHTapHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS.
BapuoHnbl, ME30HBI U JIENITOHBI.
[IpencraBnenune o CTaHAapTHON MOJCIIH.
KBapk-rirooHHas MOJIenb aipOHOB

117

®wu3suka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepust U1 TEMHAs
sHeprus. EnuHcTBO husmdeckoit
KapTUHBI MUpa

118

DTanbl pa3BUTUSA ACTPOHOMUHU. 3HAYCHHUE
aCTPOHOMHUU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS IPUPOIBI KOCMHUYECKHIX
00BbEeKTOB. MeTO 1l aCTPOHOMHYECKHX
HUCCIIEI0OBAHNI

120

COBpeMCHHHe OIITHYCCKHUEC TCIICCKOIIBI,
PaduOTCIICCKOIIbI, BHeaTMOC(i)CpHaH
ACTpOHOMUSA

121

Bun 3Bé3nnoro Heba. Co3pesnus, spkue
3BE3/1bl, TUIAHETBI, UX BUJUMOE JBUKCHHE

122

ConHeuHas cucTeMa. COJ'IHI_IC.




CosHeyHast aKTUBHOCTE. MICTOUYHUK
sHeprun CoJIHIIA U 3BE3]T

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Jlnarpamma "creKTpaabHbIA KJIAcC —
CBETUMOCTD"

124

3Be31bI INIABHOM MOCIIEA0BATEIHLHOCTH

125

Bnyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIe MPEACTaBIECHUS O
MIPOUCXOXKACHUU U 3BoJrolnu CoJlHIa U
3BE3]1. DTaIbl )KU3HHU 3BE3T

126

Muneunslii [Iyre — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE OBIPHI B ApaX
raJIaKTUK

127

Bcenennas. Pacmiupennie BeeneHHOIM.
3akon Xa06ma. Teopust bombIoro
B3pbIBa. PenkTOBOC M3ITyueHue

128

Macmrabnas cTpykrypa BeenenHoii.
MeraraiakTuka

129

Hepewménnsie npoOieMbl acTpOHOMUU

130

Ou3nyecKuii MpakTUKyM 0 TeMe
"UccneqoBanre MarHUTHOT'O II0JIS
IMOCTOSTHHBIX MarHUTOB'" HMJIH
"UccneqoBanue CBOMCTB
¢deppomaraerukos" win "HccnenoBanue
JCUCTBUS MOCTOSIHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"




Pu3NYEeCKUH IIPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" wiu

131 "N3ydyeHue 3aBUCUMOCTH CHJIbI AMIiepa
oT cuibl Toka" win "OnpeneneHue
MarHUTHON MHIYKIIMU Ha OCHOBE

nu3MepeHus cuiibl AMmepa"

Pu3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue sBICHUS

132 AJIEKTPOMArHUTHOM MHIYKIMU" WK
"Onpenenenre MHAYKIIMA BUXPEBOTO
MAarHUTHOTO TOJIs"

Pu3NYEeCKU NPAKTUKYM IO TEME
133 "UccneqoBanue IBJICHUS
camounaykuu" uinu "Coopka Moienn

3JIEKTPOMArHUTHOTO reHeparopa’

DU3NYECKUH TPAKTUKYM 10 TEME
134 "U3mepeHue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPY>KHHHOTO

MasTHUKOB"

DuU3NYECKUH TPAKTUKYM 10 TEME
135 "[IpeoOpazoBanue PHEPTUU B
MPY>KUHHOM MasiTHUKE"

®duznyuecKuil MPaKTHUKYM 110 TEMe
"HccnemoBanue mepeMEeHHOIO TOKa Yepes
136 MOCJIEIOBATEIBHO COeTUHEHHBIE
KOHJICHCATOP, KaTYILIKY U PE3UCTOp" HIn

"UccnenoBanue paboThl HCTOYHHUKOB




CBETa B LIENH [IEPEMEHHOTO TOKaA"

PuU3NYECKUH IPAKTUKYM 110 TEME
137 "N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nokasaresns npeaoMICHUS

138 " "
crexna" win "llonydenue n3oOpaxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"
Pu3NYEeCKU NIPAKTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
139 paccTosiHUA OT BellecTBa (Ha mpuMepe

XKuakux JuH3)" i "M3Mepenue
(hOKYCHOTO PaCCTOSIHHUSI PaCCEUBAIOLITUX
JH3"

DU3NYECKUH TPAKTUKYM 10 TEME
140 "Habnronenne nudpakuum,
HHTEep(hEPEHITNU 1 TIOJIIpU3aIiK cBeTa"

DuU3NYECKUH TPAKTUKYM 10 TEME
"OnpenesnieHue UMMYIbCA U SHEPTUU
141 PENATUBUCTCKUX YacTHIl (110
doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM TI0J1e)"

Ou3nyecKuii MPakTUKyM MO0 TEME
"U3mepenue nocrosinHon [lnanka Ha
142 OCHOBE HcciieioBaHus Gpotordpdexra”
nnu "MccnenoBanue 3aBUCUMOCTH CHITBI
TOKa 4epe3 CBETOANO0 OT HanpsuKeHUs "




143

Pu3NYEeCKUH IIPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peskeHHOTO
aTOMAapHOI0 BOJOPOJIa U U3MEPEHUE
nocrosinHoM Punbepra"

144

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
WCIIOJIb30BAHUEM JIO3UMETpa" WIIH
"N3ydyeHue noruoueHus 6era-4acTurl
aTrOoMUHAEM"

145

Pu3NYEeCKU IPAKTUKYM IO TEME
"HabOaromeuus 38€31H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUIN TSI OTIPEICIICHHUS
MTOJIOKCHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3/ TS
CeBepHOro noJiymapus u spkue 3BE3/b1"
nnu "Habmonenus B Teneckon JIyHsl,
IJIaHET, TYMAHHOCTEH 1 3BE3THBIX
CKOIUIeHUIH"

146

O6001eHre u cucTeMaTu3alus 3HaHuH.
Ponp ¢usuku u actpoHoMuu B
HKOHOMMYECKO, TEXHOJIOTHYECKOH,
COITMAIBHOM M ATHYECKOH cdhepax
NEeSATENbHOCTH YEJIOBEKA

147

O00011eHrE U CUCTEMATU3ALNS 3HAHUN.
Posb u MecTo (hpM3MKH U aCTPOHOMUU B




COBPEMEHHOM HAYYHOU KapTUHE MUpa

148

OO0o01menne u cucreMaTu3anys 3HaHuH.
Pounb ¢puznveckoii Teopun B
(hopMupOBaHUU TPEACTABICHUN O
¢bu3nvecKoil KapTHHE MUPA, MECTO
¢u3nueckoil KapTUHBI MHpa B 00IIEM
psTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTaBICHUN O IPUPOJIC

149

OO000IIIEHNE U CUCTEMATH3AIINs 3HAHUH
no teme "Kunemaruka"

150

OO000IIIEHNE U CUCTEMATH3AIINs 3HAHWH
oo teme "Kunemaruka"

151

O0001IeHre U cUcTEMaTU3alMs 3HAHUI
mo teme "/IuHammuka"

152

O0001IeHNe U cCUCTEMATU3ALINS 3HAHUN
no teme "CraTuka TBeporo tena"

153

O00011eHre U cucTeMaTU3alus 3HAHUN
1o Teme "3aKOHbI COXpaHEHHUS B
MexaHuke"

154

O00011eHre U cucTeMaTU3alus 3HAHUI
110 TeMe "OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOM Teopun"

155

O00011IeHrEe U cUcTEMaTU3aLUs 3HAHUI
no teme "Tepmoannamuka. Tennosbie
MaIuHaer"

156

O00011IeHrE U cUCcTEMAaTU3alUs 3HAHUT




1o Teme "ArperarHbie COCTOSIHUS
BemecTBa. Ma3oBble nepexoab"”

O0001IeHME U CUCTEMATU3ALUS 3HAHUM

157 " "
1o Teme "DIEKTPUIECKOE MoJje
O00011IeHrEe B CHCTEMATH3aLHMs 3HAHUI

158 1o TeMe "I1oCTOSIHHBIN 2K TpUUECKUi
TOK"

159 O06o01Ienye U cucTeMaTH3ays 3HAaHUI
o teme "Toku B pa3nnuHbIX cpenax”

160 OO0o01Ienre ¥ cucTeMaTH3ays 3HAaHUH
o Teme "MarauTtHoe 1oJje"
Peseprubrit ypok. O6001eHNE 1

161 CHCTeMaTH3als 3HaHUI 110 TeMe

"DnekTpoMarHuTHas MHAYKIMS"

PeseprubIit ypok. O6001eHNE 1
162 cUcTeMaTH3alys 3HaHUH 110 TEME
"MexaHndeckue Kosjaeoanus"”

PesepBubIit ypok. O600meHNE 1
163 CHUCTEeMaTHU3alMsl 3HAaHUH 10 TEMe
"DJIeKTpOMarHuTHBIE KoieOanus"

PesepBHsiit ypok. O600m1eHE 1
crcTeMaTH3aIlMs 3HAHU 110 TEME

164
"MexaHUUYEeCKHEe U IEKTPOMarHUTHBIE
BOJIHBI"

165 PezepBHblit ypok. O0oO1IeHNE U

CHCTeMaTHu3allus 3HaHUH 10 TeMe




"Onruka"

PesepBHEIit ypok. O600IICHHE 1
166 CHCTEMATHU3AIINA 3HAHUH 10 TEME
"Ocuossr CTO"

PesepBubriit ypok. O60011eHUE 1
167 CUCTEMaTH3aIus 3HAHUM 110 TeEMeE
"KopryckysipHO-BOJTHOBOM yanu3m'

'

PesepBubrit ypok. O60011eHNE 1
168 CUCTEMATH3allMs 3HAHUI 10 TEME
"®usuka atoma"

Peseprubrit ypok. O6001eHNE 1
169 cucreMaTni3alsa 3HaHHI>'I 110 TEMC
"®du3nka aTOMHOTO si7Ipa 1

AJIEMEHTAPHBIX YaCTHUIL"

Peseprubiit ypok. O6001eHNE 1
170 cUCTeMaTu3alus 3HaHUM 10 TeMe
"DyeMeHThl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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