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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;

cojiep;kaHue yueOHoro npeamera «Pu3nkay Mo rojam o0ydeHusl.

[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 TIPEIOCTaBISIET BO3MOXKHOCTU JUIS pealu3alud PAa3IMYHbIX METOAUYECKHUX



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 3HaHUUH 00 okpyxkatomeM wmupe. IlkonbHbId 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.
Hcnons3oBanue W akTUBHOE MPUMEHEHUE (U3UYECKUX 3HAHUU OINpeeuso
xapaktep M OypHOE pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJIy4EHHUSI HOBBIX MaTEPHUAJIOB C
3aIaHHBIMU  CBOMCTBaMH. M3ydeHue (uU3UKU BHOCHUT OCHOBHOM BKJIaJ B
dbopMupoBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromerocsi, B
dbopMupoBaHue yYMEHUN NPUMEHSATH HAy4YHBIM METOJ| TO3HAHUA TIPU
BBITIOJIHCHUW UMH YYEOHBIX UCCIICIOBAHH.

B ocHOBY kypca ¢u3nku Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAJl HJACH, KOTOpble MOXXHO pacCMaTpuBaTh KaK MPHUHIUIIBI €T0
OCTPOEHHSI.

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

Hoen zenepanuzayuu. B cooTBeTCTBUU ¢ HeW Marepuall Kypca (HU3UKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMuUpoOBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peann3anys NnpeanoiaracT UCnoib30BaHUE
TYMaHUTApHOTO MOTEHIIHaNa GU3NIECKON HAYKH, OCMBICICHUE CBSI3M Pa3BUTHSI
¢u3uku Cc pa3BuTHEM O0OIIEecTBa, a TakkKe C MHUPOBO33PECHUYCCKUMU,
HPABCTBEHHBIMU M SKOJIOTHUECKUMH MPOOIeMaMH.

Hoea npuknaonon wnanpasnennocmu. Kypc (usuku yriayOoaéHHOTO
YPOBHSl TpPEANoJiaraeT 3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHUYECKUX H
TEXHOJOTHYECKUX NPUIOKEHUM H3YYCHHBIX TeOpuM M 3aKOHOB. [Ipm 3TOM
paccMaTpWBAIOTCS HA YPOBHE OOIMMX TIPEICTABICHUH ¥ COBPEMEHHBIC
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHUHU.

Hoea 3Ikonozuzayuu peamn3yeTcs MOCPEACTBOM BBEJICHUSA 3JIEMEHTOB
CONlepKaHMs, TOCBSAMIEHHBIX OSKOJOTUYECKHM TPOOJIEeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSA3AHbI 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-JEATeIbHOCTHOTO noaxoaa. s ¢usuku peanuzamus
OTUX TMPUHIMIOB 0Oa3upyeTcs Ha  HUCHOJb30BAaHUU  CaMOCTOSITEIBLHOTO
AKCIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMIET0 (akropa y4eOHOro mpolecca.
Jlist yrityOGJI€HHOTO YpOBHSI — 3TO CHUCTEMA CaMOCTOATEIBHOTO YYEHHYECKOIO
AKCTIEPUMEHTA, BKIIOYAIONMIETO (POHTAIBHBIE YYEHHUYECKHE OIbBITHl IIPH
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 MOJYrOJMA B KaXXIOM W3 3TUX KiaccoB. Btopoii
Croco0 — 3TO MHTETpalus paboT MPAKTUKyMa B CUCTEMY JabOpaTOpHBIX padoT,
KOTOpBIE MPOBOJATCS B Mpolecce M3ydeHus paszzaena (temsl). Ilpu stom mon
paboTaMu MpakTUKyMa IMOHUMAETCSl CAMOCTOATENIbHOE HCCIIeIOBaHUE, KOTOPOE
IPOBOAMUTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH1a O€3 MOIIAroBOn
WHCTPYKIIHH.

B nporpaMmme mno ¢usnke cucreMa YYEHHYECKOTO JKCIEPUMEHTA,
71a00paTOPHBIX pabOT M MPaKTUKyMa MpeACTaBiIeHa eAMHBIM MepeuneM. Brioop
TEMATUKU JJIs1 3TUX BUJIOB YUCHUUYECKUX MPAKTUUECKUX PAOOT OCYIIECTBIISETCS
y4aCTHUKaMu  00pa3oBaTENILHOrO IMpoIlecca MCXOAs M3  0COOEHHOCTEU
NOYPOYHOTO IIJIAHUPOBAaHMS W OCHalleHus kabunera ¢usuku. [lpu 3TOM
oOecreuynBaeTcsi OBIaJeHUE OOYYAIOIIMMUICS YMEHUSIMU MIPOBOJIUTH MPSAMbBIE U
KOCBEHHBIE U3MEPEHMUsI, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH U
MIOCTaHOBKY OMBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHHE yAENseTCs PEUICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. [Ipu aTOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3a]]a4H C SIBHO
3IaHHOM W HESABHO 3aJaHHOM (PU3MYECKON MOJIENIbI0, TI03BOJISIOIINE
MPUMEHSTh M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJIHOrO pasziena
Kypca, TaK M WHTETpUpYys NPUMEHEHWE 3HAHWW W3 pa3HbIX paszaenoB. Jlms
KaueCTBEHHBIX 3aa4y MPHOPUTETOM SIBJISTFOTCSI 3a/IaHus Ha
00BsICHeHHE/TIpEICKa3aHNEe TPOTEKAHUS (PU3MUECKHUX SBICHUNA W TPOIIECCOB B
OKpYXaloIen Xu3HH, TpeOyroue BeIOopa (pr3ndecKoil Moaenu A CUTyallun
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuanbHO-
TEXHHYECKOMY 00ecTeueHnto y4eOHOro mporecca Kype (GU3NKU YIITyOJIEHHOTO
YpOBHSI Ha YpPOBHE cCpefHero oOmiero oOpa3oBaHUsl JOJDKEH H3y4yaTbCsl B
YCIOBUSX TMpeamMeTHoro kabwHera. B kaOuHere GU3MKKW JOHKHO OBITH



HeoOXoauMoe J1labopaTopHOe O0OpYAOBaHUE JJISl BBIMOJHEHHS YKa3aHHBIX B
nporpaMme no (pU3MKEe YYEHHMYECKHX ONBITOB, JaO0OpaTOpPHBIX paboOT U padoT
MPaKTUKYMa, a TaK¥Ke JEMOHCTPAIIMOHHOE 000pYyI0BaHHUE.

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
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOoe 00OpyIOBaHHE [JIi YYEHWYCCKUX TPAKTHYCCKUX padoT
dbopMHpYyETCsI B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeUnBaeTCs B pacuére
OJIHOTO KOMIUIGKTAa Ha JBYX OOYYarOIMXCSA. TeMaTHYeCKHE KOMIUICKTHI
1a00paTOpHOTO 00OPYIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U ITU(POBBIX TPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a00OPaTOPHIA.

OCHOBHBIMH IIEJIIMH H3y4CHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISTFOTCS:

dbopMHupOBaHUE WHTEpeca W CTPEMJICHUS OOYYArOIIMXCSA K HAayYHOMY
U3YYCHHWIO TPUPOJIbI, PAa3BUTUE WX HWHTC/UICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHUS C HCIOJb30BAaHUEM
(bu3MUeCcKNX 3HAHUN 1 HaAYYHBIX JOKA3aTEIbCTB;

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

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
nmpoecCHoHanbHON ESITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, TMOATOTOBKA K
JanbHEUIIeMy OOYYSHHIO B ’TOM HAMpPaBICHUU.

JlocTr>KeHue 3TUX Leel 00eCreunBaeTCsl PEIICHUEM CIEAYIOMINX 3a]a4 B
mpoliecce u3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus:

MpUOOpETCHHE CUCTEMBl  3HAHHU 00 o0mmx br3uIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO
bu3HKy, SIEKTPOINHAMUKY, KBAHTOBYIO (DM3HUKY M DJIEMEHTHI aCTPODU3HKY;

dbopMHupOBaHUE YMEHHA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsicHeHNS (M3UUECKUX SIBJICHUA B MPUPOJE U JJISI MIPUHSATHUS MPAKTUYECKUX
pEIICHUIN B MOBCETHEBHOW KU3HU;



OCBOCHHUE CIIOCOOOB PEIICHUS pa3IMYHbIX 3a7ad C SBHO 3aJaHHOMN
bu3nueckor Mojenblo, 3a7a4, MoIpa3yMeBaOIINX CAMOCTOSTEILHOE CO3/1aHue
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
cpeny;

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

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

pa3BuTHe WUHTEpeca K cdepam npodecCHOHAIBHOM JEATETbHOCTH,
CBSI3aHHOM C (PU3UKOMA.

B coorBerctBun ¢ TtpedoBanusiMu GI'OC COO yrayO6nEéHHBINA ypOBEHb
u3ydeHus yuyeOHoro mnpeaMera «@Dusznka» Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHUsl BbIOHMpaAETCS OOYYAONTUMUCS, TUIAHUPYIONIUMHU MPOJIOTKEHUE
00pa3oBaHUs MO CIEHHATBHOCTIM (HU3UKO-TEXHUUIECKOTO MPOQUIIAL.

Ha wusydyenue ¢usuku (yrinyOn€HHBIM YpOBEHb) Ha YPOBHE CPEIHETO
obmero oopazoBanus otBoautcs 340 vacos: B 10 kmacce — 170 yacoB (5 vacos
B Hejeno), B 11 kimacce — 170 vacoB (5 4acoB B HEAEIIO).

[Ipenmaraemeiii B mporpamMme 1o ¢GU3UKE TEpeUYeHb JIAOOPATOPHBIX U
PAKTUYECKUX pabOT SBISAETCS PEKOMEHJIOBAHHBIM, YYHTENb JeJlaeT BHIOOP
IpOBECHUS JTAOOPATOPHBIX PabOT W OMBITOB C YYETOM HMHIAMBUAYAIBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KJJACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPUPO/BI.

®uzuka — ¢QyHAaMEHTalIbHAas Hayka o mnpupone. Hayunwlii merton
MO3HAHUS U METOIbI UCCIICIOBAHUS (DU3NUECKUX SIBJICHUU.

DKCIEPUMEHT M Teopusl B Mpolecce Mmo3Hanus npupoasl. Habmonenue u
AKCTIIEPUMEHT B (Pu3UKe.

Cnoco0bl u3MepeHus: (pu3nuecKux BETUYUH (aHAJOTOBBIE U HHU(PPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

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

MopaenupoBanue (GU3HMYECKUX SBICHUM W TPOIECCOB (MaTtepuabHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, WjaeanbHas >XUIKOCTh, WJICAIBHBIA Tra3,
To4euHbIN 3apsin). ['unoreza. dusznueckuit 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
dusznyueckas TEOpUs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

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

3HakoMCTBO ¢ 1 poBoi TabopaTopueit o ¢pusuke. [Ipumepsr namepenus
bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TATUYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHue. OTHOCUTEIBHOCTh MEXAaHHUYECKOTO JBUKECHHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHast 3a1ayl MEXaHUKH.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IMPOEKIUU HA OCH CUCTEMBI
KoopauHat. Tpaekrtopus.

ITepemerienre, CKOPOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHUE MATEPUAJIbHOW TOYKHM, UX MPOEKIMU HA OCH CUCTEMbI KOOpJHUHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE HW  PaBHOYCKOPEHHOE  NPSMOJUHEMHOE  JIBMIYKCHHUE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTU, YCKOPEHUSI U MyTH MaTepHAIbHON 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.

Crnioco0sbI ucce 0BaHuUs IBHKCHUH.

NnnarocTpauusi MOpeaenbHOrO MEepexojJa W HU3MEPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenne aBuxeHus Tena, OpPOIIEHHOTO TOJI YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienre CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOW CKOPOCTH B PEIYKTOpE.

CpaBHeHHME MMyTeH, TPACKTOPUM, CKOPOCTEH JIBHXKEHHUSI OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomut, npaKmuKym.

N3ydeHne HEpaBHOMEPHOTO JBWXKEHHUS C  LEIbIO  ONpEeAeieHUs
MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHMsT TpU  NOPSIMOJIMHEMHOM  PAaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKIIOHHOM IVIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH NIPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne  yckopeHus  CBOOOAHOTO  TajeHUs  (PEKOMEHIOBAHO
UCIOIb30BaHue MU (ppoBOH 1abopaTopun).

N3ydenne paBWKeHUsI Tena, OpPOILIEHHOrO TOpu3OHTaNbHO. IIpoBepka
TUIOTE3bl O MNPSIMON MPONOPLUHUOHAIBHON 3aBUCHUMOCTH MEXK]Y JaJbHOCTBIO
osi€Ta U HAa4aJIbHOM CKOPOCTHIO TeJa.

N3yuyeHne nBUXKEHHS Tela MO OKPYXKHOCTH C MOCTOSSHHOW MO MOMIYJIO
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 MaCCBHI.

Cua TsixecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOHOTO MaJICHUs] OT BHICOTHI
HaJl TIOBEPXHOCTHIO IUIAHETHI W OT Teorpaduueckol ImMpoThl. J[BUXKeHUE
HeOeCHBIX Tel W WX cnyTHUKOB. 3akoHbl Kermepa. Ilepas 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 CONPOTUBIEHUS TPHU JBIKCHUU Tella B
KUJKOCTH WJIK ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBUKCHUS.

Hasnenue. ['mapocratuueckoe napieHue. Cuna Apxumesna.

TexHU4YeCcKHe yCTPOMCTBA M TEXHOJOTMUYECKHUE IMPOLIECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmronenne naBvKeHHWs] Teldl B HMHEPHHUAIBHBIX M HEHWHEPIHATBHBIX
CUCTEMAX OTCUETA.

[IpyHUMIT OTHOCUTEIBHOCTH.

Kauenue naByX IWIMHAPOB WM IIAPOB Pa3HOM MacCChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIMATIBHOM CUCTEMBI OTCUETA.

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

PaBeHCTBO CcHII, BOBHUKAIOIIKMX B PE3YJIBTATE B3aUMOICHUCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecoMocTs.

Bec tena npu yCKOpeHHOM NOABEME U TIAJICHUU.

HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAY€HUS U CKOJIBKECHHS.



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.

N3ydyeHnne ABWKEHUS CUCTEMBI Te€J, CBA3AHHBIX HUTBHIO, MEPEKUHYTOU
yepes JIETKUid OJ10K.

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

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

N3ydeHne NBUKEHUS IPy3a HA BAILY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. [locTynarensHoe U BpamnaTesibHOE JBUXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCUTENIBHO OCH BpamieHus. [lnedo cuibl.
CnoxeHue cujl, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHILITENH,
CTPOUTEIbHBIN KpaH, pelI€TUaThie KOHCTPYKIIUH.

Jemoncmpauuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJd, HMMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITEMHOB U pacuy€T CUIT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIETO IUIOMIAAb OIOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBbI MAaT€pHUalIbHBIX TOYEK. LleHTp
MAacC CHCTEMBI MAaTEpPHUAIBHBIX TOUCK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHITBI 1 UI3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHMUE.

MomMeHT nMmnyiibca MaTepuagbHON TOuku. [IpencraBnenre o coxpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.



PabGora cunpl Ha MajaoM M Ha KOHEUHOM MepemenieHuu. ['paduueckoe
MpeICcTaBlIeHUE PaOOThI CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckast sHeprusi matepuaibHOM TOuku. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUH MATEPUAIBHOU 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 B3aUMOJICHCTBUMU.

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. MouiekyisipHasi PM3HKA M TEPMOJAUHAMMKA.

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 TElI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneii. Macca u pasmepsl Mmoiiekynl (atomoB). KommuecTBo BelecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl e€ usmepenus. Illkana
temnepatryp Llenbcus.

Mojens wuAeanbHOrO Ta3a B  MOJIEKYJSIPHO-KMHETUYECKONW TEOpHUH:
YaCTHUIIbI Fa3a JBUKYTCSI XA0TUUECKU U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmaneiipona. AGcomtoTHas
Temneparypa (mkaia temmnepatyp Kenbuna). 3akon JlansTona. M3onporeccol
B HJCAJIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BelecTBa. ['paduueckoe
npeJiCTaBlIeHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsa3p MEXAy JaBICHHUEM W CpeAHEH KUHETHMYECKOW dHeprueu
NOCTYTATENBHOTO TEIUIOBOTO ABMKEHHSI MOJIEKYJ HMIEaIbHOIO Tra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIEATIBHOTO ra3a).

CBs3p aOCONIOTHOM TeMmepaTrypbl TEPMOIUHAMUYECKON CHUCTEMBI CO
CpElIHEM KMHETUYECKOM DHEPrueld MOCTYIATEIbHOTO TEIUIOBOTO JBHUXKEHHS €€
YacTUll.

TexHu4yeckne YCTPONCTBA M TEXHOJIOTMYECKUE MPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4eHrne HaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mogenu ABUAKEHUS YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO JIBUYKECHMUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTe.

Mogens onsita IITepHa.

[IputsxeHne MONEKyJI.

Mojenu KpucTalsInueCKUX PEIETOK.

HaGmronenne u nccneqoBanme H30MpoIeCcCoB.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

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

N3ydenne mzorepMuueckoro mpoiecca (peKOMEHJAOBAHO HMCIOJIb30BaAHUE
urdpoBoit 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 TEPMOAMHAMHYECKON CHUCTEMBI KaK CPEIHUE 3HAUYCHUS BEIUYUH,
OMUCHIBAIONINX €€ COCTOSTHUE HA MUKPOCKOITUYECKOM YPOBHE.

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

Mojenp uaealbHOTO Ta3a B TEPMOJUHAMHUKE — CUCTEMa YpPaBHEHU:
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.

KBazucraruyeckue 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, U3JIyYEHHUE.

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 TepMOAWHAMUKU. BHyTpeHHsst sHeprud. KoiamdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHHUSl BHYTPEHHEH HSHEpruu
TEPMOJUHAMUAYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMMKM JUISI PABHOBECHBIX IIPOLIECCOB: 4YEPE3
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMMYECKOW CUCTEMBI IPOXOIUT
eAMHCTBeHHAas aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOAMHAMHUKM JUI1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 00Jee XOJIIOAHOTO Tela K 0ojiee HarpeToMy
6e3 kommencanuu (Knaysuyc). HeobpatuMocTs pupOaHBIX 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.

[TapoobpazoBanue u kKoHaeHcauus. Mcnapenwe u kureHue. YaenbHas
TEIUIOTa MapooOpa3oBaHUs.

HachiieHHble W HEHAchIllEHHbIE Mapbl. KadecTBeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBICHUS HACBIIIEHHOIO Iapa OT TEeMIeparypbl, HX
HE3aBHCHUMOCTh OT 00BbEMa HACHIIIEHHOTO Tapa. 3aBUCMMOCTH TEMIIEPaTypbl
KUIEHUS OT AaBJIEHUS B )KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépmoe teno. Kpucrammuyeckue u amopdHbie Tena. AHM30TPOMHS
CBOWMCTB KpuUCTALUIOB. llmaBneHwe u Kpucramusauus. YIelbHas TEILIOTa
maBnenus. Cyonumanusi.

Hedbopmanum TBEPHOrO Tenma. Pactskenme m cxarme. Capur. Momyib
HOnra. [Ipenen ynpyrux negopmanui.

TemnnoBoe pacuiMpeHne KUIKOCTeN U TBEPBIX Tel, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA Kak
MPUYMHA TEMJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpEXoaax.

VYpaBHeHHE TENJIOBOr0 OanaHca.



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

TexHnueckue yCTpPOMCTBA M 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, PAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS AKUIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIAEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMOTHON BIAXXHOCTH BO3JlyXa M OIIEHKAa MacChl MapoB B
OMEUICHUU.

N3mepenue korduiirmeHTa TOBEPXHOCTHOTO HATSIKESHHUS.

N3mepenue moayins FOwra.

UccnenoBanne 3aBucuMocTd AedopMamnuiii PEe3MHOBOTO 00pas3ma ot
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. dinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

DnekTpu3auus Tea U e€ MpOosIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsifoB. [IpOBOAHWKHN, HUANEKTPUKU W MOJIYNPOBOJTHUKH.
DNEeMEHTApHBIA SJEKTPUUECKUN 3apsa]. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsa.

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

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

Hanpsbxénnocts  anexktpudeckoro moist. [IpoOnsiid  3apsan.  Jlunuu
HaNpsHKEHHOCTH JIEKTPUYECKOTr0 NoJisi. OTHOPOAHOE 3IEKTPUUECKOE MOJIE.



[loTeHIMaNBHOCTH JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANOB U
HanpsbkeHue. [loTeHnnanbHas »HEpPrus 3apsia B AJIEKTPOCTATHYECKOM IIOJIE.
[loreHnman smekTpocTaTMdeckoro noiyid. CBsA3b HANPSKEHHOCTH MO 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 00bEMy miapa. [losie paBHOMEPHO 3apsKEHHON
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JUHUN HAOpsLDKEHHOCTH JITHX TMOJIEH U
AKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPsI/I0B.

JIMDNEeKTpUKM B DJIEKTpOCTAaTUYECKOM  moiie.  [[udnexkrpuueckas
IPOHUIIAEMOCTD BEIIECTBA.

Konnencatop.  DNeKTpOEMKOCTh  KOHAEHCATOpa.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.

[TapamnenbHOoe  coenuHeHue  KoHAeHcatopoB.  I[locinepoBaTenbHOE
COEIMHEHUE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

JIBr>KeHUE 3apsyKEHHOM YaCTULIBI B OHOPOJHOM 3JIEKTPUYECKOM II0JIE.

TexHuyeckne yCTpOMCTBA U TEXHOJIOTMYECKHUE IPOLIECCHI: IIEKTPOCKOIL,
ANEKTPOMETP, IJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE OJIIEKTPONpHOOpPOB,
KOHZEeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpolCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX IJIACTHH.

Mopaensb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOAHUKH B IIEKTPUUYECKOM II0JIE.

DnexTpocTaTuyecKasl 3aluTa.

YCTpolCTBO M JEWCTBUE KOHAECHCATOpPA IIOCTOSHHOM M MEPEMEHHOU
€MKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCaTopa OT IUIOIIAIN
IJJACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKONW MPOHUIIAEMOCTH.

DHeprust 3JeKTPUYECKOT0 MOJIS 3apsHKEHHOIO0 KOHJIEHCAaTOopa.

3apsKka U pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

OueHka cui B3aUMOJICVCTBUS 3aPSKECHHBIX TEIL.



HaGmronenne mnpeBpalieHuss 3HEPrUM 3apsHKEHHOTO  KOHJIEHcaTopa B
SHEPTUIO U3IIYYEHUS! CBETOANO/A.

N3yuenune nporekanus TOka B LEMH, COAEPKAIIEH KOHAECHCATOP.

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

HccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcioBusi  CyIIeCTBOBaHUS ~ IMOCTOSHHOTO — AJIEKTPUYECKOrO  TOKa.
Ncrounuku Toka. Hanpsbkenne U u OJ1C &.

3akon OMa [ yyacTKa LEenH.

DIEKTpUUECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COTIPOTHUBJICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JJIMHBI U TUIOMIAJAM MONEPEYHOTO CEUCHUS.
VY 1enpHOE CONPOTUBICHUE BEIIECTBA.

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

Pabota snexrpuueckoro Toka. 3akoHn xoynsa—Jlenna.

MONIIHOCTh 3JEKTPUUYECKOTO TOKa. TerioBas MOILIHOCTb, BbIAENsAeMas Ha
pe3ucTope.

OJIC 1 BHyTpeHHEE CONPOTUBICHHE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOW (3aMKHYTOM) DJIEKTPUYECKOM Iernmr. MOIITHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B e NOCTOSHHOTO TOKA.

TexHu4eckne yCTpPOMCTBa M TEXHOJOTMYECKUE IPOLIECCHI: aMIEpPMETD,
BOJITMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIMPSKEHMUS.

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

3aBUCHUMOCTb COMPOTHUBIICHUS [IUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUEHUs U MaTepuaa.

UccnenoBanre 3aBUCMMOCTH CHIJIBI TOKa OT CONPOTUBICHUS MpHU
MMOCTOSTHHOM HaIpPsKEHHH.

[Ipamoe wu3mepenue IJ[C. KopoTkoe 3aMbIKaHME TajlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHEIr0 COMPOTUBRIICHUS.

Cnoco0bl coenMHeHus1 UICTOYHUKOB Toka, J/]C Oatapeil.



UccnenoBanne pa3HOCTH MNOTEHUHAIOB MEXKIY MOJIOCAMUA HCTOYHHUKA
TOKa OT CUJIbI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

HccnenoBanne CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBICHUS TPOBOHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HANPSDKEHUS 711 JIAMIIBI
HaKaJUBaHUSI.

YBenuueHue npenesia usMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd  OJIC rambBaHMYECKOrO DJJIEMEHTA OT
BPEMEHHU MPU KOPOTKOM 3aMbIKaHUHU.

UccnenoBanne pa3HOCTH MNOTEHUHUAIOB MEXKIY MOJIOCAMUA HCTOYHHUKA
TOKa OT CHJIbI TOKA B IIETIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH HCTOYHHMKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKTpuyecKas TMPOBOJUMOCTh PA3IUYHBIX BEHIECTB. JEKTPOHHAS
IPOBOJIUMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAIIOB OT
TeMIiepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—n-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B JIEKTPOJUTAX. DIEKTPOJIUTUYECKAS TUCCOLUALIMS.
Onektponus. 3akoHbl Papajes s AIEKTPOIIN3a.

DneKkTpuueckuid ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIN
pa3psna. PaznyuyHble TUIIBI CAMOCTOSITENILHOTO paspsaaa. Monuus. [Ltazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiHbIe
JaMIIbl, 3JIEKTPOHHO-JIy4eBas TPyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: THOJ,
TPaH3UCTOp, (OTOMMOMA, CBETOAMOJ, TadbBaHWKA, padUHUpPOBAHUE MEMM,
BBITIJIABKA JTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIUTOB.

3akoHbI 5ekTpoausa Dapanes.

HckpoBoii pa3psl U NPpOBOJIUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.



HaGmonenue snexktpomnusa.

N3mepenue 3apsina 0OJHOBAIIEHTHOT'O MOHA.

UccnenoBanne 3aBUCHUMOCTHM  CONPOTHUBIIEHUS  TEPMOpE3UCTOpa  OT
TEMIIEPaTyPHl.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3HYECKU NPAKTHKYM.

CnocoObl  u3MepeHus (PU3MYECKUX BEIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX W LUQPPOBBIX U3MEPUTEIBHBIX MNPUOOPOB U KOMIIBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCHUTENIBHBIE IOTPEIIHOCTH
u3MepeHuit pusndeckux BenuunH. OIeHKa TPAHUIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, MWCCIECIOBAHUN 3aBUCUMOCTEU
bu3UYEeCKUX BETUYWH, MPOBEpKa MPEIJIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
OMHMCAHHBIX B TEMaTUYECKUX pazfenax «YUCHMUECKUHW OSKCIEPUMEHT,
nab0paTopHbIC pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 10 kimacce
OCYIIECTBIISIETCS € YYETOM COJEPKATEIBHBIX MEXKIPEAMETHBIX CBSA3CH C
Kypcam# MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nouamus, C6A3AHHbBIE C UZYUEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (akT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0IeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEPEHHUE, IMOTPEUIHOCTH HU3MEPEHUH, HM3MEPHUTENIbHbIE MPUOOPHI,
udpoBast 1abopaTopus.

Mamemamuxka: pelICHUWE CUCTEMbl ypaBHEHMM. JIuHeWHas QyHKIHS,
napabojya, rumnepOona, WX TpapuKd W CBOWCTBA. TPUTOHOMETPHYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPAHUHAT,
CJI0’K€HHE BEKTOPOB.

buonozua: mexaHnuueckoe IBMKEHHE B JKMBOW mpupoze, auddysus,
0CMOC, TEIJIO0OOMEH KHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOLIEH
Cpelnbl, yTUiIn3anus OMOOPTraHUYECKOTO TOTUIMBA TSI BRIPAOOTKH «TETUIOBOI» H
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KAMNWUIAPHBIE SIBICHUS B
MIPUPOJIE, FJIEKTPUUECKUE SIBJIICHUS B ’KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKY,
MOJb BEILECTBA, MOJISIpHAs Macca, IMOJIYyYeHHE HAaHOMAaTEepUaloB, TEIJIOBbIE
CBOMCTBa TBEPABIX TeJ, JKUJKOCTEM M Ta3oB, JKUJIKUE KPUCTAJUIbIL,
AJEKTPUUYECKUE CBOMCTBA METAUIOB, AJIEKTPOJIUTHYECKAs JUCCOLMALIUS,
rajibBaHUKA, HIEKTPOHHAS MUKPOCKOMUSI.



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

Texnonozua:  tnpeoOpa3zoBaHMe  JBUKEHHM C  HUCIOJIb30BaAHUEM
MEXaHU3MOB, Y4Y€T CYXOrO M JKUIAKOTO TPEHUS B TEXHUKE, CTATUYECKUE
KOHCTPYKIMHU (KPOHIITEWH, peméryaTtble KOHCTPYKIIMH), HCIOIb30BaHUE
3aKOHOB COXpPAaHEHHUSI MEXaHUKU B TEXHUKE (TUPOCKOI, BOJAOMET W JApPYyTHe),
JIBUTaTEhb BHYTPEHHETO CrOpaHus, MmapoBas TypOWHA, OBITOBON XOJIOIUJIBHUK,
KOHJUIMOHEP, TEXHOJIOTUU TMOJYYEHUS COBPEMEHHBIX MATEPHUATIOB, B TOM
YUCJI€ HAHOMATEPUAIOB, W HAHOTEXHOJIOTMH, DJJIEKTPOCTATHYECKas 3alllMTa,
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 1oJie IPOBOJIHUKA C TOKOM (IIPSIMOTO MTPOBOIHHMKA, 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 nose B BeulecTBe. @eppOMarHeTHKH, Mapa- U JUaMarHeTUKH.

TexHuueckne ycTpoHCTBa M TEXHOJOTMYECKHE IPOLIECCHl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.

Jemoncmpauuu.

KaptuHa nuHWMI WMHOYKOMM  MAarHUTHOTO  MOJS  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MArHUTOB.

KaptnHa 7nWHWA MarHUTHOW WHAYKOWW TOJSI JJIWHHOTO IPSAMOIO
MMPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOAHUKA, KATYIIKHA C TOKOM.

B3aumopelictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JlerictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

HaGmronenne nBMKeHHS IMydKa HIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIIHLHOTO npudopa
MAarHUTOSJIEKTPUUECKON CHCTEMBI.



Yuenuueckuii sxkcnepumenm, nadopamopmuie padbomol, NpaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHUKOB.

UccnenoBanne AeUCTBUS MOCTOSIHHOIO MAarHUTAa HA PAMKY C TOKOM.

N3mepenue cunbl Ammepa.

N3yyenne 3aBUCMMOCTH CUJIBI AMIIEpaA OT CUJIBI TOKA.

OmnpenerneHne MarHUTHOW MHAYKIMA HA OCHOBE HW3MEPEHUS CHIIbI
Awmnepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SlBneHne 3NEKTpOMAarHMTHOM WHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOU
uHaykiuu. DC uHayKnuu. 3aKOoH 3JIEKTPOMAarHUTHOW MHAYKUMM Dapajes.
Buxpesoe anekrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKIHUM B TIPOBOJHUKE, ABUXKYIIEMCS B OJJHOPOJHOM MarHUTHOM
noJje.

[IpaBuiio Jlenua.

NunyktuBHOCTh. Karyllika MHIYKTUBHOCTH B IE€MHM MOCTOSHHOTO TOKAa.
Arnenune camonHayKuuu. IJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuYecKue yCTpOWCTBA U TEXHOJIOTUUYECKHUE MPOILIECChl: UHAYKIIMOHHAS
1e4yb, COJICHOWI, 3aIlllUTAa OT BJICKTPU3AIMU TEJl MPU JIBUKECHUM B MArHUTHOM
noJsie 3eMJIu.

Jemoncmpauuu.

HaGmonenue siBjeHUs 3JIeKTPOMAarHUTHOW MHIYKITHH.

UccnenoBanne 3aBucuMoct IJIC MHIYKIIMU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

IIpaBuno Jlenua.

[TameHne MarauTa B aJIOMHHUEBOM (MEIHON) TpyOe.

SIBieHre caMOMHIYKIIHH.

UccnenoBanne 3aBucumoctu JIJIC caMOMHIYKIMH OT CKOPOCTH
W3MEHEHUS CUJIbI TOKA B IEIIH.

Yuenuueckuit skcnepumenm, nabopamopmsie padomot, RPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue ABIeHUS CAaMOUHIYKIIUH.

COopka MoJIenr AIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nea 5. KosieOanusi ¥4 BOJIHBI.

Tema 1. Mexanuueckue Koeoanus.



Konebarenbhas cucrema. CBOOOIHBIE KOJIEOAHUS.

l'apmonuueckue  konebanusi. Kunemarnueckoe U JUHAMHYECKOE
omucaHue. JHEPreTUYECKOe OMHcaHue (3aKOH COXPAHCHHUS MEXaHUYEeCKOU
sHepruu). BrIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUuN U3 uX
ASHEPreTUYECKOTO U KHHEMATHUYE€CKOTO OMUCAHMUS.

Amrmutyna u ¢asza xonebanuid. CBsi3b aMIUIUTYbI KOJeOaHUI UCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMHU KoJieOaHUM €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOanuii. [lepmoa Manbix CBOOOJHBIX KOJeOaHUI
MareMaThudeckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHHWI MPYKHUHHOTO
MasTHHUKA.

[lonsiTue o 3aryxaromux KojeOaHusX. BbpIHyXJAeHHBIE KOJIeOaHUS.
Pe3onanc. PezonancHasi kpuBas. BrnusHue 3aTyxaHusi Ha BHJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAHUS.

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

Jemoncmpayuu.

3anuck KoJaebaTeIbHOTO JIBIKCHUS.

HaGmronenre He3aBUCUMOCTH TEPHOJIa MaJIbIX KOJeOaHUN Ipy3a Ha HUTU
OT aAMIUIUTY/IbI.

HccnenoBanne 3aryxammux KojJeOaHUW W 3aBUCMMOCTH TEpHOJa
CBOOOHBIX KOJI€OAHUI OT CONPOTUBICHHUS.

HccnenoBanne kosiebaHUN Tpy3a HAa MACCUBHOM NPYXHUHE C LEJBIO
dbopMupoBaHUS IPEACTABICHUN 00 MACATIbHON MOJIENN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTHH MPU KOJEOAHUIX IPy3a Ha MPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOaAHU.

Ha6monenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenne mepuoma CBOOOMHBIX KOJIEOAHWH HUTSHOTO M TMPYKHUHHOTO
MasITHUKOB.

N3ydeHne 3akOHOB ABWKEHHSI Tela B XOAE€ KOJIEOAaHMH Ha YHOPYrom
MOJBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanre YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOMINX KOJIEOaHHIA.

HccnenoBanne BHIHYKICHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHuosle Ko1edanus.



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

3aKOH COXpaHEHHUs SHEPTHH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMAarHUTHbIC KoJIeOaHusl. BrinyxeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

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

CuHycouanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
VUHIYKTUBHOCTH B LIEMU CUHYCOUJAIBHOIO IIEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanbusiii Tpancopmarop. [IpousBoacTBo, nepemada u morpedliieHue
AJIEKTPUYECKOU JHEPTUM.

DKOJIOTUYECKHE PUCKU TIPH TMPOU3BOJACTBE JIIEKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTporCTBa U TEXHOJIOTUUYECKUE MPOLECCHI: IIEKTPUUECKHI
3BOHOK, F'€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM JJIEKTpoIepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTh YacCTOTHl CBOOOJHBIX KOJ€OAHWN OT HMHIYKTUBHOCTH U
€MKOCTHU KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMArHUTHBIX KOJIEOaAHUH.

Mojenb 3JIeKTPOMarHuTHOrO FeHepaTopa.

BrinyX/1IeHHbIE CHHYCOUAIbHBIC KOJICOaHMS.

Pesucrop, karymka MHAIYKTUBHOCTHA UM KOHJEHCATOP B LIENIH IIEPEMEHHOTO
TOKA.

Pe3onanc mnpu mocinenoBaTEIbHOM COCAMHEHUM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTHU ¥ KOHJIEHCATOPA.

VY cTpoicTBO M IPUHIIKI IEUCTBHS TpaHChopmaTopa.

Mopens TMHUY 3JIEKTPOINEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmaropa.

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

HaGmronenne 31eKTpOMarHuTHOIO Pe30HaHCa.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIEMH EPEMEHHOIO TOKA.



Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHnnueckue BOJHBI, yCIIOBHUSI UX pacmpoctpanenus. [lonmepeunbie u
MPOJOJbHBIE BOJHBL. [lepron, CKOpOCTh pacHpoCTpaHEHUs] U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTPa)KEHUE, MPEIOMIICHUE, UHTepDEPECHIIUS U
nudpakxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

[IIymMoBOe€ 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

DONEeKTPOMAarHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIEKTPOMArHUTHBIX
BOJIH. B3aumHas opueHTaiusi BEKTOPOB B JJIEKTPOMArHUTHOUW BOJIHE.

CBoiicTBa  SJIEKTPOMAarHUTHBIX  BOJH: OTpPaXeHHUE, MPEIOMIICHHE,
noJisipu3anus, uHTepepeHIus u qudpaxims.

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

[TpuHUIMITBI pauOCBS3U U TeAeBUICHH. Panuonokarus.

DNEeKTPOMArHUTHOE 3arpsI3HECHUE OKPYKAIOIIEH CpeIbl.

TexHuveckre ycTpoMCTBA W NMPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, pajauonpuéMHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-
neyb, yAbTPa3BYKOBAsl AUATHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOOJIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUM.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

AKYCTHYECKUM pe30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOU KoJIeOaHMIA.

UccienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)XCHHUE,
MpesIoMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6nHapyxeHue nHGPaKPacCHOTO U YIbTPAPUOIETOBOTO U3TyUCHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonMHEHHOE PacIpPOCTPAHEHUE CBETA B OAHOPOAHOM cpexae. Jlyu
cBeTa. To4YeUHbI UICTOYHUK CBETA.



OTtpaxkeHue cBeta. 3aKOHBI OTpakeHus ceera. [locTpoeHune n3zoOpaxeHuin
B IUI0cKOM 3epkane. Chepuueckue 3epkana.

[Ipenomiienne cBeta. 3akoHBI TPEIOMIJICHUST CBeTa. AOCOJIOTHBIN
nokasarenap npeaomiieHUs. OTHOCHUTENBHBIM  IOKAa3aTelb  IPEIOMIICHHUS.
IIOCTOSSHCTBO 4YacTOTBI CBETA M COOTHOLIEHHWE [JIMH BOJH HPH IEPEXONE
MOHOXPOMAaTHYECKOTO CBETA Yepe3 IPaHUIly pa3feia JByX ONTHYECKUX CPE.

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

[lomHoe  BHyTpeHHee  oOTpaxkeHue. IIpenenbHBIM  Yroja  MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

CobOuparome M pacceuBaroliue JnuH3bl. ToHkas nuH3a. DOKycHOE
pPacCTOsIHME M ONTHYECKas Cujia TOHKOW JHMH3bL. 3aBHUCHUMOCTb (POKYCHOIO
PACCTOSIHHSI TOHKOM cepruecKor JTUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOIO
NIOKAa3aTels IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JABAEMOE JIMH30M.

Xop dyda, MPOMIEANIETO JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuyeckor ocu. [locTpoenue wu300pakeHHl TOYKM M OTpe3Ka MpsMOil B
coOMparoUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTeMaXx.

OnTtuueckne mpubopsl. Paspematomas cnocob6HocTh. [1a3  kak
ONTHYECKAsI CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Mutepdepenunst cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB MU MHUHHUMYMOB B HHTEpP(hEpPEHIIMOHHOU
KapTUHE OT JBYX KOT€pEHTHBIX MCTOYHHMKOB. IIpumepbl KilacCHYecKHux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. udpaknuonHas pemérka. YcloBHe HaOIIOICHHUS
[VIABHBIX MAaKCUMyMOB IIpM MaJ€HHUH MOHOXPOMAaTHYECKOI'O CBE€Ta Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckre ycTpoicTBa M TEXHOJOTMYECKHE IPOLECChl: OYKH, JIYIa,
IIEPUCKOI, (poTOAIIapaT, MUKPOCKOII, MPOEKIIMOHHBIN anmnapar, MpOCBETIEHHE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS pEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeiaoMiIeHus CBETA.

Habmronenme nonHoOro BHyTpEeHHETo oTpakeHus. Mojienb CBeToBoa.

HccnenoBanue Xola CBETOBBIX IYYKOB Yepe3 IJIOCKONMAPAJIIEIbHYIO
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.

HaGmronenue 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 n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenue nudpakimu, nHTepdEpEeHIINN U MOISIPU3AIH 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.

[lonyuyeHne  cmekTpa  HM3JIyYEeHHs  CBETOAMOAA  MpPU  ITOMOIIU
TUGPaKIMOHHON PEIIETKY.

Pa3nesn 6. OcHOBBI cieNMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannnbl  OPUMEHUMMOCTH — KIIACCMYECKOW  MeXaHWKH. [locTymnatel
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBad. IIpeobGpa3zoBanus Jlopenua.
Ycnosue npudMHHOCTH. OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

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

TexHuveckre yCTpOWCTBAa W TEXHOJOTMUYECKUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHIL.



VYyeHnnueckuit SKCIEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa M DHEPTrUU  PEISITUBUCTCKUX vacTull (IO
(doTorpadusiM TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TermoBOE u3NydYeHUE (M3ITydeHHE aOCOJNIOTHO YEPHOTO
Tena). 3akoH cMmenieHus Buna. ['unote3a [lnanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMNYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHUE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 YW a0COJIFOTHO OTpaXkaromlyr MoBepxHOCTh). Omnwitel I1. H.
JleOenena.

BonnoBbie cBoicTBa yactull. BosHbl ne bpois. nrHa BosHb! 1 bpons
U pa3Mepbl 00JacTH JIOKaJW3alluu JBIDKYIIEHCsS dacTtuilbl. KopmyckylnsipHO-
BOJIHOBOM ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIax.

Crnemnuduka U3MEpEeHUN B MHUKPOMHUPE. CooTHoteHus
HeonpeaenéHHocTen [ elizenoepra.

TexHuuyeckre ycTpoWCTBa M TEXHOJIOIMYECKHE MPOLECCHI: CIEKTPOMETP,
¢dotornemenT, (HoTONATUYMK, TYHHENBHBIH MHUKPOCKOIN, COJHEYHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTodddexra.

HccnenoBanre 3aBUCMMOCTH CONPOTHUBJICHHUS TMOJYMPOBOJAHUKOB OT
OCBEIIEHHOCTH.

Ceeroguo.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

Hccnenosanne ¢poTope3nucTopa.

N3mepenune nmocrosHHo# [Imanka Ha ocHOBe nccienoBanus Gorodddexra.

UccnenoBanre 3aBUCUMOCTM  CHJIBIL TOKa 4Ye€pe3 CBETOAUOA  OT
HaIpPSKEHUS.

Tema 2. @u3uxka amoma.

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

[loctynarel bopa. U3nyuenue u morinomnieHue (OTOHOB MPU THEPEXOJie
aToma C OJIHOTO YPOBHS SHEPTUU Ha JIPYTOu.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NlyueHue ceera. Jlazep.

TexXHUYEeCKHEe YCTPOUCTBA U TEXHOJIOTMYECKUE ITPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHelyaThiX CIEKTPOB.

YCTpolCcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

Onpenenenue IIMHBI BOJHBI JTA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHeiyaToro cekTpa.

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-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH paJWOaKTUBHOIO pacnaja. PaguoakTWBHBIE HW30TOINBI B MPHUPOJE.
CBoiICTBa MOHUBHPYIOIIETO U3NyYeHUsl. BiMsiHuEe pailoakTUBHOCTH HA YKUBbBIE
opranu3Mebl. EcrecTBennbidt hoH uznydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl aapa.

Snepnuwsie peaknuu. JleneHue u cuHTE3 sAnep. fAAEpHBIE PEAKTOPHI.
[IpoGnembl ympaBisieMoro TepMOSIACPHOTO CHUHTE3a. DKOJIOTHYECKHE ACTIEKTHI
Pa3BUTHUSA SIACPHOU SHEPTETUKH.

Mertozasl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTaJbHbIE B3aUMOJACHCTBUSA. bapHOHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenne o CtangapTHoit Mojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

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

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKUE TPOLIECCHI: JTO3UMETD,
Kamepa BunbcoHa, SAEpHBIA PEAaKTOp, TEPMOSAEPHBIA PEAaKTOp, ATOMHAasd
O6oM0a, MarHUTHO-PE30HAHCHAST TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTOTpadusim).

UccnenoBanue paiioakTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTull aTlOMUHUEM.



Pa3zznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

Ortanel pa3BuUTUS acTpoHOMHM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HAYeHUE acTpPOHOMUU. [IpUMEHUMOCTb 3aKOHOB (PU3UKU JISI OOBSICHEHUS
MIPUPOJIBI KOCMHUYECKUX OOBEKTOB.

MeTonbl aCTPOHOMHUYECKUX HCCIaeN0BaHUNA. COBPEMEHHBIE OINTUYECKUE
TEJIECKOIIbI, PAJANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBH>KECHUE.

CosiHeuHas cucTeMa.

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

3BE31bI, WX OCHOBHBIE XapaKTEepPUCTUKHU. JluarpamMma «CHEKTpaabHbIN
KJIACC — CBETUMOCTB». 3BE37bl TJIABHOW MOCJIEA0BATEIILHOCTU. 3aBUCUMOCTH
«Macca — CBETUMOCTB» JJIsl 3BE3] TJIaBHOM IMOCIEI0BaTEIbHOCTU. BHYyTpeHHEe
cTpoeHue 38€3/71. COBpEMEHHBIE MPEICTABICHUS O TPOUCXOXKACHUU U BOJIOIUN
CouHiia ¥ 3BE€3/1. DTalbl )KU3HU 3BE3I.

Mueunsiii [IyTe — Hama [Manaktuka. [Tomoxxenue u auxkenue CoJiHIA B
lNanaktuke. Tunbl ranakTtuk. PangvoranakTukd W KBazapbl. UEpHbIE ABIPHI B
AIpax TaJlakKTHK.

Bcenennas. Pacmmpenne Bceenmennoii. 3akon Xa006ma. PazGeranue
ranakTuk. Teopus bousbiioro B3peiBa. PeukToBOE M3ydeHHE.

Macmradnas ctpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaOnronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rJ1a30M C
UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN I ONPEAEIICHUS MOJI0KEHUS
HeOeCHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nus CeBepHOTo
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

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

Du3nYeCKU MPAKTHKYM.

CnocoObl  m3MepeHus  (U3NYECKHMX BEIWYMH C  HCIOJb30BaHHUEM
AHAJOTOBBIX W TU(GPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE M  OTHOCHUTENbHBIE IOTPEIIHOCTH
u3MepeHuit puznueckux BeaudrH. OUeHKa rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX M3MEPEHUM, WCCIECIOBAaHUNA 3aBUCHUMOCTEN
¢u3nUecKnX BEIWYMH, MPOBEPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOpP W3 padoT,
ONMCAaHHBIX B TEMAaTHUYECKHX pa3feiax «YUYEHUYECKUU OKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



Oo6o01maromiee NOBTOPEHUE.

O6oOmienne W cucTeMartu3alus  COJACpPXKAaHMS  Pa3lielioB  Kypca
«MexaHuKay, «MonexynspHas duznka U TEPMOJIMHAMHUKA,
«OnexkTpoauHamuka», «Konebanus u BoiHb», «OCHOBBI CHEUAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass @u3ukay, «IJIEeMEHTbl AaCTPOHOMHH U
acTpOPUBUKUY.

Pons ¢u3ukum W acTpoOHOMUHM B HSKOHOMHUYECKOW, TEXHOJOTMYECKOH,
COLIMAJILHOM M O3TUYECKOM cdepax AesTENbHOCTH YeJOBEKa, POJb M MECTO
(¢U3MKM W aCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HaYEHUE
OMMCATENBbHON, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOM M MPOTHOCTHYECKOU
¢yHkuui ¢Guznuecko Teopuu, poiib (U3HUECKOW Teopuu B (HOPMHUPOBAHUU
npeicTaBieHui o0 (pu3nyeckod KapTHHE MHUpPA, MECTO (PU3NYECKOW KapTUHBI
MUpa B 0O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O
IpUPOJE.

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonénHoro ypoBHs B 11 kimacce
OCYLIECTBIISIETCS C YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBS3EH C
Kypcam# MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHUE, HAy4HbIH (akT, THUmore3a, Qu3nyecKas
BEJIMYMHA, 3aKOH, TeOopHs, HaOII0IeHne, SKCIEPUMEHT, MOJEIUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH W3MEPEHUM, H3MEPHUTENbHbIE MPUOOPHI,
rudposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTrOHOMETpPUUECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPAUHAT,
cloxeHue BeKTopoB. I[IpousBomnblie »siemeHTapHbIX GyHKUMA. [IpusHaku
no/100Us TPEyrojJbHUKOB, OMNpEeNICHUE IJIOMAAN IUIOCKUX ¢Guryp u o0béma
TeJ.

Buonozus: >nextpuueckue sSBICHUS B KUBOM IpUpoje, KojieOaTeabHbIE
IBWKEHUS B JKMBOM IPHUPOJE, SKOJOTMYECKHE PUCKH IpPH NPOU3BOJCTBE
JNEKTPOIHEPTHH, IJIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKAIOIIEW Cpensl,
YJIBTPa3ByKOBasi JHMArHOCTHKAa B MEIHIIMHE, ONTHYECKHE SIBIICHHUS B >KHBOMU
IIPUPOJIE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKAs CTPYKTypa
TBEPIABIX TN, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON  pEemETKH,
CIIEKTpaJIbHbIA AHAIU3.



I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3QJIEKM MATHUTHBIX PYA,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTATENb SIKOOU, TEeHEPATOP NEPEMEHHOIO TOKA, MHAYKIIMOHHAS TI€Yb,
JUHUM  DJIEKTpOIepenay, dJIEeKTPOABUTaTENb, pajap, paauoNpUEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIA anmapaTr, BOJIOKOHHAsI ONTHKA, COJIHEUHas OaTapes,
CIIyTHUKOBBIE MPUEMHHKH, sJI€pHAs SHEPreTUKA U HKOJOTMYECKUE ACTIEKThl €€
pa3BUTHSL.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
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, MPUCYIIETO (HU3NUECKOUN 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 KU3HCHHBIC TUTAHBI,

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 OCYLIECTBIICHUE JIEMCTBHUU B OKPYXKAKOLIECH 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, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUECKON HAYKU;

e OCO3HAHHWE LEHHOCTH HAYyYHOMW JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIIEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE Yy4eOHbIe NeHCTBUS
ba3oBble Jornueckue AecTBUA:
e CaMOCTOSITENIbHO (POpPMYyIUPOBaTH W aKTyaJU3UpPOBaATh MpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEACNATH LENU AEATEIBHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH UX
JOCTVKCHUS;
e BBIBILITH 3aKOHOMEPHOCTM M MNPOTHUBOPEUYUS B PaCCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
e paspabaTpiBaTh IUTAH pEIICHUS TPoONeMbl ¢ y4€TOM aHaim3a
MMEIOIINXCS MATEPUATIBbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
e BHOCHTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKU MOCIEICTBUN 1€ITEIbHOCTH;



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

pa3BUBaTh KPEAaTHBHOE MBIIUICHHE TPU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBble ucciie0BaTe/IbLCKUE JEHCTBUS

BJIQJICTh HAYYHOW TEPMHHOJOTHCH, KIFOYCBBIMH IIOHATHUSAMH U
MeToiaMu (PU3NYECKON HAYKHU;

BIAJIETh HABBIKAMH  Y4eOHO-MCCIIEAOBATEILCKOM ¥  TPOCKTHON
AESTeFHOCTH B 00JIaCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITETFHOMY TOMCKY METOJOB peHIeHHs 3adad (PU3HMUEcKOTo
coJiep KaHus, IPUMECHCHHIO Pa3JIMYHBIX METOIOB TIO3HAHUS;

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;

BBISIBJISATH IPUYNHHO-CIICJICTBEHHBIC CBSA3M M aKTyaJU3MpPOBATh 3aJ1auy,
BBIIBUTATh THIIOTE3y €€ pCeIICHUs, HaXOJUTh apryMEHTBI IS
J0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUWH, 3amaBaTh NapaMeTpbl |
KPUTEPUU PEIICHWS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHHS 3aladil pe3yJbTaThl,
KPUTHYECKA  OIICHMBaTh WX  JIOCTOBEPHOCTh, IPOTHO3HPOBATH
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 TEPEHOCUTHh 3HaHUS 10 (U3UKE B MPAKTUYECKYHO 00JacTh
KU3HEEATEITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTaTh HOBBIC WJIEW, NpENjIaratb OPHUTMHAJIbHBIC TMOAXOABl U
pEIICHHS;

CTaBUTh TMPOOJIEMbI W 3aJa4d, JOINYCKAIOIIHNE albTePHATHBHbBIC
peleHusl.

Pabora ¢ undgopmaumeii:

BJIQJIETh ~ HaBbIKAMH  TIONydeHUs  WHopmanmuu  QU3NIECKOTO
COAEPkKAHUSI U3 HCTOYHUKOB pA3HBIX THUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIIATh IOWUCK, aHAJIW3, CUCTEMATU3AlUI0 W HHTEPIPETALHUIO
MH(pOpMALINK PA3IUYHBIX BUIOB U (OPM IIPEACTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;



UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUHA B PEIICHMHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/Jad ¢ COOJIOJeHHEM TpeOOBaHUN SPrOHOMHKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€3011aCHOCTH;

co3aBaTh TEKCTHI (PU3UUECKOTO COJIEPKAHUS B pa3IMYHbIX (hopMaTax ¢
y4€TOM Ha3HauyeHHs WMH(OpMAuu U IEJIEeBOW ayJuTOpUU, BBIOMpas
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

OCYIIECTBJIATh OOIICHHE Ha YpokKax (U3WKH W BO BHEYPOUHOH
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
WHIAVUBUAYaTbLHON paOOTHI;

BBIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHCTBUA C Yy4ETOM
00IIMX UHTEPECOB M BO3MOYKHOCTEH KaXKJI0TO WICHA KOJICKTHBA;
OPUHUMATh 1EIHM COBMECTHOM JESTENHbHOCTH, OPTraHU30BBIBATH U
KOOPJMHUPOBATh JEHUCTBUA MO €€ JOCTHKEHHUIO: COCTaBIATH IIJIaH
JNIEUCTBUM, PaCHpeAcaTh pOJA € YYETOM MHEHHH YYaCTHHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYaCTHHKA KOMaH/bl B
0OIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE NMPOEKTHI, OIEHWBATH WJEH C TO3HUIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH,

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUYECKOE MOBEJACHHE B PA3TUYHBIX
CUTyallusX, TMPOSBISATH TBOPYECTBO W  BOOOpakeHHE,  OBITh
WHUIMATUBHBIM.

PeryjsiTUBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA
Camoopranuszanus:

CaMOCTOSITEIbHO OCYIIECTBIIATh TO3HABATENIBHYI JEATEIBHOCTh B
obnmactT (U3UKKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIBHO  COCTAaBJATh  IUIAH  PEUICHUS  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 peduieKCuu IJis OIEHKHW CHUTyalluH, 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  AMOIIMOHAIBHBIA  HMHTEIICKT,  IPEANOJararoinui
c(hOpMHPOBAHHOCTH:

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



BHYTPEHHEH MOTHBALMHU, BKJIIOYAIOUIEH CTPEMIICHUE K IOCTHXKECHUIO
LEJIA U yCHexy, ONTUMHM3M, UHULMATUBHOCTb, YMEHHUE IEUCTBOBATb,
HCXOJ U3 CBOUX BO3MOKHOCTEH;

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

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh BBICTPAMBAaTh
OTHOWIEHUS C JAPYTUMH 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 POJb (UMK B DKOHOMHYECKOW, TEXHOJIOTHMYECKOM,
OKOJIOTUYECKOW, COIMATBbHOW W OITHYECKOW cdepax AesTeTbHOCTH
YeJioBeKa, pojib U MeCTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHUHE
Mupa, 3HaYeHUe OTHCATEIHHOM, CUCTEeMaTH3UPYIOIIEH,
O0OBSICHUTEILHON M MPOTHOCTUYECKON (DYHKIIUN (HU3NIECKON TEOPUU —
MEXaHWKH, MOJEKYJIpHON (U3UKM W  TEPMOJIMHAMUKH, POJb
dbuzudeckoit Teopur B GOPMUPOBAHUN TPEACTABICHUN O (HU3UIECKON
KapTHUHE MUPA;

pasznuyaTh YCJIOBHUS TMPUMEHUMOCTH MOJenel (U3UYECKuX Teln u
IIPOIIECCOB (SIBJICHWH): HMHEpPLHMAIbHAS CHUCTEMa OTCcuéra, aOCOJIOTHO
TBEPJOE TENl0, MarepuaibHas TOYKA, PABHOYCKOPEHHOE [IBIIKECHUE,
CBOOOJIHOE TajieHHe, abCOMIOTHO ympyras acehopmaiys, aOCOIHOTHO
yrnpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJCIU Trasa,
KUJAKOCTH W TBEPAOTO (KPUCTAJUIMYECKOTO) Tesa, WACAIbHBIN ras,
TOUYCYHBIN 3apsiji, OAHOPOIHOE AIEKTPUUECKOE TOJIE;

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

AHAM3UPOBATh M OOBICHATH MEXAaHWYECKHE IMPOIECCHl W SIBICHUS,
UCTIONIb3YS ~ OCHOBHBIE  TOJOKEHHWS W 3aKOHBI ~ MEXaHHUKHU
(OTHOCHUTENBHOCTh MEXaHMUYECKOTO IABWKEHUS, (OPMYIIBI KHHEMATHKH
PaBHOYCKOPEHHOTO  JBWIKEHUWs, TmpeoOpazoBanus [amwies s
CKOPOCTH H  TIEpeMENICHHs, 3aKOHbl  HbIOTOHA,  MPUHIUI



OTHOCUTENIBHOCTU ['anmuiiesi, 3aKOH BCEMUPHOIO TATOTCHUS, 3aKOHBI
COXpaHEHHS UMITYJIbCa U MEXaHUUYECKON PHEPTUu, CBsI3b pabOTHI CUIIbI
C U3MEHECHHEM MEXAHUYECKOW YHEPIUH, YCIOBHUS PAaBHOBECHUS TBEPIIOTO
Tena), IpU 3TOM HCIOJIb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUS  MPUMEHUMOCTH  (PUBMYECKUX  3aKOHOB:
npeoOpazoBanuii ["anuies, BTOPOro u TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHMS HUMIYJIbCa M MEXaHUYECKOW HHEpPruu, 3aKoHa
BCEMUPHOIO TATOTEHUS;

aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl W SIBJICHMUS,
UCIONB3ysi OCHOBHbIE moJiokeHUs: MKT u 3akOHBI MOJEKYJISIPHOM
bU3UKM W TEPMOJMHAMHUKHU (CBSI3b JIABJICHUS HJACAIBHOTO Tras3a co
CpEeIHEM  KHMHETHUYECKOM  DHEPrUed  TEIUIOBOTO  JBWXKEHHUS U
KOHIICHTpAILIMEN €ero MOJIeKYyJl, CBA3b TEMIIEpATypbl BEIIECTBA CO
CpeHe KMHETHYECKOW SHEpPrueu TEIUIOBOTO JBMXKEHHUS €ro YacTHII,
CBSI3b JIABJICHUSI MJCAJTBHOIO ra3a ¢ KOHIIEHTpalMed MOJIEKYJI M €ro
TeMIIEpaTypou, ypaBHeHue MenneneeBa—KianelpoHna, nepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHECHHS SHEPTUU B TEIJIOBBIX MPOIIECCax),
IIpU 3TOM HCIOJB30BAaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3blBaTh  YCJIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
KnanenpoHna;

aHAIM3UPOBATh W OOBSICHATH DIEKTPUUYECKUE SIBICHUS, HCIOIB3YS
OCHOBHBIE  TIOJIO)KEHUSI W 3aKOHBl  DJIEKTPOJMHAMUKH  (3aKOH
COXpPaHEHHUsI AIEKTPUUECKOT0 3apsaaa, 3akoH KylloHa, mOTEeHIIManbHOCTD
3JIEKTPOCTATUYECKOTO TOJISI, NMPUHLHUII CYIEPIIO3ULUN DIEKTPUUECKUX
IIOJIEH, TIPU 3TOM yKa3blBas yCJIOBUS IIPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOUIEHUS: 3aKOHbI OMa I y4JacTKa
e U U1 3aMKHYTOM 3JIEKTPUYECKOM LienH, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr apajaes A dIEKTPOIN3a);

ONMHCHIBATh (DU3UUECKUE TPOIECCHI U SIBJICHUS, MCIOIb3Ysl BETUYHHBI:
IIEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEl,
CHWjla, MOMEHT CWIbl, JaBJICHWE, NOTCHUHUAIbHAA  DSHEPrusl,
KMHETHUYECKasl JHEpPrusi, MeXaHWuecKas »JHeprusi, paboTa CHUJIBI,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHJIA TSXKECTH, CHJIa YIPYTrOCTH,
cuja TPEHHUs, MOUIHOCTb, SHEPIrUsl B3aMMOJICUCTBUS Tena ¢ 3eMIEl
BONM3U €€ TOBEPXHOCTH, DHEPrUs yNpyrou aedopMmarvil MpPYKUHBI,
KOJMYECTBO TEIUIOThI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSSI DSHEPTUS HJICAIBHOTO OJHOATOMHOTO
raza, paboTa uAcalbHOTO ra3a, OTHOCUTEJbHAs BJIAXXHOCTh BO3]lyXa,



KII[I waeanbHOro TEIUIOBOTO JBUTATENA; JJIEKTPUYECKOE TIOJE,
HaMpspKEHHOCTh  AJIEKTPUYECKOTO  MMOJs,  HAmpsKEHHOCTh MO
TOYEUHOrO0 3aps/ia WIM 3apsHKEHHOrO0 Iapa B BakyymMe U B
JIUBJIEKTPUKE, TMOTEHUHANT SJIEKTPOCTATUYECKOTO TOJsS, Pa3HOCTh
MOTEHIMAJIOB, JJICKTPOABWKYIIAs CWUJIa, CUJA TOKA, HaIpsKEHUE,
MOIIHOCTh TOKAa, JJIEKTPUUECKasT €MKOCTh IUIOCKOTO KOHJEHCATOpa,
CONPOTHUBIICHUE YYaCTKa LENHU C MOCJIEA0BATEIbHBIM U MAPAJICITbHBIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPrusi  DJIEKTPUUECKOrOo  MOJIA
KOHJICHCATOPa;

OOBSICHSITH ~ OCOOCHHOCTH  TPOTEKaHWs]  (U3UYECKUX  SBICHUN:
MEXaHMYECKOE JBHXKCHHUE, TEIJIOBOE JIBUKEHHE 4YaCTHUI[ BEIIECTBA,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKeHHE, 1uddysus,
UCIapeHue, KUTICHUEe W KOHJEHCAIMs, TUTABJICHUE U KPUCTAJUIA3aIus,
HaIpaBJICHHOCTh Temionepeaayu, ANEKTpU3aLIUS Ted,
AKBUIIOTEHIIUAIBHOCTh MIOBEPXHOCTHU 3aPSIKEHHOTO MPOBOIHUKA;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEITMYHHBI
OT JIpyrod C UCIIOJb30BAHUEM TMPSMBIX HW3MEPEHUH, TIPU ITOM
KOHCTPYHUPOBAaTh YCTaHOBKY, (PUKCHpOBATh pE3yNbTaThl MOJYUYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAE TpadukoB ¢ ydEToM
aOCONIOTHBIX  TMOTPENIHOCTeH H3MEPEHMH, JeJaTh BBIBOJALI IO
pe3yabpTaTaM UCCIEeI0BaHUs;

POBOAUTH KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEJIMYUH, TPU ITOM
BBIOMpATH ONTUMAJIBLHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTh  ONBITBI IO TPOBEPKE  MPEIJIOKEHHON  TUIIOTE3bI:
IJIaHUPOBATh AKCHEPUMEHT, coOupaThb AKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIU3UPOBATh MOTYyUYEHHbIE PE3YIbTAThI U AENAaTh BBIBOJ O
CTaTyce IPeaJIOKEHHON TUIIOTE3bI;

coOmoaTh  mpaBuia  0€30MacHOTO  Tpyna TpU  MPOBEACHUU
UCCIEOBAaHUI B paMKaxX y4YeOHOro SKCIEpUMEHTa, MPAaKTUKyMa U
y4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JCSATEIBHOCTH  C
UCTIOJIb30BAaHUEM  M3MEPHUTEIBHBIX YCTPOWCTB W JTAOOPATOPHOTO
000pyT0BaHMS;

peliaTe pacy€THhIE 3aJla4d C SBHO 3aJaHHOM W HESIBHO 3aJaHHOM
du3nUecKol MOJIEIbI0: HA OCHOBAHUH aHAJIM3a YCIIOBUS O0OCHOBBIBATH
BBIOOp (PU3HYECKOH MOJIeIH, OTBEUANIICH TpeOOBaHUAM 3aJIauH,
MPUMEHSITh  (OPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH M TMOCTYJaThl
GU3MYECKUX TEOPUl MPHU HUCIOJIB30BAHUU MATEMAaTUYECKUX METO/OB



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 (W3WKHM, a TakKe WHTETPAIlMA 3HAHWHA U3
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, WACANbHBIM MPYKUHHBIM MasTHUK, TAPMOHUYECKHE BOJIHBI,
ujeadbHbIN KoJieOaTebHBI KOHTYpP, TOHKAasl JIMH3a, MOJEJeld aToma,
aTOMHOTO $/Ipa U KBAHTOBOM MOJIEJIN CBETA;

pas3nuyarh yCJIoBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITNI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAM3UPOBATH U OOBACHITH DJIEKTPOMArHUTHBIE MPOIIECCHI U SBICHUS,
UCIIOJIb3YSl OCHOBHBIEC IIOJOKEHUS W 3aKOHBl 3JIEKTPOAUHAMUKU U
CIIEUUAJIBHOW  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOT0 3apsana, cwia Awmmnepa, cuwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  MHAyKuMHM, mnpaBwio Jlenna, cBsa3p JJIC
CaMOMHAYKLIIMU B 3JIEMEHTE DJJIEKTPUYECKOM LENU CO CKOPOCTHIO
W3MEHEHUsS  CWJIbl  TOKA, IMOCTYJaThl  CHEUUAIBHOM  TEOpPUU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJM3UPOBATh M OOBACHATH KBAHTOBBIE TMPOLECCHl M SIBJICHHUS,
WCITIOJIb3YSI TIOJIOKEHUSI KBAaHTOBOW (u3MKM (ypaBHEHHE OWHINTEHHA
st potodddexra, mepBbIi U BTOPOM MOCTyJlaThl bopa, mpuHIUI
COOTHOLIEHUs HeonpeaenéHHocTeit [elizenOepra, 3aKOHbI COXpaHEHUS



3apsI0BOTO U MAacCOBOTO YHCEINI U SHEPTHH B SITCPHBIX PEAKIIUAX, 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, HHIYKTHUBHOCTB, OJEKTPOJBIDKYIIAsS CHJIa
CAaMOWHIYKIIMHM, JHEPTUsS MarHUTHOTO TIOJII TPOBOJAHUKA C TOKOM,
PEISITUBUCTCKANM ~ UMITYJIBC, TIOJHAS ~ DHEPTUs, DHEPrUs  IOKOS
CBOOOTHOWM YaCTHIIBI, PHEPTUS M UMIYJIbC (POTOHA, MAaCCOBOE YHUCIIO U
3aps sAapa, SHEPTHsI CBS3H sIJIpa;

OOBSACHATHP  OCOOCHHOCTHM  TPOTCKAaHHWsSI  (PU3MYECKHX  SBJICHUM:
AJICKTPOMAarHUTHas WHIYKITUS, CaMOMH Ty KIIHS, pEe30HaHC,
uHTepepeHnus BOJIH, IU(pakusa, AUCIEPCUs, TMOJHOEC BHYTpPECHHEE
otpaxxenue, Goroanekrpuueckuii ddpdext (dboroaddexr), ampda- u
OcTa-pacnajbl sjiep, ramMma-u3jiaydeHue sjep, GU3UUIecKUue MPUHITUIIBI
CIIEKTPaAJIbHOT'O aHAJIM3a U PabOThI Jla3epa;

OTpeIeNIsITh HANIPABJICHHE WHAYKIIMM MAarHUTHOTO TOJISi MPOBOJIHUKA C
TOKOM, cuJibl AMrniepa u cuibl JlopeHna;

CTPOUTh M300pa)KEHUE, CO3/1aBacMO€ IIJIOCKUM 3€pKajioM, TOHKOMH
JMH30#, ¥ pacCYUTHIBATh €T0 XapaKTEPUCTHUKH;

NPUMEHSITh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TTOHITHS, TEOPUH U
3aKOHBI JIJI1 aHajdu3a W OOBACHEHUS (PU3MYECKHUX IPOIECCOB,
MIPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUIECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIINHU 3BE3/] M BeeneHHo;
NPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUM, MPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl TMOJYYCHHOW 3aBUCHMOCTH
duznuecknx BENMYUH B BHAEC TpaduKOB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTEH  W3MEPEHMid, JleJaTh BBIBOJABI TI0  pe3yJbTaTaM
UCCIICIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEIMYWH, TIPH ITOM
BBIOMpATH ONTUMATIBHBIN METOI U3MEPEHUS, OIEHUBATh a0COTIOTHBIE U
OTHOCHUTEIBHBIC TMOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUH;
NPOBOAUTH  OMBITHI IO  TPOBEPKE  MPEIOKEHHOW  THUITOTE3HI:
TUTAHUPOBATH AKCIIEPHUMEHT, coOupaTh IKCIIEPUMEHTATBHYO
YCTaHOBKY, aHAJTM3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI U JIEJIaTh BEIBO O
cTaTyce MpeI0KEHHON THIIOTE3bI;



OMKCHIBATh METO/bI MOJYYEHHUS] HAYUYHBIX aCTPOHOMUYECKUX 3HAHM;
coOnmogaTe  mpaBuja  0e30macHOro  TpyJaa Mpu  NPOBEACHUHU
UCCJEOBAHUA B paMKax y4eOHOIro 5SKCIEPUMEHTA, MPAKTUKyMa U
y4eOHO-UCCIEOBATENbCKOM M TPOEKTHOM  JESATENBHOCTH  C
UCIIOJIb30BAHUEM  H3MEPUTEIBHBIX YCTPOMCTB W  JTaOOPAaTOPHOTO
000py10BaHMUS;

pelarb pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
¢u3znueckoil MOJENbI0: Ha OCHOBAHWM aHAJM3a YCJIOBHS BbIOMpaTh
¢usznueckre MoJeau, OTBEeYalollue TPeOOBAHUAM 3aJlay, MPUMEHSThH
(opMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYNATHI (PU3UUECKUX TEOPUI
OpU HCMONb30BAHUM MATEMaTUYECKUX METOJIOB pEeIIeHHs 3ajady,
OpPOBOAUTH  pacu€Thl HA  OCHOBAHMM  HMMEIOIIMXCA  JIAHHBIX,
aHAIM3UPOBATH PE3YJBTATHl U KOPPEKTHUPOBATH METOIbI PEIICHUS C
y4€TOM TOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KauecTBEHHbIE 3aJauyM, TpeOyrolue NPUMEHEHHUs 3HAHUU M3
pa3HbIX pa3lenoB Kypca (pU3uMKHM, a TakKe WHTErpallid 3HAaHUW U3
JIPYruX TPEIMETOB €CTECTBEHHO-HAYYHOrO0 IIMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LETOYKY PacCyXJACHUN C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

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

NPUBOJUTH TMPUMEPHI BKJIA/la POCCHMCKUX M 3apYOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTU;

aHANMM3UPOBaTh M OLEGHUBATh  TOCIEACTBUS ~ OBITOBOM U
IIPOU3BOJACTBEHHOM  JICSTEIBHOCTH  4YEJIOBEKAa,  CBA3aHHOM  C
(GU3NYECKUMH NPOIIECCaMU, C MO3ULUN 3KOJIOTUYECKONW O€30MacHOCTH,
IPEICTABICHUNA O PAlMOHAJIBHOM MPUPOIOINOJIB30BaHUM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTH)KEHHM HAyKH W TEXHOJIOTMH JIs
JaJIbHEHIIIETO pa3BUTHS YEJIOBEUYECKOro OOIIECTBa;

NPUMEHSTH Pa3IMYHbIE CTIOCOOBI pa0bOoThI ¢ MHGOpMAIHEH PU3NIECKOTO
COJEp)KaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTUH, IPH 3TOM HCIIOIb30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTUU JUIsSl TOUCKA, MEepPepadOTKHU M NPEAbSBICHUS Y4EeOHOW W
HAY4YHO-TOIYJISIPHON uHpOpMaIuH, CTPYKTYpPUPOBAHUS u
UHTEpHpeTaund  WH(pOpMalMM,  IOJIYYEHHOM M3  pPa3IMYHBIX
HMCTOYHHUKOB, KPUTHUYECKH AHAJIM3UPOBATH IMOJIYYaeMyH0 HH(POPMALMIO



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

OpOSIBIISITE ~ 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
JeSITeIbHOCTh B HECTAHAAPTHBIX CHUTYaIUsAX, aJeKBAaTHO OIEHWUBATh
BKJIa/I KOXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaEeMOi
npoOJIeMBIL;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
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
rccaenoBaHusl GU3MUYECKUX SBICHUI

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoisl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKE

Crioco06b1 m3MepeHus: GPU3NIECKUX
BEJIMYUH

AGCOIIOTHAS ¥ OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN (PU3NYECKIX
BEJTMYUH

MonenupoBanue B ¢pusuke. Posb u mecto
¢bu3uku B GOpMUPOBAHUU COBPEMEHHOM
HAayYHOU KapTUHBI MUPA, B TPAKTUYECKON
JEeSITeNIbHOCTH JII0JIeH

MexaHu4ecKoe JBHKEHHE. Cucrema
orcueta. OTHOCUTEIIHFHOCTD
MECXaHUYCCKOI'O IBUKCHUS. HpHMa}I u




oOparHast 3a/1a4M MEXaHUKHU

Pannyc-BexkTop MaTepuasbHON TOYKH, €70
MIPOEKIMU Ha OCU KoopAUHAT. Tpaekropusl.
[Tepememenue. Cxkopocts. X mpoexiuun
Ha OCH KOOpJMHAT

PaBHOMEpPHOE TPAMOIMHENHOE IBUKEHHUE.
I'padrueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABUKEHUS

10

CroxxeHue nepeMeneHnii 1 CKOPOCTEN.
Pemenue 3agau

11

HepaBnoMepHoe nBmxeHne. MroHoBeHHast
CKOpoCTh. Yckopenue. [Ipsamoinmueitnoe
JBUKEHHE C IOCTOSTHHBIM YCKOPEHUEM

12

I'paduaeckoe onucanme MpSIMOTUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majieHre. Y CKopeHue
cBOOOHOTO MMaeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M UX rpaduKu

14

JIBukeHue Tena, OpoIIeHHOTO MO YIIIOM K
TOPU3OHTY

15

KpuBonuneiinoe nuxenue. [IBmxenue mno
OKPYXHOCTH. YTJIOBas U JUHEIHas
ckopocts. [lepuon u yacrora.
LleHTpoCTpeMHUTENIBHOE U TIOJIHOE
YCKOpEHHUE




KonTtponsHas pabota o Teme

16 "Kunemartuka"
IIepBsb1ii 3ak0H Hprotona. MHepuuanbabie

17 cuctemsl otcuéra. [IpuHuumn
OTHOCUTENBbHOCTH ["anunes.
HeuneprinansHbie CHCTEMBI OTCUETA

13 Cuna. PaBHonelicTBytomas cuna. Bropoi
3akoH HeroTona. Macca

19 B3aumopeiictue Ten. Tpetuii 3akoH
Hprorona

20 [Ipunnun cynepmno3uruu cui. Pemenune
3a/1a4 Ha MpUMEHEeHne 3aKk0HOB HpioToHa
3aKOH BCEMHUPHOTO TATOTECHMUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U
WHEPTHOUN MacChl

” Cuna TsKeCcTH M yCKopeHue cBOOOHOTO
MaJieHus
JIBukeHre HeOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CIIyTHUKOB. IlepBas
KOCMMYECKasi CKOpOCTh. 3akoHbI Keruiepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BuabI cun

25 TpeHus. [[BukeHue B )KUIKOCTH U rasze ¢
Y4€TOM CHJIbI CONTPOTUBIICHUSI CPEIBI

26 JaBnenue. ['ugpocrarnyeckoe JaBieHUE.

Cuna Apxumena




27

AOGCOIIIOTHO TBEPJIOE TEIO.
[MocTymarensHOE ¥ BpalaTelibHOE
ABHUIKCHUC TBCPAOI'O TCJia

28

MoMEHT CHITBI OTHOCHUTEIBEHO OCH
BpaieHus. [linevo cumbl

29

CrnosxeHue cuil, IPUI0KEHHBIX K TBEPOMY
teny. LleHTp TshKecTu Tena. Y cinoBus
paBHOBECHS TBEPJOTO TeJa. Busl
paBHOBECHs

30

Pemenue 3agau

31

KonTponsnas pabora no teme "Iunamuka.
Cratuka TBepaoro tena"

32

Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
MaTepHuadbHBIX TouekK. LleHTp macc
CUCTEMbI MaTepUajbHBIX TOUEK. Teopema o
JBUKEHHUH LIEHTPa Macc

33

I/IMHYJ'IBC CHJIBI 1 UIBMCHCHHE UMITYJIbCa
Teaa. 3aKoH COXpaHCHUA NMITYJIbCa.
PeaktuBHOEC JBWOKCHUC

34

MomeHT HUMITYJIbCa MaTCpHaJIBHOﬁ TOYKH.
HpeHCTaBHeHI/IC 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCA B ICHTPAJIBHBIX IOJIAX

35

Pemenue 3amau

36

PaboTa cuibl Ha MaJIOM U Ha KOHEUHOM
nepemereHun. I'papuueckoe
IpeJCcTaBiIeHUEe paboThl CHIIbl. MOLTHOCTD




CHIJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUuu
MaTepuaibHOU TOYKU

38

[ToTeHnManpHbpIE U HENOTEHIMAJIBHBIE
cuisl. [lotennmaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tperbsa kocMuyeckast ckopocTb. CBsI3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHUS
MEXaHU4ECKOMN YHEPTUn

40

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHynnu s ueanbHOM
KUAKOCTU

41

KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEHUs B MexXaHUKe"

42

Pa3BuTue npeacraBieHuii o Ipupoie
Ter1oTel. OcHOBHBIE NoJI0kKeHUsT MKT.
Huddysus. BpoyHoBckoe nBrkeHne

43

CTpoeHHe F33006pa3HBIX, KUIKHUX U
TBCPAbIX TCII. XapaKTep JBHXXCHUA U
BSaHMOﬂCﬁCTBHH qaCTul BC€IICCTBa

44

Macca u pazMmepsl MOJIEKYI (aTOMOB).
Konuuectso BemectBa. IlocTostHHAs
ABoraapo




Temmnepatypa. TerioBoe paBHOBecHE.

45 Ikana [enbcust

46 Pemenue 3anau

47 Wneanpuslii ra3. ['a30BbIe 3aKOHBI

43 YpaBuenue MenaeneeBa-KnanerpoHa.
Pemenue 3agau

49 AOcouroTHas TeMIiepaTypa. 3akoH
JanpToHa

50 N3omporieccs B uaeaqbHOM Tas3e ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'pacdmueckoe npeacraBneHne

51 M30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52 OcnHoBHoe ypaBHeHne MKT

53 Pemenue 3amay
CBs13b a0COJTIOTHOM TEMIIEPATYPHI

54 TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEN
KHMHETUYECKOHN 3HEprue nNocTynaTeabHOro
TEIUIOBOTO JBUKEHUS €€ YaCTHUIL

55 O06o0061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "OcHoBbl MKT"

56 KonTponsnas paborta no Teme "OCHOBBI
MKT"
TepmonHaMuueckas cuctemMa. 3ajjaHue

57 BHEIIHUX ycinoBui uist T/l cucteMsl.

BHeninue u BHYTPCHHUC IMapaMCTPBhI.




[Tapamerps! T/I cuctemsl Kak cpeHue
3HAQ4YEHMs BEJIUYHH, OIIMCBIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoOIMHAMUKH.
CamonpousBosibHas penakcaius T[]
CHUCTEMBI K TEMJIOBOMY PaBHOBECHUIO

59

Mopaens uacanbHOTO ra3a B
TepMOI[I/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
STOM MOJETH

60

YpaBuenue MenpaeneeBa-Knanelipona u
BBIpAKEHUE JIJIs1 BHYTPEHHEN SHEPTUn

61

BeIpaxxenue 111 BHyTpEHHEN SHEPrUn
OJIHOATOMHOTO HJICAJIBHOTO Ta3a.
KBasucratueckne u HECTATHYECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEpPMOJIMHAMHUKE.
Brruucnenue paboTsl 1o rpaduxy
nporiecca Ha pV-auarpaMmme

63

Temnonepenaya Kak croco0 N3MEHEHUS
BHyTpeHHe# sHepruun T]I cuctemsbr 6e3
COBEPIIEHHS paOdOTHI

64

KOHBCKHI/IH, TCINIOIIPOBOAHOCTD,
H3JIy4YCHUC

65

KommuectBo Termiorsl. TennoéMKOCTh
Tena. Y IenbHas U MOJIsIpHast
TEIMI0EMKOCTH BellecTBa. Y ieabHas
TEIUIOTa CrOpaHus TOILIMBA




Pacuér konmyecTBa TEIUIOTHI IIPH

66
Terioneperaye

67 [TonsiTre 06 amuabaTHOM TpoIecce.
IIepBblit 3aKOH TEPMOJMHAMUKH
KonuuecTBo TemnoTsl 1 padboTa Kak Mepbl

68 M3MEHEHUs BHyTpeHHel sneprun T /1
CHCTEMBI
BTtopoii 3akoH TepMOIUHAMUKY IS

69 PAaBHOBECHBIX M HEPABHOBECHBIX
npoueccoB. HeobpaTumocTh mpUpoIHBIX
MIPOIIECCOB

70 [TpuHIUIIBEI AEACTBUS TEMIIOBBIX MAIIWH.
KII1JI

71 MaxkcumanbHoe 3Hadenre KIT. Hukn
Kapno

72 Pemrenue 3agau
DKOJIOTHYECKHUE aCIIEKThI UCITOJIH30BaHUS

73 TEIUIOBLIX ABUrareiiei. TemioBoe
3arpsiI3HEHUE OKPYKAIOUIEH Cpe/Ibl

74 Permrenue 3agau
O0o001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110

75 teme "Tepmoannamuka. TerioBbie
MaIIuHbB"

76 KonTponpHas paboTa mo Teme
"TepmoanHamuka. TenaoBble MAIUHBL"

77 ITapooGpazoBaHue U KOHJEHCAIHSL.




Hcnapenue u kunenue. Y 1eiabHas TEIUIOTA
napoooOpa3zoBaHus

78

HacpllieHHbIe U HEHACHIIIEHHBIE MAPBI.
KauecTBeHHast 3aBUCUMOCTb IJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOTO Mapa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIILIEHHOI' O Mapa. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KUAKOCTU

79

Braxxnocts Bo3yxa. AGCOIOTHAS U
OTHOCHUTCJIbHAA BJIAJKHOCTDH

80

Pemenue 3agau

81

Trépnoe Teno. Kpucramimyeckue u
amopdHbIe Tesa. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTaM3anus. Y aenbHas
TertoTa ruiayieHus. Cyonumanus

83

Jedbopmaruu TBEpAOTO Tena. PacTskenue
u cxkarue. Cnsur. Monynes FOura. Ilpenen

yopyrux aedopmarmii

84

TemnnoBoe paciMpeHue KUIKOCTCH 1
TBEPIBIX TEI. AHTAPMOHU3M TEILIOBBIX
KoJIeOaHMUi YacTHI] BEIECTBA

85

ITpeobpazoBanue sHeprun B ha30BbIX
nepexoiax

86

ypaBHeHI/IC TEIUIOBOro OanaHca




87

Pemenue 3amau

88

[IoBEpXHOCTHOE HATsKEHUE.
Kanwuisapueie sBnenus. JlaBinenue nox
VCKPHUBJICHHON ITOBEPXHOCTBIO )KUIAKOCTH.
®opmyina Jlamnaca

89

O060061eHre U cucTeMaTu3alus 3HaHu| 1o
TeMe "ArperaTHble COCTOSHUS BEIIECTBA.
da3oBbIe nepexoibl"

90

KonTponbHas paboTa no teme
"ArperatHble COCTOSIHHS BEILIECTBA.
dazoBble IEPEXOABI"

91

DneKkTpu3aIus Tel U €€ MPOsIBICHUSI.
DJekTpudeckuil 3apsa. /[Ba Buaa
ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
JTUDJICKTPUKHU U TIOJTYTIPOBOTHUKH

92

DJIeMEHTapHBIN ANEKTPUUECKUH 3apsijl.
3aKOH COXpaHEeHHsI IEKTPUUECKOTO 3apsiia

93

B3aumoperictBue 3apsinoB. Toueunbie
3apsabl. 3akoH Kynona

94

Pemrenue 3agau

95

BJ'IeKTpI/I‘-IeCKOG noie. Ero HeﬁCTBHe Ha
QJICKTPUYCCKHC 3apsAabl

96

Hanpspk€HHOCTD 2JIEKTPUYECKOTO HOJIS.
[Tpo6ublit 3apsa. JIuHuM HanpsHKEHHOCTH
3IIEKTPHYECKOrO moJsi. OqHOPOAHOE
JIIEKTPUYECKOE IT0JIE




97

[ToTeHUMambHOCTh JIEKTPOCTATUYECKOTO
noid. Pa3HoCTh MOTEHIIMAIOB U
HaIpsKECHUE

98

[ToreHnmanpHas SHEPrus 3apsiaa B
IEKTPOCTATHYECKOM noJe. [loTennnan
IIEKTPOCTATUYECKOTO OIS

99

CBs13b HaNPSKEHHOCTH TOJI U Pa3HOCTH
MOTCHIUAJIOB VISl DJIEKTPOCTaTHYECKOTO
OJIs

100

[IpuHIHN Cynepno3uuy MIEKTPUIECKUX
nojen

101

Pemenue 3agau

102

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

103

[Tone paBHOMEPHO 3apsSKEHHOTO MO
00bémy mrapa. [Tone paBHOMEpHO
3apSOKEHHONW OECKOHEYHOM IIIOCKOCTH

104

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIE.
VcnoBue paBHOBECHA 3apsaa0B

105

Z[I/ISJ'IGKTPI/IKI/I " IIOJYIIPOBOJHUKU B
QJICKTPOCTATHUYCCKOM IIO0JIC

106

Konnencarop. DneKkTpo€MKOCTh
KOHJIEHCATOpa. DNEKTPOEMKOCTb IJIOCKOTO
KOHJIEHCaTopa

107

HapaJ'IJ'IeJ'ILHOC COCINHCHHEC
KOHACHCATOPOB




IlocnenoBaTeabHOE COEIUHCHUE

108
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHcaTopa

110 Pemenne 3amaq

11 JIBr>KeHre 3apsiKEHHON YaCTHIIbI B
OJTHOPOJIHOM DJIEKTPUUECKOM T10JIe

112 Pemenne 3amau

113 O06o01enye ¥ cucTeMaTu3anys 3HaHUH 110
Teme "Dnekrpuueckoe mnoie"

114 KonTtponbHas padoTa o teme
"Onexkrpuueckoe noie"
Cuma Toka. IlocTosSHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBAHUS MOCTOSHHOTO
AIEKTPUYECKOTO TOKa

116 Uctounuku Toka. Hanpsoxkenne u 3/1C

17 3akoH OMa Jij1s1 ydacTKa Lenu.
DJIEKTPUYECKOE COMPOTUBIICHUE
3aBUCUMOCTb CONPOTHUBIICHUS

118 OJHOPOIHOTO MPOBOJIHUKA OT €ro JIJIMHbI U
TJIOIIAM TTOTIEPEYHOT0 CEUCHUS

119 VY enpHO€ CONPOTUBIICHUE BEILIECTBA.
Pemenue 3amau

120 [TocnenoBarenbHOE, NapajliebHOE,
CMEUIaHHOE COEIMHEHUE MTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUYECKUX

nenei. [1paBuna Kupxroga




122 Pemenue 3amau 1

123 Pabora anekTpudeckoro Toka. 3aKoH 1
Jxoyna —Jlenua

124 Pemrenue 3agau 1
MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

125 TenoBast MOIITHOCTh, BRIACTICMAsI Ha 1
pesucrope

126 Pemtenue 3amau 1

127 O/1C u BHyTpeHHEE CONPOTUBIICHNE :
HCTOYHHKA TOKA

128 3axon Oma Juis MOJIHOM (3aMKHYTOI) :
AIEKTPUYECKOU LETH

129 Pemenne 3amau 1

130 MoIHOCTh UCTOYHHUKA TOKA 1

131 KopoTkoe 3ambikanne 1

132 Konpaencarop B 1ienu NoCTOSIHHOTO TOKa 1

133 Pemrenue 3agau 1

134 Pemrenue 3agau nmo treMme "IlocToSSHHBIN |
AIEKTPUYECKU TOK"

135 Pemrenue 3agau mo treme "IlocTOSIHHBIM |
3JIEKTPUYECKU TOK"

136 Pemrenue 3agau mo reme "IlocTOSIHHBIHM |
ANEKTPUYECKUH TOK"

137 O0o00IIeHNEe B CUCTEMAaTH3alIMs 3HAHUH 110 |

teMe "[1oCTOSIHHBIN 2IEKTPUUECKUI TOK"




138

KonTtponsHas pabota o Teme
"TIoCTOSIHHBIN 37€KTpUYECKUM TOK"

139

DJeKTpUYecKasi IPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DJIIEKTPHUUECKHUI TOK B METAJLIAX.
CBepXInpoBOIUMOCTb

140

DNeKTpUYECKUi TOK B pacTBOpax U
pacriaBax 2J1€KTPOJIUTOB. 3aKOHbI
@apanes U1 IIEKTPOIU3a

141

DJIEKTpUYECKH TOK B razax. [lnazma

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie npuOopbl

143

DIEKTPUYECKUN TOK B MOJYIIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HANPsHKEHUS B
L[ENU TOCTOSTHHOTO TOKA MPY MOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
puOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH
naboparopueit no ¢puzuke. [Ipumepsl
u3MepeHus (GU3NYECKUX BETUUHH MIPH
MOMOIIY KOMITbIOTEPHBIX TaTYHKOB"

146

Ou3nyecKuii MPakTUKyM MO TEME
"N3y4ueHre HepaBHOMEPHOTO JIBHKEHUS C
LETIBIO OIPEAENIEHNUS] MTHOBEHHOM
ckopoctH"

147

Du3NYeCKU MPAKTUKYM I10 TEME




"N3mepeHue yCKOpeHHUs Ipu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM INIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpPEMEHHU IPU PABHOYCKOPEHHOM
nBIOKeHUN"

Pu3NYECKU NPAKTUKYM I10 TEME
148 "N3mepeHue yckopeHHsi CBOOOIHOTO

nageHus" win "M3ydeHue ABUKEHU Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne IBUKEHHUS TeJa 10
OKPY’KHOCTH C IIOCTOSIHHOM 10 MOTyJIIO
149 ckopocthio" wim "MccnegoBanue
3aBHCHUMOCTH NepHoaa oOpalleHus
KOHUYECKOTO MasATHHUKA OT €r0
napameTpoB"

DU3NYECKUH TPAKTUKYM 10 TEME
"M3MmepeHune paBHOICUCTBYIOIIEH CHUIIbI
MIpH IBIKEHUU OpyCcKa M0 HAKIOHHOM
150 mwrockoctu" win "IIpoBepka TMIOTE3bI O
HE3aBHCHUMOCTHU BPEMEHU JBUKECHUS
Opycka 1Mo HaKJIOHHOH TIOCKOCTH Ha
3aJJaHHO€ PAcCTOSIHUE OT €ro Macchl"”

Du3n4eCKUi MPAKTUKYM I10 TEME
151 "HccnenqoBaHue 3aBUCUMOCTH CHIT

YIIPYrOCTH, BOZHUKAIOIINX B MIPYKUHE U




pe3nHOBOM 00pasiie, OT ux aedopmanun’
win "M3yueHne ABMKEHUS CUCTEMBI TeEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes
nérkuit 670K"

152

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue ko3ppuiirieHTa TpeHus 1o
BEJIMYMHE YIJIOBOTO KOYPPUIIEHTa
3aBucumoctu Frp(N)" wim "UccnenoBanue
JBUKEHMS OpyCcKa 10 HaKJIOHHOM
IJIOCKOCTH C TIEPEMEHHBIM

ko3¢ punmenTom Tpenus" wiu "Msydenue
JBUKEHHUS TPYy3a HA BaJLy C TPEHHEM"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue yciaoBHUl paBHOBECHS
TBEPAOTO TEJa, UMEIOIIEro OCh BpalieHus"
nnu "KoHCTpyupoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOWYMBOCTU TBEPAOTO TEJa, UMEIOIIETO
IJI01ab OTIOPHI"

154

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue umilyibca Tena mno
TOpMO3HOMY IyTH" Ui "M3MepeHue cubl
TATH, CKOPOCTU MOJEIH JIEKTPOMOOUIIS U
MOIIHOCTU CJibl TATK" nin "CpaBHEHUE
WU3MEHEHHS UMITYJIbCa TeJla C UMITYJIbCOM
cwibl" niu "MccnenoBanne coxpaHeHUs
UMITyJIbCa MPU YIIPYroM B3auMoencTsun"




wiu "M3MepeHne KUHETUYECKOI 3Heprun
T€ja 1o TOPMO3HOMY ITyTH"

155

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3ydyeHne u30TepMHUECKOro Ipolecca
(peKOMEHJJOBAHO HCIIOIb30BaHHE
uudposoit naboparopun)" unu "Usyuenue
130X0pHOTro npouecca” nin "M3yuenue
n3obapHoro nporecca” wiu "IIpoBepka
ypaBHEHUS COCTOSTHUSA"

156

Pu3NYEeCKU NIPAKTUKYM IO TEME
"HU3mepenue yaeabHOl TEMmI0EMKOCTH "
nnu "HccnenoBanue mpouecca OCThIBAHUS
BemecTBa" win "MccnenoBanue
aguabarHoro mporecca" uinu "M3yuenune
B3aMMOCBSI3U PHEPTUU MEXKMOJIEKYIIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPbl KUIICHUS
JKuaKocten"

157

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHne 3aKOHOMEPHOCTEH UcCIapeHust
x)ujakocter" nim "M3mepenue ynenbHol
TEIUIOTHI IJ1aBJeHus Jbaa" uinm "M3yuenue
CBOMCTB HACBIIIEHHBIX TTAPOB" WU
"N3mepeHue abCOMOTHON BIAXKHOCTH
BO3JlyXa M OlLIEHKa MaccChl apoB B
nomerienun". smepenne kosdduiirenta
MMOBEPXHOCTHOT'O HATSXKEHUS

158

Pu3HYEeCKUN MPAKTUKYM I10 TEME




"HabmroieHue npeBpaiieHust SHEPTuu
3apsHKEHHOTO KOHIGHCATOPa B SHEPTHI0
u3nyyeHus ceeroauona” unm "M3yuenue
IIPOTEKAaHUs TOKA B LIETIH, COAECpIKaIEH
koHaeHcarop" wiu "Pacnipenenenue
Pa3HOCTH MOTEHIMAJIOB (HAIPSDKEHUS) TIpU
MOCIIEIOBATEIILHOM COSTMHEHUN
KOHJIEeHCaTOpoB"

159

Pu3NYEeCKU IPAKTUKYM I10 TEME
"HccneqoBanye CMENIAHHOTO COEIUHEHUS
pe3ucropoB' win "M3Mepenune yeapHoro
CONIPOTHUBIICHHUS POBOJHUKOB" WIIN
"UccnemoBanne 3aBUCHMOCTH CHIIBI TOKa
OT HaIpPSDKEHUS JUIs JJaMITbl HaKaJIMBaHUs "

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenue anektponusa" uim
"U3mepenue 3apsiia 0JHOBAICHTHOTO
noHa" win "HccinenoBanue 3aBUCUMOCTH
COTIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHsITHE BOJIBT-
aMIIEPHOM XapaKTEePUCTUKHU auoja"

161

PesepBHriit ypok. O600mIeHE 1
CUCTEeMAaTH3allMsl 3HAHH 110 TeMe
"Kunemartuka"

162

PesepBHrlit ypok. O6001IeHNE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"lmaamuka"




163

PesepBHeiit ypok. O600IICHNE 1
CUcreMatTu3sanus 3HAHHUH 110 TEME
"Cratuka TBEpa0TO Tena"

164

Pesepubriit ypok. O60011eHUE 1
CUCTEMaTH3aIus 3HAHUM 110 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHUKe"

165

Pesepubrit ypok. O60011eHNE 1
cucTeMaTu3alus 3Hanui mo Teme "OCHOBBI
MOJIEKYJISIPHOKUHETUYECKON Teopun"

166

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"TepmoauHamuka. TenaoBbIe MAIIUHBL"

167

PeseprubIit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHUH 1o TeMe
"ArperatHble COCTOSIHHS BEILIECTBA.
®dazoBbIie Iepexoabl"”

168

PesepBubIit ypok. O600meHNE 1
cCUCTeMaTH3alusl 3HAaHHi 110 TeMe
"Dnexrpuueckoe noie"

169

PesepBubIit ypok. O600meHNE 1
CUCTEeMaTH3allMsl 3HAHHA 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

170

PesepBHslit ypok. O600mIeHE 1
cucreMaTu3anus 3HaHui o reme "Toku B
pasnau4YHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
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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