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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKke Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXKEHUW M TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pazoBareiabHON mporpaMmsbl, npenacraBieHHsix B PT'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueit mporpaMmbl BociuTanus U Konneniuu
npenojgaBanus  yueOHoro mpeamera «®Dusuka» B 00pa30BaTENbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3YIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNIbHOE MPEAMETHOE
coJiepKaHKe, YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3yUEHUs
TEM U pa3esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
ocobeHHocTtel obywatonuxcs. [Iporpamma no ¢usuke Aaét npencraBieHue O
HEeNsIX, COAEp)KaHWM, OOIIel cTpaTeruu OOydeHHUs, BOCIHMTAHUS M PA3BUTHUA
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «Duzuka» Ha yriayoJaéHHOM
YpOBHE.

N3yuenue kypca Qu3uku yriayOoja€HHOTO YPOBHS MO3BOJIET PEan30BaTh
3aauyu npo¢eCcCUOHAIBHON OpPUEHTAIlMU, HAMpaBIEHO Ha CO3JaHUE YCIOBUU
JUISL TIPOSIBIICHUSI CBOUX HWHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
KOKIbIM  OOyYaromuMmcsi, KOTOphlE  HEOOXOAMMBI I  MPOJOJKEHUS
oOpa3oBaHHs B OpraHM3alusix MOpoPEeCcCHOHAIBHOTO 00pa3oBaHus IO
pPa3sTUYHBIM (PU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CIEIIUATBHOCTSM.

B mnporpamme mno ¢usuke omnpeaensroTcs IUIAHUPYEMbIE pe3yiIbTaThl
OCBOCHHUSI Kypca (U3HMKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMEeTHbIe, MpeaMeTHbIe (Ha YriayOJEHHOM YpOBHE).
HayuyHo-meTomonornueckoii  OCHOBOM  Jisi  pa3paboTku  TpeOoBaHWM K
JMYHOCTHBIM, METAIPeIMETHBIM U IpPEIMETHBIM pe3yjbTaTaM 00ydJaromuxcs,
OCBOMBUINX IpOrpamMmy o (pu3uKe Ha ypoBHE CpeIHEro ooOiiero oOpa3zoBaHUs
Ha yriyOJE€HHOM YpOBHE, SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

[Iporpamma no pusmke BKIIOYAET:

IUIaHUPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (U3HKK Ha YriayOJE€HHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI 10 F'0JIaM 00y4YEeHHUS;

cojiepkaHue yuyeOHoro npeamera «O@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o Qu3nke HMEET NPUMEPHBIM XapaKTep U MOXKET ObITh
WCITI0JI30BaHa yYUTEISAMU (PU3UKHU ISl COCTABIIEHUSI CBOUX pabOYHUX IPOrPaMM.

IIporpamma 1o ¢u3HKe HEe CKOBBIBAET TBOPUYECKYIO HHULIMATUBY YUUTENIECH
U IPENOCTaBISIET BO3MOXXHOCTU JUISl pealu3alud Pa3INYHbIX METOIUYECKUX



MOJXO0JI0OB K MpENnojaBaHWI0 (U3MKHU Ha YIIyOJEHHOM YPOBHE IpPH YCIOBHHU
COXpaHEHUs 00A3aTENbHON YaCTH COJAEPKAHUS Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYMas B
KauecTBe Yy4yeOHOro IMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUM 00 okpyxkatomeM wupe. IlkonbHbIE Kypc (u3uku —
CUCTEMOOOPA3YIOMMI Uil  €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHHIH,
U3y4aeMbIX XUMHUEH, Ouoyorueit, usznueckoil reorpadueil U acTpOHOMUEH.
Hcnonb3oBaHue M aKTHUBHOE NpUMEHEHHE (PU3MUYECKUX 3HAHUU OMpenesnso
XxapakTep M OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJIyYEHHUSI HOBBIX MaTEPHUAJIOB C
3aIaHHBIMU CBOMCTBaMH. M3ydeHue (uU3MKM BHOCHUT OCHOBHOW BKJIaJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa o0O0ydyarouierocs, B
dbopMupoBaHue yMEHUN TNPUMEHATh HAYYHBIM METOJl TIO3HAHWS TPHU
BBITIOJIHCHUW UMH YYEOHBIX UCCIICIOBAHUI.

B ocHOBy kypca ¢u3nku Ha YpOBHE CpeaHero oOImiero oOpa3oBaHUS
MOJIOKEH PAJl HACH, KOTOpble MOXKHO pacCMaTpuBaTh KaK MPUHIUIBLI €ro
OCTPOEHHSI.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepual Kypca (U3HKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMuUpoOBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peann3anys MpeanoiaracT UCnoib30BaHUE
T'YMaHUTApHOTO MOTEHITHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BuTHEM O0OIIEeCTBa, a TakKe C MHUPOBO33PECHUYCCKUMH,
HPABCTBEHHBIMU M SKOJIOTHUYECKUMH MPOOIeMaMH.

Hoesa npuknaonon wnanpasnennocmu. Kypc (usuku yrioyOoaéHHOTO
YPOBHSl TpPEANoJiaraeT 3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHUYECKUX H
TEXHOJOTHYECKUX NPUIOKEHUN H3YUYECHHBIX TEOpUM W 3aKOHOB. [Ipm 3TOM
paccMaTpWBAIOTCSA HA YPOBHE OOMIMX TPEACTABICHUA W COBPEMEHHBIC
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHUHU.

Hoea 3konozuzayuu peamn3yeTcs MOCPEACTBOM BBEJICHUSA 3JIEMEHTOB
CONlepKaHMs, TOCBSIIEHHBIX SKOJOTUYECKHM TIpoOIeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSA3aHbI C PA3BUTUEM TEXHHMKU M TEXHOJOTHH, a TaKXKe OOCYKICHUS



npoOjieM  palMOHAJIBLHOIO  TMPUPOJOINOIL30BAaHUS U DKOJOTHYECKOM
0€30MacHOCTH.

OcBoeHue coJiepaHus NPOrpamMMBbl IO (PUBHKE JOJDKHO OBITh MOCTPOEHO
Ha MPUHIIMIIAX CUCTEMHO-JEATEeIbHOCTHOrO nojaxoaa. s ¢pus3uku peanuzamus
ATUX TPUHIUIOB Oa3upyeTcs Ha HUCIOJIb30BAaHUU  CAMOCTOSTEIBHOTO
AKCTIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMIETO (akTopa y4eOHOro mpolecca.
st yroyOin€HHOro YpOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YUYEHHUYECKOIO
AKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIBHBIE YYEHUUYECKHE OIbBITHl IIPU
W3YYEHUU HOBOT'O Marepuala, jJabopaTopHbie pabOThl U PabOTHI MPAKTUKYMA.
[Tpu 5TOM BO3MOXHBI JBa crioco0a peanu3anuu (HU3NYECKOro npaktukyma. B
NEPBOM cllyyae MpakTUKyM npoBoautcs nubo B koHie 10 u 11 xnaccos, nubo
MOCJIE MEPBOIO U BTOPOTO MOJYrOAWi B KaXKJIOM U3 ATHUX KiaccoB. Bropoi
croco0 — 3To uHTErparus paboT MpakTUKyMa B CUCTEMY JIaDOpaTOPHBIX padoT,
KOTOpBIE MPOBOJATCS B Mpolecce M3ydeHus paszzaena (temsl). [lpu stom mon
paboTamMu TIpaKTUKyMa MMOHUMAETCSI CAMOCTOSITEILbHOE MCCIIEIOBaHUE, KOTOPOE
IPOBOAMUTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BHUIa O€3 MOIIAroBOn
WHCTPYKIIHH.

B nporpamvme mno ¢usnke cucreMa YYEHHYECKOTO JKCIEPUMEHTA,
1ab0paTOpPHBIX padOT U MPAKTUKyMa IMpeICcTaBlieHa eIMHbIM MepeuyHeM. Bridop
TEMATUKU JIJIs1 3TUX BUJIOB YUCHUUYECKUX MTPAKTUUECKUX PabOT OCYIIECTBISAETCA
y4acTHHKaMU  00pa30oBaTEIBLHOTO TMpoIlecca HCXOAsS M3  0COOEHHOCTEH
NOYPOYHOTO IIJIAHUPOBAaHMS W OCHaIleHus kabunera ¢usuku. [lpu 3TOM
oOecrieuynBaeTcsl OBIaJeHUE OOYUAOMIMMUCS YMEHUSIMU MIPOBOJIUTH MPSAMbBIE U
KOCBEHHBIE U3MEPEHHUsI, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTaHOBKY ONBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTE3.

Bonpiioe BHUMaHHE YAENSETCS PEHICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anau. [Ipu aTOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3a]]a4H C SIBHO
3IaHHOM W HESABHO 3aJaHHOM (PU3HYECKON MOJENbI0, ITO3BOJISIONINC
MPUMEHSTh M3YUYEHHBIE 3aKOHbI U 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszzena
Kypca, TaK M WHTETpUpys NPUMEHEHWE 3HAHWW W3 pa3HbIX pas3nenoB. Jlms
KaueCTBEHHBIX 3aa4y MPHOPUTETOM SIBJISTFOTCS 3a/IaHus Ha
o0BsICHeHHE/TIpEICKa3aHNe MPOTEKaHU (PU3NYECKUX SIBICHUH W TPOIECCOB B
OKpYXaloIel Xu3HHU, TpeOyromue BeIOopa (Pr3ndecKkoil Moaenu AJis CUTyalluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanuamu DPI'OC COO k MarepualnbHO-
TEXHUYCCKOMY OOCCIICUEHHIO Y4eOHOTO Tporiecca Kype (GHU3UKH YriryOaEHHOTO
YpPOBHSI Ha YpPOBHE CpeAHero ooOmero oOpa3oBaHUsl JOJKEH H3y4aTbCid B
YCIOBUSX TMpeaMeTHOro kabwHera. B kabuHere QuU3MKH OOMKHO OBITh



HeoOXoauMoe J1labopaTtopHOe O0OpYAOBaHUE JJISI BBIMOJHEHHS YKa3aHHBIX B
nporpaMme no (pU3MKEe YYEHHMYECKHX ONBITOB, Ja0OpaTOpPHBIX paboOT U padoT
MPaKTUKYMa, a TakK)Ke JEMOHCTPAIIMOHHOE 000pYyI0BaHHUE.

JleMoHcTpanmoHHOe 000pyI0oBaHue (QopMHUpPYyeTCS B COOTBETCTBUU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M O00ECIEYMBAECT IOCTAHOBKY
MEPEUNCIICHHBIX B TIporpaMMe M0 (HU3UKE KIIOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAaHUS W3YYaeMbIX SBJICHMA W TPOIECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOe 0O0OpYyIOBaHHME Il YYEHWYCCKUX TMPAKTHYECKUX padoT
dbopMHpYyETCSI B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeUnBaeTCs B pacuére
OJIHOTO KOMIUIGKTa Ha JABYX OOYYarOIIMXCSA. TeMaTHYeCKHE KOMIUICKTHI
71a00opaTOpHOTO 00OPYIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U ITU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITUPPOBBIX J1a0OPaTOPHiA.

OCHOBHBIMH IIEJIIMH U3yYCeHUS (PU3MKH B 00IIIeM 00pa30BaHUU SIBIISTFOTCS:

dbopMHupOBaHUE WHTEpeca W CTPEMJICHUS OOYYArOIIMXCSA K HAyYHOMY
U3YYCHHWIO TPUPOJIBI, PpPAa3BUTHE WX WHTCIUICKTYAIBHBIX W  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIe MO3HaHUs U (OPMHUPOBaHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHME HAYYHOIO MHUPOBO33PEHUS KakK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BaAaHUEM
(bu3MUeCcKNX 3HAHUN U HaAYYHBIX JOKA3aTEIbCTB;

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

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

JlocTkeHune ITUX 1efiei 00ecrieunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1a4 B
mpoliecce u3ydeHust Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

npuoOpeTeHne CUCTEMBl  3HAHHUU 00 o0mmx br3UIeCKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO
GU3HKY, SIEKTPOIUNHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI acTPO(DH3UKH;

dbopMHupOBaHWE YMEHHMA TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
00BsicHeHNS (M3UYECKUX SIBJICHUA B MPUPOJE U JJISl MIPUHSATHUS MPAKTUYECKUX
pEIICHUI B MOBCETHEBHOW KU3HU;



OCBOCHHUE CIIOCOOOB PEIICHUS pa3IMYHbIX 3a7ad C SBHO 3aJaHHOMN
dbu3nvecKkor Mojenblo, 3a7ad, MOIPa3yMEBaIOIINX CaMOCTOATEIILHOE CO3/1aHue
dbu3ndeckod Mmojenu, aJeKBaTHOW YCJIOBUSIM 3a/laud, B TOM YHCIE 3ajad
WHXXEHEPHOI'0 XapakTepa;

NOHUMAaHUE (PUBUYECKUX OCHOB U TMPHUHIIMIIOB JIEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTHMUYECKUX TPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOUIYIO
cpeay,

OBJIQJICHUE METOJaMHU CaMOCTOSITEILHOTO TUJIAHUPOBAHUS U TMPOBEICHUS
bU3MYECKUX HKCIEPUMEHTOB, aHajdu3a | HHTEeprnperanuu HuHGOpPMAIUH,
OTpeIeNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJibTaTa;

CO3/IJaHHUE€ YCIIOBUN JJIsI pa3BUTUS YMEHUN MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOH JEATETbHOCTH;

pa3BuTHe WuHTEpeca K cdepam npodecCHOHAIBHOW JeATeIbHOCTH,
CBSI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu GI'OC COO yrayO6nEéHHBIA ypOBEHb
u3ydeHus yuyeOHoro mpeaMera «Dusznka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHUs BbIOHMpaETCs OOYYAIOUTUMHUCS, ITUIAHUPYIOIIUMHU TPOJIOTIKEHUE
0o0pa30oBaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIA YpOBEHb) Ha YpPOBHE CPEIHEro
obmero oopazoBanus orBoautcs 340 vacos: B 10 kimacce — 170 yacoB (5 vacos
B Hegento), B 11 kmacce — 170 yacoB (5 yacoB B HEICIIO).

[Ipennaraemsiii B mporpamme 1o (u3MKe MepedyeHb JTa0OpaTOPHBIX U
NPAKTHYECKUX PaOOT SBISETCS PEKOMEHJIOBAHHBIM, YUWUTENh JNIETAET BBHIOOP
NPOBEJICHUsT JIa0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBHUAYAIBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®uzuka — ¢QyHAaMEHTalIbHAas Hayka o mnpuponae. Hayunwlii wmerton
MMO3HAHUS U METOIbI UCCIICOBAHUS (DU3NUECKUX SIBJICHUM.

DKCIIEpUMEHT M Teopusl B Mpolecce mo3Hanus npuposl. Habmronenue u
AKCTIIEPUMEHT B (Pu3HKe.

Cnoco0bl u3MepeHus: (pu3nueckux BEIUYUH (aHAJOTOBBIE W HHU(POBBIC
U3MEPUTENIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKOBBIC CUCTEMBI).

[TorpemHnoct  u3MepeHuit  (u3Myeckux BenW4yuH (aOCoNIOTHAsT U
OTHOCHUTEIIbHAS ).

MopenupoBanue (GU3HMYECKUX SIBICHUM W TPOIECCOB (MaTepuabHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, HjaealbHas >XUIKOCTh, WJICAIBHBIA Tra3,
TOYEUHBIN 3apsn). [ unoreza. ®u3nyecKuii 3aKOH, TPAHUIIBI €M0 TPUMEHUMOCTH.
dusznydeckas TEOpUs.

Ponb u mecto Gusnku B GOpMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiabl TOKAa U HAINpSKEHUS B LEMH IOCTOSHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1 poBoi 1abopaTopueit o ¢pusuke. [Ipumepsr nzmMepenus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHue. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKECHHUSI.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IMPOEKIMU HA OCH CUCTEMBI
KoopauHat. TpaekTopus.

ITepemerienre, CKOPOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U
YCKOPEHUE MATEPUAJIBbHOW TOYKHM, UX MPOEKIMU HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIleHnii ¥ CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  NPSMOJMHEMHOE  JIBUIYKCHHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTU, YCKOPEHUSI U MYyTH MaTepHAIbHOW TOUKHU
OT BPEMEHU U UX TpaPUKH.



CBoOoaHoe majeHue. YckopeHue cBoOOHOTO majaeHus. J[Buxenue Tena,
OpOIIEHHOTO TOJ| YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX TpaduKu.

KpuBonuneitnoe paBmxkeHue. [IBH)KEHHME MaTepUAbHOM TOYKH 10
OKPY>KHOCTH. YTJIOBasi U JIMHEWHasi ckopocTh. [lepuon u yactora oOparieHus.
[lenTpocTpemutenbHoe (HOpMalIbHOE), KacaTeldbHOE (TaHTCHIIMAIBHOE) W
MOJIHOE YCKOPEHUE MATEPUATBbHOU TOUKHU.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIHUIOMETD,
JIBW)KEHUE CHApSJIOB, IIEMHbIC, IIECTEPEHYAThIE U PEMEHHBIC Mepeaayw,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopnens CUCTEMBI OTCYETA, WJUTIOCTpAIUs KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKCHUS.

Cnioco0sbI uccae10BaHuUs IBHKCHUH.

NnnarocTpauust mpeaenbHOrO Mepexoja W HU3MEPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne aBukeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne CKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C  LEIbIO  ONpEeAeieHUs
MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUs NOpU  NOPSIMOJMHEMHOM  PAaBHOYCKOPEHHOM
NBIKEHUH 110 HAKJIIOHHOU IVIOCKOCTH.

HccrenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne  yckopeHus  CBOOOAHOTO  TajeHUs  (PEKOMEHIOBAHO
UCIIOIb30BaHuE NU(ppoBOH 1ab0paTopun).

N3yuenue paBuxKeHUS Tena, OPOMIEHHOTO TOPH3OHTANBbHO. I[IpoBepka
TUIIOTE3Bl O MNPSIMOW MPONOPLMOHAIBHON 3aBUCHMOCTH MEXIY TaIbHOCTBIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydyeHne OBUXKEHHS Tela MO OKPYXKHOCTH C NOCTOSSHHOW MO MOMYJIO
CKOPOCTBIO.



UccnenoBanne  3aBUCMMOCTM  TepuUoja  OOpalleHUss KOHHYECKOTO
MAasiITHUKA OT €ro napaMeTpoB.

Tema 2. /lunamuka.

ITepseiit 3akoH Hprotona. MuepumaneHble cucteMsl orcuéra. [Ipuniun
OTHOCHUTEJIIbHOCTH anunes. Heunepuuansueie CUCTEMBI OTCYETa
(ompeneneHue, NpUMepHI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUANIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1JIs1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIECHTHOCTh TPABUTAIMOHHOW H
UHEPTHOU MacCCBHI.

Cuia TsixecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOHOTO MaJICHUs] OT BHICOTHI
HaJ TIOBEPXHOCTHIO IJIAHETHI W OT Teorpaduueckol IMUpoThl. JIBUXKeHUE
HEeOeCHbIX Tel W WX chnyTHUKOB. 3akoHbl Kemepa. Ilepas kocmuueckas
CKOpOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS CKOJILKEHHS M CHJIa TPEHUS
nokosi. Koaddurnment tpenus. Cuna CONPOTUBIEHUS TPU JBKCHUU Telia B
KUJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIILHOTO JBUKCHUS.

Hasnenue. ['mapocratuueckoe nasieHue. Cuna Apxumesna.

TexHU4YecKne yCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmronenne naBvkeHHWsT Tel B HMHEPIUAIBHBIX M HEHWHEPIHUAIBHBIX
CHUCTEMax OTCYETA.

[IpyHUMIT OTHOCUTEIIBHOCTH.

Kauenue naByX IWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIMATIBHON CUCTEMbI OTCUETA.

CpaBHeHUE paBHOJACHCTBYIOLIEH NPWIOKEHHBIX K Tely CHI C
MPOU3BEJCHUEM MAaCChl TE€la HA €ro YCKOPEHHWE B HHEPUUAIBHOW CHCTEME
OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIKNX B PE3YJIbTATE B3aUMOICHUCTBUS TEI.

HN3mepenne Mace nmo B3auMOAEHCTBHIO.

HepecomocTs.

Bec tena nipu yCKOpEeHHOM MOABEME U TTAJICHUU.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAU€HUS U CKOJIbKECHUS.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOUIEH CHJI MpU ABMKEHUM Opycka IO
HAaKJIOHHOU INIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHUMOCTH BPEMEHM JBWXKEHUS OpycKa o
HAKJIOHHOU ITOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIMX B IPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3ydyeHnne ABWKEHUS CUCTEMBI TeJl, CBA3AHHBIX HUTBHIO, MEPEKUHYTOU
yepes JIETKUii OJI0K.

N3mepenune  ko3pduuumeHta  TpeHUS MO  BEJIWYUMHE  YIIIOBOIO
ko3 urnenta 3aBucumoctu Frp(N).

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

N3ydeHne nBUKEHUS IPy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBusi paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEeyCTOHYUBOE, Oe3pa3InuHOe PaBHOBECHE.

TexHu4eckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHILITENH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcoBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUM paBHOBECUS TBEPAOTO TeEJd, UMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3yyeHne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBl MaTepHalbHbIX TOUYeK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIbHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHITbl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT nMmnyiibca MaTepuagbHON TOUku. [IpencraBinenre o coxpaHeHUH
MOMEHTa UMIYJIbCA B LIEHTPAJIBHBIX MOJIAX.



PabGora cunel Ha MajgoM M Ha KOHEUHOM IMepemenieHuu. ['paduueckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi matepuaibHO TOuku. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUH MATEPUAIBHON TOUYKH.

[ToreHmanbHble W HENMOTCHUMANbHBIE CHIIbL. [lOTEHIIManbHAs SHEPTHUs.
[TorennumanbHas SHEprug yIpyro nedopMupoBaHHON MPY>KUHBI.
[TorenmanbHasi »SHEprust Teida B OJHOPOJAHOM T'PaBUTAIMOHHOM TOJIE.
[ToreHmanbHasi SHEprusa Tejla B TPABUTALMOHHOM TOJIE OJIHOPOIHOIO Iapa
(BHyTpHM M BHe miapa). Bropas xocmuueckas CKOpOCThb. TpeThsi KOCMHUYECKas
CKOPOCTb.

CBsi3bp pa0bOThl HEMOTEHIMAIBHBIX CHJ C U3MEHEHHEM MEXaHHYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyun 11 UACATbHOM KUAKOCTH KAaK CIIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue yCTPONMCTBA M TEXHOJOTMYECKUE TPOIECCHI: JBHKECHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHHE
Ha KOHBbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

HN3mepeHnne MOIIHOCTH CHJIBL.

W3meHeHne sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3aumuble mpeBpanieHuss KHHETUYECKOW U MOTEHIHATBHON SHEPIUU IPH
JNEUCTBUHU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJENH SJIEKTPOMOOWISI ¥ MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVICTBUHU.

N3Mepenne KUHETHYECKOW YHEPTUH TEJA 10 TOPMO3HOMY Iy TH.

CpaBHeHUE HM3MEHEHUSI MOTEHIMAIbHON SHEPruu MPYKUHBI C pabOTOil
CHUJIbI TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MPU JABUKEHUU Teja MO0 HAKIOHHOMN
IJTOCKOCTH.



Paszpnen 3. MouiekyasipHasi PM3HMKa M TEPMOAMHAMHKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUN.

OCHOBHBIE TMOJOKEHUA MOJEKYISIpHO-KHMHEeTHYecko Teopun (MKT), ux
onbiTHOEe oOocHOBaHue. Jluddys3us. BbpoyHoBckoe JBUWXKEHHE. XapaKTep
JIBUKCHUS W B3aUMOJICMCTBUS YACTHUI[ BelIeCTBAa. MOIEIN CTPOEHHUS TIa30B,
KUJKOCTEH M TBEPJBIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mozeneii. Macca u pasmepsl Moiiekynl (atomoB). KommuecTBo BelecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkana
temnepatryp Llenbcus.

Mojens wuAeanbHOrO Ta3a B  MOJICKYJSIPHO-KMHETUUYECKONW TEOpHUH:
YACTHUIIbI ra3a JBUKYTCSI Xa0TUUECKU U HE B3aUMOJICMCTBYIOT JPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AGcomtoTHas
Temneparypa (mkaina temmnepatyp Kenbuna). 3akon JlansTona. M3omnporeccol
B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BelmiecTBa. [ 'paduueckoe
Ipe/ICTaBlIEeHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsa3p MEXAy MdaBJICHHUEM W CpeAHEH KUHETHYECKOW dHeprueu
NOCTYTMATENBHOTO TEIUIOBOTO ABMKEHHSI MOJEKYJ HMIEaIbHOIO Ira3za (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs3p aOCONIOTHOM TeMmepaTrypbl TEPMOIMHAMUYECKON CHUCTEMBI CO
CpeaHEN KMHETUYECKOM AHEpPruei MOCTYyNaTEIbHOTO TEIIOBOIO JIBHKEHUS €€
YacTHLl.

TexHu4ueckne YCTPONCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4eHrue HaHOMaTEPUATIOB.

Jemoncmpauuu.

Mogenu ABUKEHUS YaCTHUIL BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita [TepHa.

[IputsxkeHne MONEKyJI.

Mojenu KpuCcTalsInueCKUX PEIETOK.

HabGmronenne u nccneoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

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

N3ydenne mzorepMuueckoro mpoiuecca (peKOMEHJAOBAHO HMCIOJIb30BaHUE
uudpoBoit 1abopatopun).



N3yyeHune n30XopHOro rmporuecca.

Nzyuenne nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cuctema. 3ajgaHue BHEIIHUX YCIOBUM Jis
TEPMOJIUHAMUYECKOM CHUCTEMbl. BHEIIHME W BHYTPEHHUE MapameTphl.
[TapameTpbl TEPMOJIMHAMHUYECKOW CHUCTEMBI KaK CpEJIHUE 3HAUYCHUS BEJIUYMH,
OMNUCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. (CaMONpOU3BOJIbHAS —pelakcanus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mojenbp uIeaNIbHOTO Ta3a B TEPMOJUHAMUKE — CUCTEMa YpPaBHEHU:
ypaBHeHue MennaeneeBa—Knamneiipona v BeIpak€HUE I BHYTPEHHEH SHEPTUM.
VYcinoBusi TPUMEHMMOCTH JTOM MOJIENIM: HU3Kas KOHIIEHTpALMsl 4YacCTHil,
BBICOKHME TeMIlepaTyphl. BeipakeHue AJjisi BHYTPEHHEW YHEPrUy OJTHOATOMHOTO
UJICJIbHOTO Ta3a.

KBazucratnueckue u HECTATUUECKUE TTPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIUHAMUKE. BbrunciieHne paboOThl IO
rpaduky npoiecca Ha pV-auarpaMmme.

Temonepenaya Kak crnoco0 U3MEHEHUS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMUYECKOH cHUCTeMbl 0e3 coBepiieHus pabotel. KonBekuus,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KommuectBo Temnorsl. TermmoémMkocTs Tena. YaenpHas W MOJSpHAs
TEINIOEMKOCTH BELIECTBAa. YpaBHeHUE Maiiepa. YaenbHas TEIUIOTa CropaHus
TorinBa. Pacu€r konmuyecTBa TEIUIOTHI mpu Teruonepenadye. [lonarue 06
aauabaTHOM IIpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsisi sHeprusa. KomndecTBo
TEIUIOTBI W paboTa Kak Mepbl HM3MEHEHUsS BHYTPEHHEH OSHEPIruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMMKM JUIsI PABHOBECHBIX IIPOLIECCOB: 4YEPE3
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMHYECKOW CUCTEMBI IPOXOIUT
eAMHCTBeHHAs aanabara. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3akOH TEPMOAWMHAMUKM i1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXHO TEpeaTh TEIIOTY OT 00Jee XOJIOAHOTO Tella K 0ojiee HarpeToMy
6e3 kommencanuu (Knaysuyc). HeobpatuMocTs TpupOaHBIX TPOIECCOB.

[TpuHumner aectBus TemnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kaphao.

DKOJIOTUYECKHE  aCMEKThl  HMCHOJIb30BAHUS  TEIUIOBBIX  JIBUTATEJICH.
TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOILECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA M KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuHa,
MOJYYEHUE CBEPXHU3BKHX TEMIEPATyp, YTHUIM3ALUSA «TEIUIOBBIX» OTXOJOB C
WCIIOJIb30BaHUEM TEIUIOBOTO HAacoca, YTHIM3alUs OMOOPTraHUYeCKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenne temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3saymiHoe orauso.

CpaBHeHME YAECTBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mporecca.

KomnbroTepHble MOIEIH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mpoiecca OCThIBaHUS BEILIECTBA.

UccnenoBanue anuabaTHOro mpolecca.

N3ydeHne B3aUMOCBS3M SHEPTUM MEKMOJIEKYJISIPHOIO B3aUMOJICHCTBUS U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[TapoobpazoBanne u koujeHcanusi. McnapeHue u KureHue. Y aenbHas
TEIUIOTa TapooOpa3oBaHUs.

HachiieHHble W HEHAchILEHHbIE Mapbl. KadecTBeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBJICHUS HACBIIIEHHOIO Iapa OT TEeMIeparypbl, HX
HE3aBHCHUMOCTh OT 00BbEMa HACHIMIEHHOTO Tapa. 3aBUCUMOCThH TEMIIepaTypbl
KUIEHUS OT IABJICHUS B )KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOWMCTB KpuUCTaLUIOB. llmaBneHwe u Kpucramnusauus. YIellbHas TEILIOTa
maBneHus. Cyonumanusi.

HNedopmanmm TBEPAOro Tena. Pactskenue m cxatue. Casur. Mopayib
HOnra. [Ipenen ynpyrux negopmManui.

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

[IpeoGpazoBanue sHEprUn B (Pa30BBIX MEepexoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.



[ToBepxHocTHOE HaTskeHUE. KOoaphULIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsapusle sBnenus. JlaBieHWE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xuakoctu. Popmyiia Jlanmnaca.

TexHnueckue YCTpOMCTBA W TEXHOJOTHMYECKUE TMPOLECCHI: KUIAKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernoBoe pacipeHue.

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN HCTIapeHUs JKUIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre aOCOMOTHON BIAXXHOCTH BO3JlyXa M OIIEHKAa MacChl MapoB B
NOMEUICHUU.

N3mepenue korduinirneHTa TOBEpXHOCTHOTO HATSIKESHHUS.

N3mepenue monyns FOHra.

UccnenoBanne 3aBucuMocTd JedopMmaiiii  pe3uHOBOro oOpaslia oT
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

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

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

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

Hanpsbxéunocts  anektpudeckoro monst. [IpoOHwit  3apsa.  Jlunuum
HaNpsHKEHHOCTH AJIEKTPUUECKOT0 TToIsl. OTHOPOJHOE AIEKTPUUYECKOE TIOJIE.



[ToTeHIMaNMBHOCTH JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANOB U
HanpspbkeHue. [loTeHnmManbHas »HEpPrus 3apsia B JIEKTPOCTATHYECKOM IIOJIE.
IloreHuman smekTpocTatndeckoro noisid. CBsA3b HANPsHKEHHOCTH IOJSA U
Pa3HOCTH MOTEHLMATIOB JJIs 3JIEKTPOCTATUYECKOTO MO (KaK OJHOPOAHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpyHIMD CyNIEpIO3ULUHA SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. [lone paBHOMEepHO 3apsbkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [losie paBHOMEpPHO 3apsiKEHHOM
O0eckoHeYHOM TuIoCcKOCTU. KapTuHbl JUHUN HAOpsDKEHHOCTH ATHX TMOJIEH U
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMDNEKTpUKM B DJIEKTpOCTAaTHYECKOM  moiie.  [[udnexkrtpuueckas
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop.  DIeKTpOEMKOCTh  KOHAEHCATOpa.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.

[TapamnenbHoe  coenuHeHue  KoHAeHcatopoB.  [locnepoBaTenbHOE
COEIMHEHUE KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

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

TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKHE MPOLIECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE O3IJIEKTPONpHOOpPOB,
KOHJeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX IJIACTHH.

Mogaenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOAHUKH B JIEKTPUUYECKOM II0JIE.

DneKkTpocTaTuyecKasl 3aluTa.

YCTpolCTBO M JEWCTBHE KOHAECHCATOpPA IIOCTOSHHOM M MEPEMEHHOU
€MKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOUIaau
IJIJACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKONW MPOHUIIAEMOCTH.

DHeprust 3JEeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsiika M pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

OueHka cui B3aMMOJIEVCTBUS 3apSKEHHBIX TEIL.



HaGmronenne mnpeBpaleHus 3HEPrUM 3apsKEeHHOTO  KOHJIEHcaTopa B
SHEPTUIO U3IIYYEHUS! CBETOANO/A.

N3ydenune nporekanus TOka B LENH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTHU MOTEHIINAJIOB (HampsHKeHUST ) npu
MOCTIETIOBATEILHOM CO€IMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcioBusi  CyIIECTBOBaHUS  IMOCTOSSHHOTO — 3JIEKTPUYECKOrO  TOKa.
Ncrounuku Toka. Hanpsixkenne U u 3/1C &.

3akon OMa [J1d yyacTka LenHu.

DIEKTpUUECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD COTPOTHUBJICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JJIMHBI U TUIOMIAJAN MONEPEYHOTO CEUCHUS.
VY 1enpHOE CONPOTUBICHUE BEIIECTBA.

[TocnenoBaTenbHOE, napajiesbHOE, CMEIIIaHHOE COEIMHEHUE
NpOBOAHUKOB. Pacyér pa3BeTBIEHHBIX »JIeKTpudeckux 1emneil. I[IpaBuia
Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoynsa—Jlenna.

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

OJIC 1 BHyTpeHHEE CONPOTUBICHHE HCTOYHUKA TOKa. 3akoH Oma g
MOJIHOM (3aMKHYTOM) JJICKTPUYECKOW I1ienmu. MOITHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B e NOCTOSSHHOTO TOKA.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HAMNPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOANO/A.

3aBUCHUMOCTh CONPOTUBIICHUS [TUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUEHUs U MaTepuaa.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT CONPOTUBICHUS TIPHU
MTOCTOSTHHOM HaIpPsI)KEHHH.

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

Cnoco0bl coenMHeHUs1 UICTOYHUKOB Toka, J/]C Oatapeil.



UccnenoBanne pa3HOCTH MNOTEHUHAIOB MEXKAY MOJIOCAMUA HCTOYHHKA
TOKa OT CHJIbI TOKA B ICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

HccnenoBanne CMENIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOHUKOB.

UccnenoBanne 3aBUCMMOCTH CWIBI TOKa OT HANPSDKEHUS 711 JIAMIIbI
HaKaJMBaHUSI.

VYBenuuenue npeaena U3MEepeHus: aMrnepMeTpa (BOJIbTMETPA).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd JOJIC rambBaHUYECKOrO DJJIEMEHTA OT
BPEMEHH MPU KOPOTKOM 3aMbIKaHUU.

UccnenoBanne pa3HOCTH MNOTECHUHAIOB MEXKIY IOJIOCAMUA HCTOYHHKA
TOKa OT CHJIbI TOKA B IIETIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH HCTOYHHMKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ pazruunvix cpeoax.

DneKTpuuecKass TMPOBOJUMOCTh PA3IUYHBIX BEHIECTB. JEKTPOHHAS
IPOBOJIUMOCTb TBEPJIBIX METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIIOB OT
TeMriepatrypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoia. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B JJIEKTPOJIUTAX. DIECKTPOIUTAYECKAS TUCCOLUALIMS.
DnexTponu3. 3akoHbl Dapajest A1 AIEKTPOIn3a.

DJIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pa3psn. PaznyuyHble TUIIBI CAMOCTOSITENILHOTO paspsaaa. Monuus. [Ltazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYIMPOBOJHUKOBBIE MPHUOOPHI: IO/,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKa, padUHUpPOBAHUE MEMH,
BBITIJIABKA JTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

3akoHbI 5ekTpoiusa Dapanes.

HckpoBoii pa3psil U NpOBOJAMMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.



HaGmonenue snexktpomnusa.

N3mepenue 3apsina 0OTHOBAJIEHTHOTO MOHA.

UccnenoBanne 3aBUCHUMOCTHM  CONPOTHUBIICEHUS TEPMOPE3UCTOpa  OT
TEMIIEPaTYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3HYeCKUN NPAKTHKYM.

CnocoObl  u3MepeHus (PU3NUYECKUX BEIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX W LU(PPOBBIX H3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX
JATYMKOBBIX  CHCTEM. AOCOJIOTHBIE U  OTHOCHUTENIBHBIE IOTPEIIHOCTH
u3MepeHuit pusndeckux BerunH. OIeHKa TPAHUI TOTPEITHOCTEH.

[IpoBeneHue KOCBEHHBIX HW3MEPEHUM, WCCIECIOBAHUN 3aBUCUMOCTEU
bu3UYEeCKUX BETUYWH, MPOBEPKa MPEMJIONKEHHBIX TUIMOTE3 (BbIOOp U3 pador,
OMHMCAHHBIX B TEMaTUYECKUX pazjenax «YUCHHUECKUH OKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéunoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCS € YYETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3EH C
Kypcamu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie noHaAmus, C6A3AHHBIE C UZYUEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0JeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHE, IMOTPEITHOCTH HU3MEPEHUN, H3MEPHUTENIbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pelIeHWE CUCTEMbl ypaBHEHMM. JIuHeWHas QyHKIUS,
napabojyia, rumnepOona, WX TpapuKd W CBOWCTBA. TPUTOHOMETPHYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOPAUHAT,
CJI0’K€HHE BEKTOPOB.

buonozua: mexaHuueckoe IBMKEHHE B JKMBOW mpupoze, auddysus,
0CMOC, TEIJIO0OOMEH KHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAOLIEH
Cpelbl, yTUIN3anus OMOOPTraHUYECKOTO TOTUIMBA /IS BBIPAOOTKH «TEIJIOBOW» U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KAMNWUIAPHBIE SIBICHUS B
MIPUPOJIE, PJIEKTPUUECKUE SIBIICHUS B ’KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJb BEIECTBa, MOJISIpHAs Macca, MOJyYeHHE HAaHOMATEepHUasoB, TEIUIOBBIC
CBOMCTBa TBEPABIX TEJN, JKUJKOCTEM U Ta3oB, JKHUJIKUE KPUCTAJUIbIL,
ANEKTPUUYECKUE CBOMCTBA METAIOB, AJIEKTPOJIUTHYECKAs JUCCOLMALIUS,
rajibBaHUKA, HIEKTPOHHAS MUKPOCKOMUSI.



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

Texnonozua:  tnpeoOpa3zoBaHME  JBUXKEHUM C  HUCIOJIb30BaAHUEM
MEXaHU3MOB, Y4Y€T CYXOrO M JKUIAKOTO TPEHUS B TEXHUKE, CTATUYECKHE
KOHCTPYKIIMM (KpOHIITEWH, peméryaTtble KOHCTPYKIIMH), HCIOIb30BaHUE
3aKOHOB COXpPAaHEHHUS MEXaHUKU B TEXHUKE (TUPOCKOI, BOJAOMET W JApPYyTHeE),
JIBUTaTEhb BHYTPEHHETO CrOpaHMs, MapoBasi TypOuHa, ObBITOBON XOJOAUIIBHUK,
KOHJUIMOHEP, TEXHOJIOTUU TMOJYYEHUS] COBPEMEHHBIX MATEPHUATIOB, B TOM
YUCJI€ HAHOMATEPUAIOB, W HAHOTEXHOJIOTMH, DJJIEKTPOCTATHYECKas 3alllMTa,
3a3eMJICHUE D3JIEKTPONPUOOPOB, ra3opaspsaHbIe JamIlbl, MOJYNPOBOJIHUKOBBIE
npuoOOpHI, rajibBaHUKA.

11 KVIACC

Paznen 4. JnekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue MNOCTOSIHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mosie. BekTop MarHUTHONW WHAYKIUU. [IpUHIMII Cynepro3uiiuu
MArHUTHBIX MOJIEH. JIMNHUKM MarHUTHOW UHIYKIIHAH.

MarauTHoe 10Jj1€ MPOBOJHUKA C TOKOM (MPsIMOTO TPOBOJAHUKA, KATYIIKU U
KpYyroBoro BuUTKa). OnsIT Ipcrea.

Cuna AMnepa, e€ HanpaBJIECHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBie€HHE U MOIYIb. JIBUXKEHHE 3apsHKEHHOU
YJaCTHUIIbI B OJTHOPOJHOM MarHuTHOM Tose. PaGota cubl JlopeHiia.

MaruauTHoe 1oJje B BeniectBe. DeppoMarHeTUKH, napa- U TMaMarHeTUKH.

TexXHUYeCKUe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOILIECCHI: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHuTOB, TeCTEeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTENN PJIEMEHTAPHBIX YaCTHII.
Jemoncmpauuu.

KaptuHa nuHMM WMHOIYKOMM  MarHUTHOTO  TOJISL  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KaptnHa nWHWA MarHUTHOW WHAYKOWW TOJSI JJIWHHOTO IPSAMOIO
MMPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

HabGmronenne nBrkeHHsI My4YKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuaIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CHCTEMBI.



Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISI IIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (PeppOMArHeTHKOB.

UccnenoBanne AEUCTBUS MOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

N3mepenue cuibpl Amiepa.

N3ydenne 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OmnpeneneHne MarHUTHOW MHAYKIMA HA OCHOBE HW3MEPEHUS CHIIbI
Awmnepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SlBneHne 3neKTpOMarHUTHOM WHAYKUMHU. [lOTOK BEKTOpa MAarHUTHOMU
uHaykiuu. DC uHayknuu. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMM Dapajes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKIUM B TIPOBOJHUKE, ABUXKYIIEMCS B OJTHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. Karyllika MHAYKTUBHOCTH B IIENM MOCTOSHHOTO TOKAa.
Arnenune camonHayKuuu. IJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuyecKkue yCTpOWCTBA U TEXHOJIOTUUYECKUE MPOILIECCHl: NMHAYKIIMOHHAS
1eyb, COJCHOUI, 3alllUTAa OT DJCKTPU3AIMU TeJl NPU ABUKEHUU B MArHUTHOM
noJsie 3eMJIu.

Jemoncmpayuu.

HaGmronenue siBjeHUs 3JI€KTPOMAarHUTHOW MHIYKITHH.

UccnenoBanne 3aBucuMoct IJIC MHIYKIMHU OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJIOMHHUEBOM (MEIHOW) TpyOe.

SIBneHne caMOMHIYKIIHH.

UccnenoBanne 3aBucumoctu IJIC caMOMHIYKIMM OT CKOPOCTH
W3MEHEHUS CUJIbI TOKA B IEIIH.

Yuenuueckuit skcnepumenm, nabopamopmsie padomot, NPaKmMuKym.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHTYKIIHAH.

Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue ABICHUS CAMOUHIYKIUH.

COopka MoJIenr IEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koyeboanus.



Konebarenbhas cucrema. CBOOOIHBIE KOJIEOAHUS.

l'apmonunueckue  konebanusi. Kunemarnueckoe W JUHAMHYECKOE
omucaHue. JHEPreTUYECKOe OIMHcaHue (3aKOH COXPAaHEHUS MEXaHWYEeCKOU
sHepruu). BeIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHuN U3 uX
SHEPreTUYECKOr0 U KHNHEMATUYECKOTO OMKMCAHMUS.

Amrumutyna u ¢asza xonebanuid. CBsI3b aMIUIUTYbI KOJeOaHUI UCXOAHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHUM €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOanuii. [lepmoa Manbix CBOOOJHBIX KOJIEOAHUM
MaTreMaTH4eckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHHH MPYKHUHHOTO
MasTHUKA.

[lonsiTue o0 3aryxaromux KojeOaHusX. BpIHYyXJAeHHBIE KOJICOAHUS.
Pe3onanc. Pe3onaHcHas kpuBas. BnusiHue 3aTyxaHus Ha BHJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAHUS.

TexHuueckue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECCHl: METPOHOM,
4achkl, Ka4eJii, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck KoaebaTeIbHOTO JIBIKCHUS.

HaGmronenre He3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJeOaHUN Ipy3a Ha HUTH
OT aAMIUTUTYIbI.

HccnenoBanne 3aryxammmx KojJeOaHUW W 3aBUCMMOCTH TEpHOJa
CBOOOTHBIX KOJI€OAHUI OT CONPOTUBICHHUS.

HccnenoBanne kosiebaHuWN Tpy3a Ha MACCUBHOM NPYXHHE C LEJBIO
dbopMupoBaHUs IPeICTaBICHUN 00 UIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS dHEPTHH MPHU KOJEOaHUSIX IPpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenne mepuoma CBOOOJHBIX KOJIEOAHWW HUTSHOTO U TMPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JIBIDKEHHUS Tella B XOJe KOJIEOAHWN Ha YHPyroMm
MOJBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

HccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOMINX KOJIEOaHUIA.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHnsle Ko1edaAHUA.



Konebarenpubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KojebaTtenbHOM KoHType. Dopmyna TomcoHa. CBs3b aMIUIMTY/bI
3apsjia KOHJEHCATopa ¢ aMIUIUTYAOU CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUs SHEPTHH B HJICATIbHOM KOJIE0aTeIbHOM KOHTYpE.

3aTyxarouue AJEKTPOMAarHUTHbIC KoJIeOaHusl. BrinyxeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUCHUE CHJIbl TOKAa W HAIpsOHKEHUS NPH pa3inyHON ¢opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIEMU CUHYCOUJAIBHOIO NIEPEMEHHOrO TOKa. PE30HaHC TOKOB.
Pe3oHaHC HaIpsKEHUN.

Nneanbusiii Tpancopmarop. [IpousBoacTso, nepemada u morpedlieHue
AJEKTPUYECKOU SJHEPTUM.

DKOJIOTMYECKHE PUCKU TPH TMPOU3BOJACTBE JJIEKTpOdHepruu. KymnpTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTpoucTBa U TEXHOJIOTUYECKUE MPOLECCHI: IIEKTPUUECKHI
3BOHOK, F'€HEPATOP MEPEMEHHOIO TOKA, JIUHUU IEKTpOIIepeIay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHMUSI.

3aBUCUMOCTh YaCTOTHl CBOOOJHBIX KOJI€OAHWN OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMArHUTHBIX KOJIEOaAHUH.

Mojenb 35IeKTPOMarHuTHOrO T€HepaTopa.

BrinykJiIeHHbIE CHHYCOUANbHBIE KOJICOaHUSI.

Pesucrop, karymka MHAIYKTUBHOCTA U KOHJEHCATOP B LIENIH IIEPEMEHHOTO
TOKA.

Pe3sonanc npu mocinenoBaTEIbHOM COCAMHEHUM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH Y KOHJEHCATOPA.

VY cTpoiCcTBO M PUHIIKT IeWCTBHS TpaHchopmaTopa.

Mopens TMHUY 3JIEKTPOINEPEIAUN.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmaropa.

NccenenoBanne nepeMEHHOTO TOKA 4epes3 MOCIEN0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HaGumronenne 31eKTpOMarHuTHOIO pe30HaHcCa.

HccnenoBanue pabOThl MCTOYHUMKOB CBETa B LENU IEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHnnueckue BOJIHBI, yCIIOBHUsS UX pacmpoctpaHenus. [lonmepeunbie u
MPOJOJbHBIE BOJHBL. [lepuon, CKOpOCTh pacHpoCTpaHEHUs] U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)kK€HUe, MpesioMIieHne, NHTepEepeHIIUS U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBOe€ 3arps3HEHUE OKPYKAIOIIEH Cpeibl.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opueHTaius BEKTOPOB B DJICKTPOMArHUTHOM BOJIHE.

CBoiicTBa  SJEKTPOMAarHUTHBIX  BOJH: OTpa)KeHUE, MPEJTOMIICHHE,
noJisipu3anus, uHTepepeHIus u qudpaxius.

[Ixana 3MeKTpOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMAarHUTHOE 3arPsI3HCHUE OKPYIKAIOIICH CPe/Ibl.

TexHuveckne ycTpoMCTBA W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, pajuonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-
neyb, yAbTPa3BYKOBAsI AUATHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0TBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOaAHUM.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHin u 1upakiiui MEXaHMIECKUX BOJIH.

AKYyCTHYECKUMN pe30HaHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

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

HcciienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX ~ BOJH:  OTPa)KCHHUE,
MpeIOMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPaPUOIETOBOTO U3TyUCHHIA.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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



OTtpaxxeHue cBeta. 3aKOHBI OTpakeHusi ceera. [locTpoeHune n3zoOpaxeHui
B IuI0cKoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeta. 3akoHBI TPEIOMIJICHUSI CBeTa. AOCOJIOTHBIN
nokasarenp rnpeinomyieHUs. OTHOCHUTENBHBIA  IOKAa3aTellb  IPEJIOMIICHUS.
IIOCTOSSHCTBO 4YacTOTBI CBETA M COOTHOLIEHHWE [JIMH BOJH IPH IEPEXONE
MOHOXPOMAaTHYECKOT0 CBETA YEpE3 IPAHUIly pa3lesa JBYX ONTHYECKUX CPE.

Xon nyuent B npusme. [ucnepcus cBeta. CloxHBIM cocTaB 0€I0ro cBeTa.
[Ber.

IlonHoe  BHyTpeHHee oTpaxeHue. lIpenenbHbIi  yrojl  IOJHOTO
BHYTPEHHETO OTPAKECHHUS.

CobOuparome M pacceuBaroliue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTOsIHME M ONTHYECKas Cujia TOHKOW JHMH3bL. 3aBHUCHUMOCTb (POKYCHOIO
PACCTOSIHUSI TOHKOUM cepruecKoi JTUH3BI OT €€ T€OMETPUN U OTHOCUTEIHLHOTO
NOKAa3aTels IPEJIOMIICHHUS.

dopmyia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xop nyda, MPOMIEAINIETO JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuyeckor ocu. [locTpoenue wH300pakeHHl TOYKM M OTpe3Ka MpsMOil B
coOMpAarOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTtuueckue mpubopsl. Paspemaromass  crmocoOHOCTh. [maz  kak
ONTHYECKAasl CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB MU MHUHHUMYMOB B HHTEpP(hEpPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpuMepbl KilacCHYEeCKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. dudpakinuonHas pemérka. YcloBHE HaOIIOICHHUS
[JIABHBIX MAaKCUMyMOB IIpM MaJ€HHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHnueckre yCTpOMCTBA W TEXHOJIOIMYECKUE IPOLIECCHI: OYKH, JYIa,
nepuckor, ¢oroanmnapat, MUKPOCKOI, MPOESKIIMOHHBIHN anmapar, MpOCBETICHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PAKIMOHHAS pEHIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeiaoMIIeHUs CBETA.

HaGmronenre moaHOTO BHYTPEHHETO OTpakeHus. MoJieh CBETOBO/IA.

HccnenoBanne xola CBETOBBIX IYYKOB Yepe3 IJIOCKONMAPAJIIECIBbHYIO
IUTACTHHY U IPU3MY.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIa, TEIECKOIA.

HaGmonenne nntepdepeHunn crera.

HaGmroneHre 11BeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu cBera.

N3yuenue nuppakunoHHON perETKY.

HaGmonenue nudpakiinOHHOTO CHIEKTpa.

HaGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJIsl U3YyUEHUS MEXaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue nmokazaresns NpeaoMICHUs CTEKIa.

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

N3mepenune HoKycHOTo pacCTOSIHUS PACCEUBAIOINX JIMH3.

[TonyueHnne n300pakeHUS B CUCTEME U3 IUIOCKOTO 3€pKaia v JIMH3HI.

[TonyueHnne n300pakeHNsS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOIIPU3AINHI CBETA.

N3yuenne monspu3aluu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

N3yuyenue unTepdepeHnm 1a3epHoro U3IydeHHs Ha IBYX IIEISIX.

Ha6monenne nucnepcum.

Hab6monenne u uiccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[lonyueHnne  cmekTpa  HM3JyYE€HHs  CBETOAMOAA  MpPU  IOMOIIU
TG paKInOHHON PEIIETKY.

Pa3znesn 6. OcHOBBI cieMAIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannubpl  OPUMEHUMMOCTH  KJIIACCMYECKOM  MexaHuku. lloctynatel
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C SHEPrued W HMMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DHeprus MmoKosl.

TexHuueckre ycTpoHWCTBAa W TEXHOJOTMUYECKUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.



VYueHnyeckuit IKCEpPUMEHT, 1aOOpaTOPHBIE PaOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TemIoBOE U3NydYeHUE (M3ITydeHUE aOCOJNIOTHO YEPHOTO
Tena). 3akoH cmenienus Buna. ['unotesa [Inanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. Ombitet A. I'. CroneroBa. 3akonbl Qotodrddekra.
VYpaBuenue Diinimreitna aist potodddexra. «KpacHas rpanuna» ¢porodddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHHUE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W aOCOJIIOTHO OTpakarollylo MoBepxHOcTh). OmbiThl I1. H.
JleOenena.

BonnoBbie cBoicTBa yactull. BosHsel ne bpois. [nvrHa BosiHb! 1€ bpons
U pa3Mepbl 00JacTH JIOKaIW3alluu JBIDKYIIEHCS dacTuilbl. KopmyckysipHO-
BOJTHOBOM ayanu3Mm. Jludpakius 31eKTPOHOB Ha KpUCTAILJIaX.

Crnemnuduka U3MEpEeHUN B MHUKpPOMHUPE. CooTHoIteHus
HeonpeaenéHHocTen [ elizenoepra.

TexHuuyeckre ycTpOWCTBA M TEXHOJIOIMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemenT, (HoTONATUYMK, TYHHENbHBIH MHUKPOCKOMN, COJHEYHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanre 3aBUCMMOCTH CONPOTHUBJICHHUS TMOJYNMPOBOJAHUKOB OT
OCBEIIEHHOCTH.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanue GpoTopesncTopa.

N3mepenue nocrosauoi [Inanka Ha ocHOBe HccnenoBanus GoTodddexra.

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

Tema 2. @u3uxka amoma.

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

[loctynarsl bopa. U3nyuenue u mnornioiieHue (OTOHOB MpU THEPEXOJie
aToma C OJIHOTO YPOBHS SHEPIUU Ha JIPYTOu.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TeXHUYECKHE YCTPOUCTBA U TEXHOJIOTHUYECKUE IMPOLECCHL: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jiazep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpolCcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

OrnpeneneHue IIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

UccnenoBanne crnekTpa pa3pekKeHHOrO aTOMAapHOro BOAOpPOJA H
U3MEpeHUe OCTOsTHHOM Pundepra.

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

Hyxknonnas moxens sapa I'eitzendepra—Banenko. 3apsy sapa. MaccoBoe
yucno sijapa. M30Tonsl.

PannoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH paJWOaKTUBHOIO pacnaja. PaguoakTWBHBIE HW30TOINBI B MPHUPOJE.
CBoiiCTBa MOHUBHPYIOIIETO U3NyYeHUsl. BiMsiHue pailoakTUBHOCTH HA YKUBbBIE
opranu3Msbl. EctecTBenHblt (hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

Snepnuwsie peaknuu. JleneHue W cuHTE3 sAaep. fAAEpHBIE PEAKTOPHI.
[IpoGnembl ympaBisieMoro TepMOSIACPHOTO CHHTE3a. DKOJIOTHYECKHE ACTICKTHI
Pa3BUTHUSA SIACPHOU SHEPTETUKH.

Mertozasl perucTpalvy U UCCIIEIOBAHMS IIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJACUCTBUSA. bapHOHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBo przmveckoit KapTUHBI MHpA.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JTO3UMETD,
Kamepa BunbcoHa, SAEpHBIA PEAaKTOp, TEPMOSAEPHBIA PEAKTOp, ATOMHAas
O6oM0a, MarHUTHO-PE30HAHCHAST TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (11O TOTOBBIM (hoTOrpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIL30BAHUEM JO3UMETPA.

N3yuenue normioiieHus: 6eTa-4acTUll aTlOMUHUEM.



Pasznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

Ortanel pa3BUTUS acTpoHOMuM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HAYCHUE acCTPOHOMHUU. [IpUMEHUMOCTH 3aKOHOB (PU3HKU I OOBSICHEHUS
MIPUPOJIBI KOCMHUUYECKUX OOBEKTOB.

MeTonbl aCTPOHOMHUYECKUX HCCIeN0BaHUNA. COBPEMEHHBIE OINTUYECKUE
TEJIECKOIIbI, PAJNOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

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

CosiHeuHas cucTeMa.

Connue. ConHeunasi akTuBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE31bI, WX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHeKTpaabHbIN
KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOW MOCJIEA0BATEILHOCTU. 3aBUCUMOCTH
«Macca — CBETUMOCTB» JJIsl 3BE3]] IJIaBHOM MOCIIeI0BaTEIbHOCTH. BHYyTpeHHEE
cTpoeHue 38€3/71. COBpEMEHHBIE MPEICTABICHUS O TPOUCXOXKACHUU U BOJIOIUU
CounHiia ¥ 3BE€3/1. DTalbl )KU3HU 3BE3I.

Muieunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIAa B
lNanaktuke. Tunbl ranaktuk. PanvoranakTukd v KBazapbl. YUEpHBIE IBIPHI B
AIpax TaJlaKTHK.

Bcenennas. Pacmmpenne Bceenmennoit. 3akon Xa0O06ma. PasGeranue
ranaktuk. Teopus bousbiioro B3peiBa. PenkToBOE M3ITyUEHHE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaOnronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rJ1a30M C
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUJIOKEHUHN I ONPEAEIICHUS MOJ0KEHUS
HeOEeCHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nus CeBepHOTo
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmonennst B Tteneckomn JIyHBI, TMIaHET, TYMaHHOCTEH M 3BE3MHBIX
CKOIUICHUHU.

DuU3YeCKUH MPAKTHKYM.

CnocoObl  m3MepeHHs  (QU3NYECKUX BEIWYMH C  HCIOJb30BaHHUEM
AHAJOTOBBIX W THU(GPOBBIX HW3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE M  OTHOCHUTENbHBIE IOTPEIIHOCTH
n3MepeHuit puznueckux BeaIndnH. OUeHKa rpaHull MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIECIOBAaHUNA 3aBUCHUMOCTEN
¢u3nUecKnX BEIMYMH, MPOBEPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B TEMATHUYECKHX pa3feiax «YUYEHUYECKUH OSKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



Oo6o01maomee NOBTOPEHME.

O6oOmenne U cucTeMaTu3alds  COJACpKaHMs  Pa3lielioB  Kypca
«MexaHuKay, «MonexynspHas duznka U TEPMOJIMHAMHUKA,
«OnexkTpoauHamukay, «Konebanus u BoiHb», «OCHOBBI CHEMAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass Qu3ukay, «OJIEeMEHTbl AacCTPOHOMHH U
acTpOPUBUKUY.

Ponp ¢u3ukum U acTpoHOMHUU B HSKOHOMHUYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJOBEKa, POJb M MECTO
($u3MKM W aCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HaYCHUE
OMMCATENbHON, CHUCTEeMATU3UPYIOIIEeH, OOBSICHUTEILHOM M MPOTHOCTHUYECKOU
GyHKuui (Gu3nUeckoil TeopuH, poiib (GU3MUECKOH Teopuu B (HOPMHPOBAHUU
npeicTaBieHui 0 (pu3nyeckod KapTHHE MHUpPA, MECTO (PU3UYECKON KapTHUHBI
MUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTaBICHUN O
pUpoJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonénHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCSI C Y4YETOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBs3eld ¢
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0JeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTOHOMETpPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPAHHAT,
cloxeHue BeKkTopoB. I[IpousBomnbie »siemeHTapHbIX GyHKIMA. [IpusHaku
MOI00UsT TPEYTOJIbHUKOB, OMpPENeNICHUE IUIOMIAAN TUIOCKUX (QUryp u o0bEéma
TEJL.

Buonozua: >nextpuueckue sBICHUS B JKUBOH IpUpojie, KoneOaTelbHbIe
IBUKEHUS B JKMBOM IPHUPOJE, OSKOJOTMYECKHE PUCKH IpPH NPOU3BOJICTBE
ANEKTPOIHEPIUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
YJIBTPa3ByKOBasi JHMArHOCTHKA B MEIHIIMHE, ONTHYECKHE SIBIICHHUS B >KHBOMU
IIPUPOJE.

Xumus: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUNIMYECKas CTPYKTypa
TBEPIABIX TN, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON  pemETKH,
CIIEKTpaJIbHbIA AHAIU3.



TI'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3QJIEKM MATHUTHBIX PYI,
dboToChEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTPOABUTaTENb SIKOOU, TeHepaTop NEPEMEHHOIO TOKA, MHAYKIIMOHHAS TeYb,
JUHUM  DJIEKTpONepenay, dJEeKTPOABUTraTeNb, pajap, paauoNpUEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIN ammapaT, BOJIOKOHHAs OITHKA, COJIHEYHas Oarapes,
CIyTHUKOBBIE MPUEMHHKH, JIEpHAS SHEPreTUKA M HKOJOTMYECKUE aCIEKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOCHHS Yy4yeOHOro mnpenmera «Duznukay
JOJDKHBI ~ OTpa)XxaTh  TOTOBHOCTb W CIHOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro oOIlecTBa,
pacuIpeHrue JKMU3HEHHOTO ONbITa W OMNbITAa JIESITEJBHOCTH B TMpoliecce
peanu3aiii OCHOBHBIX HAIPaBJICHUN BOCTUTATEIBHON NESITEIBLHOCTH, B TOM
YuUCJIe B YaCTH:
rpa’KJIaHCKOr0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOYYAIOMIErocss Kak

AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

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

e TOTOBHOCTh BECTH COBMECTHYK JAEATEIBHOCTH B  HHTEpecax
IpaXIAaHCKOTO  OOIecTBa, ydYyacTBOBAaTh B  CaMOYIpPaBJICHUH B
o0Opa3oBaTeIbHON OpraHu3aluy;

e YMEHHE B3aUMOJICHCTBOBATh C COLUMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e CcpOpPMHUPOBAHHOCTh  POCCHUHCKOM  TPaXKTAHCKOWM  HJIESHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOIIEHHE K  TOCYJapCTBEHHbIM  CHUMBOJaM,
JTOCTIKEHUSIM POCCUICKUX YUEHBIX B 00J1acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTh OIICHMBATH CHUTYallMI0 ¥ TPUHUMATH OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSCh 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 ICTETHKY HAY4YHOI'O
TBOPYECTBA, MPUCYIIETO (HU3NUECKOUN HAyKe.
TPYAOBOI0 BOCIIUTAHUSA:

e HHTEpPEC K pas3luyHbIM cdepaM MnpodhecCHOHATBHONU AEATETLHOCTH, B
TOM YHCII€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAaHHBIM  BbIOOp Oyaymed mnpodeccud U pean30BbIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
obsacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

IKOJIOTMYECKOT0 BOCTIMTAHMS:

e cpOpMHUPOBAHHOCTH AKOJIOTUUYECKOM KYJBTYpHI, OCO3HAaHUE
IJI00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM;

e IUIAHUPOBAHUE U OCYLIECCTBIICHUE JACUCTBUU B OKPYXKAIOWIEH Cpelie HA
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;

e PpACHIMPEHHUE OMbITA JCITEIBHOCTUA YKOJOTUYECKON HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e c(hopmMupOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUUECKON HAYKU;

e OCO3HAHHME LEHHOCTH HAYYHOMW JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble jornueckue AecTBUA:
e CaMOCTOSITENIbHO (POpMYyIUpOBaTh W aKTyaJU3UpPOBATh MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEACNATH LENU AEATENBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JOCTUKECHUS;
e BBIBILITh 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
e paspabaTpiBaTh IUIAH pEIICHUS TPoONeMbl ¢ Yy4€TOM aHaIm3a
MMEIOIINXCSI MATEPUAIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;
e BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCJIEICTBUN 1€ TETbHOCTH;



KOOPAMHHUPOBATh W BBIMOJNHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BuUBaTh KPEAaTHBHOE MBIIUICHHE TPHU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBbIe ucciiea0BaTeIbCKIE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMHUHOJOTHCH, KIFOUCBBIMH TMOHATHIMU U
MeToiaMK (PU3NYECKON HAYKHU;

BIAJIETh HABBIKAMH  y4eOHO-MCCIEAOBATEILCKOM ¥  MPOCKTHON
AESTeLHOCTH B 00JIaCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TOMCKY METOJOB pEHICHHs 3adad (PU3HUEcKOTo
coJiep KaHus, TIPUMECHCHHUIO Pa3IMUYHBIX METOI0OB ITO3HAHUS;

BJIAJIETh BUJAMH JCSATCILHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUSA, €0
UHTEPIIPETAIlMN, TPEeOOPa30BaHMI0 M TPUMCHCHUIO B Pa3lIMYHBIX
y4eOHBIX CHTYaIUsX, B TOM YUCJIC TIPH CO3JaHUHU YYeOHBIX TIPOEKTOB B
o0nacTu GU3HKY;

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

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHHS 3aladll Pe3yJbTaThl,
KPUTHYECKA  OICHWBATH WX  JIOCTOBEPHOCTb, IPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX yCIIOBHSX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4l B 0Opa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIC IPU U3YYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHHMSA 10 (U3UKE B IPAKTHUYECKYIO 00JIacTh
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;
BBIIBUTATh HOBBIC WJIEH, NpENjaratb OpPHUTMHAJIbHBIC TMOAXOABI U
pEIICHMS;

CTaBUTh TMPOOJIEMbI W 3aJa4d, JOIMYCKAIOIINE albTePHATHBHBIC
peleHusl.

Pabora ¢ unpopmanmeii:

BJIQJICTh ~ HABbIKAaMH  TIOMydeHHs  uHopMamuu  (QU3NIECKOTO
COAEpPkKAaHUSI U3 HCTOYHUKOB pA3HBIX THUIIOB, CAMOCTOSITEIIBHO
OCYILIECTBIIATh IOWUCK, aHAIW3, CUCTEMATU3ALUI0 W HUHTEPIPETALUIO
MH(pOpMALINK PA3IUYHBIX BUIOB U (OPM IPEACTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;



HCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX U KOMMYHHKAIMOHHBIX
TEXHOJOTUA B PEIICHMHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/Jad ¢ COOJOJeHHEM TpeOOBaHUU SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUS B pa3IMUHbIX (hopmaTax ¢
y4€TOM Ha3HauyeHHs WMH(OpMauu U IEJeBOW ayIuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYILIECTBJIATh OOIICHHE HAa Ypokax (HU3MKM W BO BHEYPOYHOUH
JeSTeNbHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyallMid M CMSTYaTh
KOH(IIUKTBI;

pa3BEPHYTO H  JIOTUYHO W3JaraTh CBOIO TOYKY 3pCHHS C
MCTIOJIh30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHAVUBUAYaTLHON paOOTHI;

BbIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHUCTBUHA C Yy4ETOM
OOIIMX UHTEPECOB M BO3MOYKHOCTEH KaXKJI0TO WieHA KOJICKTHBA;
OPUHUMATh [EIM COBMECTHOM JEsSTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTaBIATH IIJIaH
NEUCTBUM, paclpeneisTh poiad C Y4ETOM MHEHUH Y4YaCTHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYaCTHHKA KOMaH/bl B
oOIIMiA pe3yabTat 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjaraTb HOBbIE MPOEKTHI, OIEHWBATh WJEU C TO3HUIIMH HOBU3HBI,
OpUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

OCYILIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B Pa3IUYHBIX
CUTyallusX, TMPOSBIATH TBOPYECTBO U  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PeryisiTuBHbIe YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuszanus:

CaMOCTOSITEIbHO OCYIIECTBIIATh TO3HABATEIBHYIO JEATEIBbHOCTh B
obnmactT (U3NKKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIBHO  COCTAaBJATh  IUIAH  PEUICHUS  PACUYETHBIX U
KaueCTBEHHBIX 3a/a4, IJIaH BBIMNOJHEHUS NPAKTUYECKOW paboThl

(@)



y4€TOM HMEIOIIUXCI PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
[IPEAIIOYTEHN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTECHUM;

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

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTH
(u3HKY, TOCTOSTHHO MOBBIILIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJICKT:

JlaBaThb OLIEHKY HOBBIM CHUTyallUMsiM, BHOCHTb KOPPEKTHBBI B
JESITEIIbHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHM TI03HABATEIBHON pe(dIeKCHH Kak OCO3HAHUs
COBEPIIAEMBIX JECUCTBUN U MBICIIMTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBaHMH;

UCIIONIB30BaTh MPHUEMBI peduieKCuM IJis OIEHKW CHUTYyalluH, BBIOOpA
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IIPMHUMATH PEIIEHUS MO UX
CHUKECHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIeSITEIIbHOCTH;

PUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRA,;
MIPUHUMATh MOTHUBBI M apryMEHTBI JIPYTMX MPU aHAIU3E€ PE3YJIbTaTOB
JIeSITEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OIITHOKH.

B mporecce qocTHKeHUS TUMYHOCTHBIX PE3YJIBTATOB OCBOCHHS ITPOTrPaMMBI 110
dbu3uKe IS YpOBHS CcpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIICHCTBYETCS  AMOIIMOHAIBHBIA  HMHTEIICKT,  IPEANOJararoini
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHWMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHWE, BUJETh  HAMPABIEHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cepbl, OBITH YBEPEHHBIM B ce0¢;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOIMIETO  CAMOKOHTPOJIb,  YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTH
aIanTHPOBATHCA K OMOIIMOHATBLHBIM HW3MEHEHHUSM W TPOSBISATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALMU, BKJIIOYAIOUIEH CTPEMIICHUE K IOCTHKECHUIO
LEJIA U yCHexy, ONTUMHU3M, UHULMATUBHOCTb, YMEHHUE IEUCTBOBATb,
HCXOJ U3 CBOUX BO3MOKHOCTEH;

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

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAMBaTh
OTHOWIEHUS C JPYTUMH JIIOJIbMH, 3a00TUThCS, MPOSBIATH HUHTEPEC U
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

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

NOHUMATh pPOJIb (U3UKK B OSKOHOMHYECKOH, TEXHOJOTUYECKOM,
HKOJIOTHYECKOM, COLMAIbHOW W ATHUYECKON cdepax AesiTeIbHOCTH
YeJioBeKa, pojib U MeCTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHUHE
Mupa, 3HAYECHUE OMHUCaTENbHOM, CUCTEMATU3UPYIOLIEH,
O0OBSICHUTETLHON M MPOTHOCTHYECKON (QYHKIIUN (HU3NIECKON TEOPUH —
MEXaHWKH, MOJEKYJIIpHOH (UMK W  TEPMOJIMHAMUKH, POJb
¢usznueckoit Teopun B GOPMHUPOBAHUU TPECTABICHUN O PU3NUECKON
KapTUHE MUPA;

paznuyaTh YCIOBHUS TMPUMEHUMOCTH MoOJene (U3MYecKux Tel u
IIPOIIECCOB (SIBJICHWH): HMHEpPLHMAIbHAS CHUCTEMa OTCcuéra, aOCOJIOTHO
TBEPIOE TEJIO, MaTepualbHasi TOYKA, PABHOYCKOPEHHOE JIBUYKEHHE,
CBOOOJIHOE TajieHue, abCOMIOTHO ympyras achopmaiys, aOCOIHOTHO
yapyroe u aOCOJIIOTHO HEYNpyroe CTOJKHOBEHHS, MOJENU rasa,
KUJKOCTH U TBEPAOro (KPUCTALNIMYECKOTO) Tela, WACaIbHBIN ras,
TOYEUHBIN 3apsii, OHOPOIHOE INEKTPUUYECKOE MOJIE;

pas3nuyarh yCJIOBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITNI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJU3UPOBAThL M OOBSCHATH MEXaHUYECKHE IMPOLIECChl U SIBJICHUA,
UCIIONIb3YSl ~ OCHOBHBIE  MOJIOXKEHUS WU 3aKOHbl  MEXaHHMKHU
(OTHOCHUTENBHOCTh MEXaHMUYECKOTO IABMKEHUS, (OPMYIBI KHHEMATHKH
PAaBHOYCKOPEHHOI'O  JBWIKEHHMs, TmpeoOpazoBanust [amwmnes s
CKOPOCTM M  T[epemMelleHusi, 3akoHbl  HbioToHa,  mpuHUUII



OTHOCUTENIBHOCTU ['anmuiesi, 3aKOH BCEMHUPHOIO TATOTECHUS, 3aKOHBI
COXpaHEHHS UMITYJIbCa U MEXaHUUYECKON PHEPTUu, CBsI3b pabOTHI CUIIbI
C U3MEHECHHEM MEXAaHUYECKOW YHEPIUH, YCIOBHUS PAaBHOBECHUS TBEPIIOrO
Tena), IpU 3TOM HMCIOJIb30BaTh MAaTEMAaTHYECKOE BBHIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUS  NPUMEHUMOCTH  (PUBMYECKUX  3aKOHOB:
npeobpazoBanuil ['anwmiies, BTOporo u TpeTbero 3akoHOB HproTOHa,
3aKOHOB COXPAHEHMsS HMMIYJIbCa M MEXaHUYECKOW HHEpPruu, 3aKoHa
BCEMHUPHOIO TATOTEHUS;

aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl U SIBJICHMS,
UCIIONB3ysl OCHOBHbIE moJiokeHUsT MKT u 3akOHBI MOJEKYJISIPHOM
bU3UKM W TEPMOJMHAMUKH (CBSI3b JIABJICHUS HJACAIBHOTO Tras3a co
CpEeIHEM  KMHETHUYECKOM  DHEPrUed  TEIUIOBOTO  JBWXKEHHUS U
KOHIICHTpAILIMEN €ro MOJIeKYyJl, CBA3b TEMIIEpATypbl BEIIECTBA CO
CpelHe KUHETHYECKOW SHEpPrueu TEIUIOBOTO JABMXKEHHUS €ro YacTHII,
CBSI3b JIABJICHUSI MJCAJTBHOrO ra3a ¢ KOHIIEHTpAlMEd MOJIEKYJI M €ro
TeMIIepaTypoi, ypaBHeHue MenneneeBa—KianelpoHna, nepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHECHHS SHEPTUU B TEIJIOBBIX MPOIIECCaXx),
IIpU  3TOM HCIOJB30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3blBaTh  YCIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
KnanenpoHna;

aHAIM3UPOBATh W OOBSICHATH DIEKTPUUYECKUE SIBICHUS, HCIOIb3YS
OCHOBHBIE  TIOJIO)KEHUSI W 3aKOHBl  DJIEKTPOJMHAMUKH  (3aKOH
COXpPaHEHHUsI AIEKTPUUECKOT0 3apsaa, 3akoH KylloHa, TOTEeHIIMaIbHOCTD
3JIEKTPOCTATUYECKOTO TOJISI, NMPUHLHUI CYIEPIIO3ULUN DIEKTPUUECKUX
IIOJIEH, TIPU 3TOM yKa3bIBasl yCJIOBUS IIPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOUIEHUS: 3aKOHbI OMa I y4acTKa
e U U1 3aMKHYTOM 3JIEKTPUYECKOM Lienu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apajaes s dIEKTPOIN3a);

ONMHCHIBATh (DU3UUECKUE TPOIECCHI U SIBJICHUS, MCTOIb3Ysl BEITUYHHBI:
IIEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEJ,
CuWjla, MOMEHT CWIbl, JaBJICHWE, NOTCHUHUAIbHAA  DSHEPrus,
KMHETUYECKasl JHEpPrusi, MeXaHW4ueckas »HHeprusi, paboTa CHJIBI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSXKECTH, CHJIa YIPYTrOCTH,
cuja TPEHHUs, MOUIHOCTb, SHEPIrusl B3aUMOJICUCTBUS Tena ¢ 3eMIEl
BONM3U €€ TOBEPXHOCTH, DHEPrUs ympyrou aedopmarviul MpyKUHBI,
KOJMYECTBO TEIUIOThI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSS DSHEPTUS HICAIBHOTO OJHOATOMHOTO
raza, paboTa uAealbHOTO ra3a, OTHOCUTEJbHAs BJIAXKHOCTH BO3]lyXa,



KII[I waeanpsHOro TEIUIOBOTO JBUTATENA; BJIEKTPUYECKOE TIOJE,
HaMpspKEHHOCTh  AJIEKTPUYECKOTO  MOJs,  HAmpsiKEHHOCTh MO
TOYEUHOrO0 3aps/ia WIM 3apsHKEHHOro Iapa B BakyymMe U B
TUAJICKTPUKE, TOTEHIHAT JJEKTPOCTATUYECKOTO TOJisA, Pa3HOCTh
NOTEHIIMATIOB, JJEKTPOABMIKYINAS CHUJIa, CHJIa TOKa, HaNpsKEHUE,
MOIITHOCTh TOKa, D3JIEKTpUuecKas EMKOCTh IUIOCKOTO KOHJEHCATopa,
COTNPOTHUBJIICHUE yYacTKa LIETH C MOCJIEeA0BATeIbHBIM U TapajlieIbHbIM
COCMHEHUEM  PE3UCTOPOB,  DHEPrusi  DJIEKTPUUECKOrOo  MOJis
KOH/JIEHCATOPa;

OOBSICHSITH  OCOOCHHOCTHM  TMPOTEKaHWs]  (U3UYECKUX  SBJICHUN:
MEXaHUYECKOE JIBMKEHUE, TEIUIOBOE JIBM)KCHUE 4YaCTHIl BEIIECTBa,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKeHHE, 1uddys3us,
UCIapeHue, KUTIEHUEe M KOHJEHCAIMs, TUTaBJICHUE W KPUCTAJUIA3AIus,
HaIPaBJIEHHOCTh TerIonepeadH, AIEKTPU3AIUS Te,
AKBUIIOTEHIIUAIBHOCTh MIOBEPXHOCTHU 3aPSIKEHHOT'O MPOBOIHUKA;
IPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI
OT JIpyrod C UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, TIPU ITOM
KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCHpOBATh pE3yNbTaThl MOTYUYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAE TpadukoB ¢ ydETOM
aOCONIOTHBIX  TMOTPENIHOCTEW W3MEPEeHHH, JeJaTh BBIBOJALI IO
pe3yapTaTaM UCCIEeI0BaHU;

POBOAUTH KOCBEHHBbIE M3MEpEeHUs (PU3NYECKUX BEJIMYUH, MPU ITOM
BBIOMpATH ONTUMAJIBHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3BMEPEHUI;
IPOBOJIUTh  ONBITBI IO TPOBEPKE  MPEIJIOKEHHON  TUIIOTE3bI:
IJIaHUPOBATh AKCHEPUMEHT, coOuparhb AKCIEPUMEHTAIBHYIO
YCTAaHOBKY, aHAJIU3UPOBATh MOTYUYEHHbIEC PE3YIbTAThI U AENAaTh BBIBOJ O
CTaTyce IPeaJIOKEHHON TUIIOTE3bI;

coOmomaTh  mMpaBuja  0€30MacHOTO  Tpyda TpU  MPOBEIACHUU
UCCJIEIOBAaHUN B paMKaxX yd4eOHOTO SKCIEpPUMEHTa, MpaKTUKyMa |
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCTIOJIb30BAaHUEM  W3MEPHUTEIBHBIX YCTPOWCTB W  JTAOOPATOPHOTO
000pyT0BaHMS;

pelaTe pacy€THBIE 3aJla4d C SIBHO 3aJlaHHOW W HESIBHO 3aJlaHHOM
(du3nuecKol MOJIEbI0: HA OCHOBAHUH aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BBIOOp (PU3HYECKOH MOJICIH, OTBEUANOIICH TpeOOBaHUAM 3aJIauH,
MPUMEHSTh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThl
GU3UYECKUX TEOPUl MpPHU HUCIOIH30BAHUU MATEMAaTUUYECKHX METOJIOB



pelieHrs 3ajad, MNPOBOAUTH pPacdy€Thl HA OCHOBAHUM HWMEIOIIMXCS
JTAQHHBIX, AaHAJU3UPOBATH PE3YJAbTATHl U KOPPEKTUPOBATH METOBI
pelIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJbTaTOB;

pelaTh KauyeCTBEHHBIE 3ajaud, TpeOylollne NMPUMEHEHUs 3HAHUU U3
pa3HBIX pa3feioB Kypca (PU3MKH, a TakkKe HHTErpalMd 3HAHUU U3
JIPYTUX TMPEIMETOB €CTeCTBEHHO-HAyYHOTO IMKJA: BBICTpauWBaTh
JIOTUYECKYIO LIETIOYKY PACCyKJACHUN C OMOPOi Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJIB30BaTh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  U3MEPUTENIBHBIX MNPUOOPOB, TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MTPOIIECCOB;

MPUBOAUTL TPUMEPHI BKJIaJa POCCUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTHH;

aHAJTM3UPOBaTh W OLIGHWBAaTh  TIOCJEJACTBUSL ~ OBITOBOM M
MPOU3BOJCTBECHHON  JICATEIBHOCTH  YEJIOBEKA,  CBSI3aHHOM €
(GU3MUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTMYECKO 0€30MacHOCTH,
NpEICTaBIEHUH O palMOHAIBFHOM TMPUPOJONOIB30BAaHIM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUM HAyKH W TEXHOJIOTWH s
JaNbHEUIIIEro pa3BUTHS YEIOBEYECKOT0 00IEeCTBa;

NPUMEHSTH Pa3IMUHbIe CIOCOOBI pabOThI ¢ HH(pOpMaLuel GpuzndecKoro
CollepKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, IIPU ITOM HMCTIOIH30BaTh COBPEMEHHbBIE HH(DOPMAITMOHHBIE
TEXHOJIOTUU IS TIOMCKA, MEepepadOTKU M TMPEAbsIBICHUS Y4EOHOU u
HAYYHO-TIOMYJISIPHON uH(pOpMaIIH, CTPYKTYpHUpPOBAHUS u
UHTEpIpeTanuu  UHPOpMAIMK,  TOJYYEHHOM M3  pa3InYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOIydaeMyr HHGOPMAIIHIO
U OIICHUBATHh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCSA 3HAHUU,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHNKA WH(POpMaInK;

OPOSIBISATh  OPraHU3allMOHHBIE W IO3HABATEJIbHBIE  YMEHUSA
CaMOCTOSITEJILHOTO ~ NPUOOPETEHHs] HOBBIX 3HAHUW B  MpoLEcce
BBINIOJIHEHUS TPOEKTHBIX U y4eOHO-UCCIE0BATENbCKUX paldoT;
paboTaTh B TPYyNIE C WCIOJHEHHWEM Pa3IMYHBIX COLUAIBHBIX POJICH,
IIaHUpoBaTh  pabOTy  TIpynmbl,  palUOHAIBHO  paclpenessiTh
NEATEeNIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJICKBAaTHO OILICHUBATh
BKJIAJI KaXJOTO M3 YYaCTHUKOB I'PYNIbI B PEUICHHUE paccMaTpUBaEMOM
poOJIeMBbl;



MPOSBIIATH MOTUBAIMIO K OyAyled mpodecCuoHaTIbHON AeATENbHOCTH
M0 CIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQuIIs.

K xonmy oOyuenust B 11 knacce npeIMeTHbIC pe3yJbTaThbl Ha YrIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

NOHMMATh POJb (UMK B SKOHOMUYECKOW, TEXHOJIOIMUYECKOM,
COLMANIbHON M ITUYECKOU c(epax IeATENbHOCTH 4YEJIOBEKa, PONb U
MECTO (U3MKM B COBPEMEHHOM HAy4yHOM KapTHHE MHpa, pPOJb
ACTPOHOMHHM B IIPAKTUYECKOM NIESATEIBHOCTU YEJIOBEKA M JaJIbHEHIIEM

HAay4YHO-TEXHUUYECKOM pa3BUTHH, 3HAYECHUE OIMCATEIIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTENIBHON U MPOTHOCTHYECKON (PYHKIUI
¢uznuecko TeopurM — DIIEKTPOJWHAMUKH, CIEHHATIBHON TEOpUU

OTHOCHUTEJIbHOCTH, KBAaHTOBOW (PU3MKHU, poib (DU3NYECKOW TEOpUH B
dbopMupoBaHUU TIPEACTABICHUN O (PU3NUECKOW KapTHHE MHUpa, MECTO
dbu3udyeckod KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3uyath YCJIOBUS NPUMEHUMOCTH Mojielied (U3NYECKUX Tel H
MPOLIECCOB (SIBICHHI): OJHOPOJHOE DIIEKTPUUYECKOE M OIHOPOIHOE
MarHUTHOE TIOJIA, TapMOHWYECKHE KoJieOaHusi, MaTeMaTUYECKU
MasATHUK, UJCANbHBIN MPYKUHHBII MAasTHUK, TaAPMOHUYECKHUE BOJIHBI,
UJCAIbHBIN KOoJieOaTeNbHBI KOHTYpP, TOHKas JIMH3a, MOJENEH aToMa,
aTOMHOTO $1/Ipa U KBAHTOBOM MOJIEJIH CBETA;

pas3nuyarh ycioBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITNI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAM3UPOBATH U OOBACHITH AJICKTPOMArHUTHBIE MPOIIECCHI U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIE IIOJOKEHUS W 3aKOHBl 3JIEKTPOAUHAMUKU U
CIIEUUAIBHOW  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsna, cuina Awmmnepa, cuwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAyKuMH, mnpaBwio Jlenna, cBsa3p JJIC
CaMOMHAYKLIMU B DJIEMEHTE DJJIEKTPUUYECKOM LENU CO CKOPOCTHIO
U3MEHEHUs  CWIbl  TOKAa, IIOCTYJaThl  CIENUAJIbHOW  TEOPHH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJU3UPOBATh M OOBACHITH KBAHTOBBIE TMIPOLIECCHI M SIBJICHUS,
UCTIONIb3YS TIOJIOKEHHSI KBaHTOBOW (Gu3uku (ypaBHEHHE OWHINTEHHA
st hotodddexra, mepBbIi U BTOPOM MOCTyJlaThl bopa, mpuHIUI
COOTHOLIEHHUs HeomnpeaenéHHocTeil [elizenOepra, 3aKOHbI COXpaHEHUS



3apsI0BOTO U MAacCOBOTO YKCEINI M SHEPTHH B SACPHBIX PEAKITUAX, 3aKOH
PaIMOaKTUBHOTO pacmnaja);

OMHCHIBATh (DU3UYECKUE TPOIECCHI U SBJICHUS, WCIOIL3YSl BEITMYUHEI:
HANPSHKEHHOCTD AIEKTPHUECKOTO TIOJIA, TIOTCHITHAT
AIEKTPOCTATUICCKOTO TIOJIA, pPa3HOCTh MOTCHITHAJIOB,
ANEKTPOABIKYINAS CHJIA, WHAYKIIMS MArHUTHOTO IIOJISl, MarHUTHBIN
NOTOK, cwia AwMrmepa, HWHIYKTHBHOCTh, OJJICKTPOABWKYIIAs CHJIA
CAaMOWHIYKIIMHM, JHEPTUsS MAarHUTHOTO TIOJII TIPOBOJAHUKA C TOKOM,
PEISITUBUCTCKANM ~ UMITYJIBC, TIOJHAS ~ DHEPTUs, DHEPrUs  IMOKOS
CBOOOTHOW YaCTHIIBI, DHEPTUS M UMIYJIbC (GOTOHA, MAaCCOBOE YHUCIIO U
3apsi sApa, SHEPTHsI CBS3H sIJIpa;

OOBSACHATH  OCOOCHHOCTHM  TPOTCKaHHWsI  (PU3MYSCKUX  SBJICHUIA:
AJICKTpOMAarHUTHas WHIYKIUS, CaMOWHTyKIIHS, pe30HaHC,
uHTepPepeHIus BOJIH, IU(paKIusa, AUCIEPCHUS, TMOJHOEC BHYTpPEHHEE
orpaxxenue, Goroanekrpuueckuii ddpdext (dboroaddexr), ambda- u
OcTa-pacnajabl sjiep, raMMma-u3iaydeHue sjep, GU3NUeCKUe MPUHITUIIBI
CIIEKTPaAIbHOT'O aHAJIM3a U PabOThI Jlazepa;

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

CTpPOUTh M300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKajioM, TOHKOMH
JMH30M, U paCCYUTHIBATh €0 XapaKTEPUCTUKU;

NPUMEHSTH OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TTOHITHUS, TEOPUH U
3aKOHBI JIJI1 aHajdu3a W OOBACHEHUS (PU3MYECKHUX IPOIECCOB,
MIPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUIECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIIMHY 3BE3/] M BeeneHHo;
IPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIUYHMH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUM, MPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl IMOJYYCHHOW 3aBUCUMOCTH
duznuecknx BENMYUH B BHAEC TpaduKOB ¢ Yy4E€TOM aOCOIIOTHBIX
MOTPEIIHOCTEH  W3MEPEHMid, JleJlaTh BBIBOJABI TI0  pe3yjibTaTam
UCCIICIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEIMYWH, TIPU ITOM
BBIOMpATh ONTUMATIBLHBIN METOT U3MEPEHUS, OIEHUBATh a0COTIOTHBIE U
OTHOCHUTEBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
NPOBOAUTH  OMBITHI IO  TPOBEPKE  MPEIOKEHHOW  THUITOTE3HI:
TUTAHUPOBATH OKCIIEPUMEHT, cobupathb AKCIIEPUMEHTATILHY IO
YCTaHOBKY, aHAJTM3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI U JIEJIaTh BHIBO O
cTaTyce MpeI0KEHHON THIIOTE3bI;



OMKCHIBATh METO/BI MTOJYYEHHUSI HAYUYHBIX aCTPOHOMUYECKHUX 3HAHMI;
coOmogaTe  MpaBuja  0Oe30macHOro  TpyJaa Mpu  NPOBEACHUHU
UCCJEOBAHUA B paMKax Y4YeOHOro JKCIIEPUMEHTA, MpPaKTHKymMa U
y4eOHO-UCCIEOBATENbCKOM M NPOEKTHOM  AESATENBHOCTH  C
UCIIOJIb30BAHUEM  W3MEPUTEIBHBIX YCTPOMCTB U  J1TaOOPAaTOPHOTO
000py10BaHMUS;

pelarb pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
¢u3nueckoil MOJENIbI0: Ha OCHOBAaHMU aHalM3a YCJIOBHS BbIOMpaTh
¢u3znueckre MoJea, OTBEeYalollue TPeOOBAHUAM 3aJlay, MPUMEHSThH
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYNATHI (PU3UUECKUX TEOPUI
OpU HCMONb30BAHUM MATEMAaTUYECKUX METOJOB pEeIIeHHs 3ajad,
OpPOBOAUTH  pAacu€Thl HA  OCHOBAHMM  HMMEIOIIMXCA  JIAHHBIX,
aHAIM3UPOBATH PE3YJNbTATHl U KOPPEKTHUPOBATH METOJbI PEIICHUS C
y4€TOM TOJyUYEHHBIX PE3YJIbTaTOB;

peniath KauecTBEHHbIEC 3aJadyM, TpeOyrolue NPUMEHEHHUs 3HAHUU W3
pa3HbIX pa3lenoB Kypca (pU3MKHM, a TakKe WHTErpallid 3HAaHUW U3
IPYruX TMPEIMETOB €CTECTBEHHO-HAYYHOrO0 IIMKJA: BBICTPauBaTh
JIOTUYECKYIO LETIOYKY PAcCyXJACHUN C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS [JIi OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  U3MEPUTEIBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTMYECKUX MTPOLIECCOB;

NPUBOJUTH TMPHUMEPHI BKJIaJla POCCUMCKUX M 3apYyOECKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTU;

aHANMM3UPOBATh M OLIGHUBATh  TOCHEACTBUS ~ OBITOBOM U
IIPOM3BOJCTBEHHOM  JICSITEIBHOCTH  4YEJIOBEKAa,  CBS3aHHOU  C
(GU3NYECKUMH MPOIIECCaMU, C MO3ULUN 3KOJIOTUYECKON O€30MMacHOCTH,
NPEICTABICHUNA O PAlMOHAJIBHOM IPUPOIOINOJIB30BaHUM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUM JOCTH)KEHHM HAyKH W TEXHOJIOTMH s
JaJIbHEHIIIETO Pa3BUTHS YEJIOBEUECKOro OOIIECTBa;

NPUMEHSTH Pa3IMdHbIe CTIOCOOBI PabOThI ¢ MHGOpMaNHEH PU3NIECKOTO
COJIEp’KaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIIOIb30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJOTUHU ISl TOUCKA, MEepPEepadOTKU M NPEAbSBICHUS Y4EeOHOW W
HAY4YHO-TIOMYJISIPHOM uHpOpMaIuH, CTPYKTYpUPOBaHHUS u
UHTEpHpeTauud  MH(QOpMalMM,  MOJIYYEHHOHM M3  pPa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH AHAJIM3UPOBATH IMOJIYYaeMyH0 HH(POPMALHIO



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

OpOSIBISAITE ~ OPTraHW3allMOHHBIE W TIO3HABAaTEIbHBIE  YMEHUSA
CaMOCTOSITEIFHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B  MpoIEecce
BBITIOJIHEHHUS TPOEKTHBIX U YU4eOHO-MCCIEA0BATENBCKUX PaboT;
paboTaTh B TPyNNE C WUCIOJHEHHEM pAa3IWYHBIX COLUATBHBIX POJICH,
IUIaHUpOBaTh  paboTy  TpyNmObl,  palMOHAIBHO  PACIPEAEIsiTh
JeSTebHOCTh B HECTAaHJAPTHBIX CHUTYaIUsAX, aJeKBAaTHO OIEHWBATh
BKJIa/I KQXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaEeMOi
npo0JIeMBbl;

NPOSIBIISITH MOTUBAIIMIO K Oyaymiel npodeccHoHanbHON eI TeTbHOCTH
10 CIEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdUIIs.
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4.1 DNEeKTPUYECKOe MOoJIe 24 https://m.edso0.ru/S6C0Y3C3D
4.2 [ToCTOSIHHBIN 21EKTPUUYECKUIN TOK 24 https://m.edsoo.ru/FOD7M7W3L
4.3 Toku B pa3nuuHBIX cpenax 6 https://m.edsoo.ru/C8E3USNON
Hroro no pazgeny 94
Paznen 5. ®DU3HMUECKHWIN MIPAKTUKYM
5.1 Ou3nUecKuil MPaKTHKYM 16 16 https://m.edso0.ru/COT5G3P6X
Wroro mo pazueny 16
PesepBHOE BpeMs 10 https://m.edsoo.ru/U9A7GON8D
OBLIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/S6C0Y3C3D
https://m.edsoo.ru/F9D7M7W3L
https://m.edsoo.ru/C8E3U5N0N
https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D

11 KJIACC

HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznea 1. DJIEKTPOJINHAMUKA
11 MaruauTHO€E ToJie 14 https://m.edso00.ru/A900X4T2V
1.2 DNeKTpOMarHuTHasE MHAYKLNS 13 1 https://m.edsoo.ru/UON2POT6H
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4ecKue KoJIeOaHus 10 https://m.edsoo0.ru/K1L1D0L 8]
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 https://m.edsoo.ru/H6D3K8D8E
M
2.3 CRATITICCITIE H SICKIPOMATIITHRIC 10 1 https://m.edsoo.ru/N209RIH7X
BOJIHBI
24 OnTHka 25 1 https://m.edsoo.ru/DOC7Q9W3B
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuoser CTO 5 1 https://m.eds00.ru/F1Z7S2G2K
Hroro no pazneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15 https://m.edso0.ru/X1M5H5Z4T
4.2 dusnka atoma 5 https://m.edsoo0.ru/F4K2T4723Z
4.3 ®u3nKa aTOMHOTO sApa U 5 https://m.edsoo0.ru/C2G6W6K4A



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

AJIEMEHTAPHBIX YaCTHII
Wroro mo pazueny 25
Paznea 5. 9JIEMEHTbI ACTPOHOMHUU U ACTPO®U3UKHN
5.1 DNEeMEHTHI aCTPOHOMUU M aCTPOPU3UKU 12 https://m.edso0.ru/B3T9DATON
Hroro no pazgeny 12
Pa3zaen 6. PU3MYECKUMN MPAKTUKYM
6.1 Ou3NUeCKuil MPaKTHKYM 16 16 https://m.edsoo.ru/E9X2G8K5N
Hroro mo pazueny 16
Pa3znen 7. OGOBIIAIOIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
MPEMETHOTO COJICPIKAHHSI U OIBITA
7.1 NEeSTETLHOCTH, MPUOOPETEHHOTO TIPH 15 https://m.edsoo.ru/BAEOGIF8D
n3ydeHuu kypca ¢uszuku 10 — 11
KJIacCOB
Hroro mo pazgeny 15
PezepBHOE Bpems 10 https://m.edsoo.ru/U9B9H4J1E
OBIIEE KOJIMYECTBO YACOB I10 170 16
[MPOI'PAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®uznka — pyHaaMeHTaIbHas
HayKa O IIPUPOJE

https://m.edsoo.ru/I0S1E3Q7I

Hayunsbrit MeTo no3Hanus u
METO/Ibl UCCIIETOBAHUS
(bU3UYECKUX SBICHUIN

https://m.edsoo.ru/Y7B1P2J7J

OKCHEPUMEHT U TEOPHS B
MIpoLIecCe TTO3HAHUS TPUPOIBI.
HaGnronenue u sKcriepuMeHT B
¢busuke

https://m.edsoo.ru/X1B7G702U

CriocoOb1 U3MEpEHUS
(bU3NYECKUX BETHYNH

https://m.edso0.ru/P7V3L7TOY

AOGCOIOTHAS U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEpPEHUI
(bu3MYECKUX BETNYHH

https://m.edsoo.ru/N2N7U7W7K

MopenupoBanue B pusuke. Poib
1 MeCTO (PM3HKH B
(dbopMHUPOBaHUH COBPEMEHHOI
Hay4YHOU KapTHUHBI MUpa, B
IPAKTUYECKOU AEATEIBHOCTH
moaei

https://m.edsoo.ru/D8F5NOUOL



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L

Mexanndueckoe IBIKCHHE.
Cucrema orcuerTa.
OTHOCUTEIBLHOCTD
MEXaHHYECKOIO JABIIKECHHSI.
[Ipsimast u oOpaTHAs 3a7a9u
MEXaHUKU

https://m.edso0.ru/G4T8G0V6M

Pannyc-Bexkrop marepuanbHOU
TOYKH, €ro MPOEKIUH HA OCU
KoopauHar. TpaekTopusi.
[Tepememnienue. Cxkopocts. Ux
MIPOEKIIUN Ha OCU KOOPJAUHAT

https://m.edsoo.ru/P2N80O8G3F

PaBHOMEpPHOE IpsAMOJIMHEWHOE
newkenue. [ paduaeckoe
ONKCaHUE PABHOMEPHOTO
IPSIMOJIMHEHHOTO IBUKEHHUS

https://m.edsoo.ru/Q1P5M4L7E

10

CroxxeHue nepeMeneHuii u
ckopocrtei. Pemenue 3agau

https://m.edsoo.ru/D2V5X0U0W

11

HepaBHOoMepHOE nBUKEHHE.
MrHoBeHHas CKOPOCTb.
VYckopenue. [Ipsamonuneitnoe
JIBUKEHHE C TIOCTOSTHHBIM
YCKOpEHUEM

https://m.edsoo.ru/C213U10O0N

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO TBUKECHHUSI C
MIOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/W708J0F8U

13

CB00oIHOE MajicHuE. Y CKOpEHHE
CBOOOIHOTO ITaJICHUS.

https://m.edsoo.ru/K5H8X3Z8N



https://m.edsoo.ru/G4T8G0V6M
https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N

3aBUCUMOCTb KOOpJMHAT,
CKOPOCTH, YCKOPEHHS OT
BPEMEHU M UX rpaduku

14

JIB>xeHue tesa, OpoIeHHOTO
IO/ YTJIOM K TOPU30HTY

https://m.edsoo.ru/P6B6V2M6S

15

KpuBonuHeiitHOE 1BUXEHHUE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBas v JIMHEWHAs! CKOPOCTb.
[Iepnona u wacrora.
[{eHTpOCTpEMUTENIBHOE U TTOJIHOE
YCKOpEHUE

https://m.edso0.ru/O7B9G5C5V

16

KonTpossHas pabora no teme
"Kunemartuka"

https://m.edsoo.ru/P9D8U7B5H

17

[TepBriif 3akoH HproTOHA.
HNueprmanbHble CUCTEMBI
otcuéta. [IpuHimn
OTHOCHTEIBbHOCTH [ anmiies.
HeunepnuanbHubie cUCTEMBI
oTcuéra

https://m.edsoo.ru/R7TH8K7K9T

18

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

https://m.edsoo.ru/W9H405J1M

19

B3aumopericteue Ten. Tpetuit
3akoH HproToHa

https://m.edsoo.ru/Y9A4K9I2V

20

[IpyHIMI Cynepno3unuu CUil.
Pemenue 3anau Ha npuMeHEHNE
3akoHOB HproTOHA

https://m.edsoo.ru/B2A9S1G2Y

21

3aKkoH BCCMHUPHOI'O TATOTCHUS.

https://m.edso0.ru/K1Z1L0Z1R



https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V
https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R

OKBUBAJIEHTHOCTh
IPAaBUTALIMOHHOW U HHEPTHOMN
MacChl

22

Cuna TsKeCcTH M yCKOpeHue
cBOOOTHOTO TIaICHUS

https://m.edsoo.ru/G4U505J5N

23

JIB>keHre HeOECHBIX Te U UX
HNCKYCCTBCHHBIX CITYTHUKOB.
[IepBas kocMu4eckast CKOPOCTb.
3akonsl Kemnnepa

https://m.edso0.ru/B908S2X5U

24

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/W4M4L0OE2U

25

Cuna tpenus. [Ipupona v Buasl
CuJ TpeHus. J[BuxeHue B
KUJKOCTHU U Ta3e ¢ y4ETOM CHJIbI
COTIPOTHBIICHUS CPEIIbI

https://m.edsoo.ru/DOWOM4NOP

26

Hasnenue. ['mapocrarnyeckoe
nasienue. Cuiia Apxumena

https://m.edsoo.ru/O9TOE7L7P

27

AGCOIIOTHO TBEpAOE TEIO.
[ToctynarenbHoe 1
BpallaTeIbHOe JBIKEHUE
TBEpIOTo Tena

https://m.edsoo.ru/L2Y2V6M9N

28

MOMEHT CUIIbI OTHOCUTEIBHO
OCH BpalllCHUA. IInedo cumnsl

https://m.edsoo.ru/M702D3B4Q

29

CrnosxeHune cuil, IpUIOKEHHBIX K
TBepAOMYy Teny. LleHnTp TsxecTn
Tena. Y CIOBHS paBHOBECHS
TBEpAOro Tena. Buasl

https://m.edsoo.ru/B4N7S6Q8V



https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P
https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V

paBHOBECHs

30 Pemenue 3amau https://m.edsoo.ru/G1W9X9R5K
KonTtponsHas pabota o Teme

31 "Iunamuka. CTaTuKa TBEpAOTO https://m.edsoo.ru/K7X4D2Z9A
Tena"
NMnynsc maTepralbHOM TOYKH,
CUCTEMBI MaTEPHAILHBIX TOYCK.

32 IlenTp Macc cUCTEMBI https://m.edsoo.ru/X2M8A4D1V
MaTepuaibHbIX TOUeK. Teopema o
JBKEHUH [IEHTPa Macc
Nmmynbe cuitbl U M3BMEHEHUE

33 MMITYIbCa Tea. 3aKoH https://m.edsoo.ru/H4V2Y1S1N
COXpaHEHHUS UMITYJIbCa.
PeakTuBHOE IBIKECHUE
MoMeHT uMItyibca
MaTepuaabHON TOUKH.

34 [IpencraBnenue o COXpaHCHUH https://m.edsoo.ru/NOYOC5X8F
MOMEHTa UMITYJIbCa B
LEHTPATBHBIX MOJISIX

35 Pemenue 3amay https://m.edsoo.ru/K8E4E7T8C
PaGora cuibl Ha ManoM U Ha

36 KOHCTHOM TEPEMCIHCHIL. https://m.edsoo.ru/J6Y7G1P6U
I'padmyeckoe npeacraBneHue
paboThl cuiIbl. MOIITHOCTD CHIIBI
Kunernueckas sneprus. Teopema

37 00 M3MEHEHUN KUHETUYECKOU https://m.eds00.ru/S4J0G3F7F

OHEPTUn MaTepHaanoﬁ TOYKH



https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F
https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F

38

[TorenumaneHble U
HEINOTEHINAJIbHBIE CHUJIBI.
[TorenumanpHas 3HEPTHUSL.
Bropas kocMuueckas CKOpoCTb

https://m.edsoo.ru/\V6DOK4X1K

39

Tperbs KOCMHUYECKast CKOPOCTb.

CBs13b pabOTHI
HEIMOTEHINAJIBHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUS MEXAHUYECKOM
SHEPTHH

https://m.edsoo0.ru/0O4W7V20Q7F

40

Yrpyrue u Heynpyrue
CTOJIKHOBEHHUA. Y paBHEHUE

bepnynnu mis nneanbHOM
JKHUIKOCTH

https://m.edso0.ru/Q7M5M104X

41

KonTtponbHas paboTa o teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

https://m.edsoo.ru/\V5A0M7VOM

42

PazBuTune npenacraBieHui o
npupoie TerioThl. OCHOBHBIC
nonoxxeaust MKT. Auddyzus.
BbpoyHoBckoe nBmxeHue

https://m.edsoo.ru/Z2Z1K6Q9l

43

CrpoeHue ra3000pa3HbIX,
KUJKUX U TBEPJIBIX Tell.
Xapakrep IBUKECHUS U
B3aUMO/JICHCTBUS YaCTHUL]
BEIIECTBA

https://m.edso0.ru/B9B2G7L9X



https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I
https://m.edsoo.ru/B9B2G7L9X

Macca u pazmepsl MOJIEKYJT

44 (atomoB). KonuyecTBo BemiecTna. https://m.edsoo.ru/ESO5UIW7T
[Tocrositnnas ABoraapo

45 Temnepatypa. Teriosoe https://m.eds00.ru/A4X5T6H2F
paBHoBecue. [kana Llenbcus

46 Pemenne 3amau https://m.edso0.ru/C4K6R9L3P

47 HneansHerd ras. Tasoseie https://m.edsoo.ru/B507R9S5X
3aKOHBI

48 yPaBHfHHe Menneneesa- https://m.edso0.ru/KOB8I1O7F
Knaneiipona. Pemenne 3amau

49 AOcoumioTHAA TEMIEpaTypPa. https://m.edso0.ru/J8U003U0Q
3akoH JlanmpTOHA
W3omnporieccr! B uaeanbHOM ra3e

50 C TIOCTOSIHHBIM KOJINYECTBOM https://m.edso0.ru/U2Z5G1F6C
BEIeCTBA
I'paduueckoe npencraBnenne

51 H30IPOIECCOB: U30TEPMa, https://m.edsoo.ru/U6J2Y4N1Z
n30xopa, n3ooapa

52 OcHoBHoe ypaBHeHne MKT https://m.edso00.ru/T4X8T217K

53 Pewenue 3amay https://m.edsoo.ru/U4E8L2Z7L
CBs13b a0COTIOTHOM
TeMIIepaTyphI

54 TEPMOZUTHAMIHLUROT, CHOTCMRL https://m.edsoo0.ru/Y2D7V8V5G

CO CpeaHEN KUHETUYECKOMN
SHEPrueu NocTynareaIbHOro
TETJIOBOTO JABUKEHUS €€ YaCTHI]



https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G

55

O00011IeHNE ¥ CUCTEMATHA3ALIS
3ganui o teme "Ocuossr MKT"

https://m.edsoo.ru/D8P4F8V2U

56

KonTtponsHas pabota o Teme
"OcnoBsl MKT"

https://m.edsoo.ru/AGR8SM1N4A

57

TepmoanHaMuyeckas cucTema.
3ajaHre BHEITHUX YCIIOBHM st
T/ cuctemsl. BHenHue u
BHYTPEHHHE NTapaMETPHI.
[Tapametpsr T/l cucteMbl Kak
CpeaHUE 3HAYEHUS BEJIUYMH,
OIIMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/YOC1H8J7N

58

HyneBoe nauano
TEPMOIMHAMHUKHU.
CamMonpoun3BojibHas peraKkcaius
TJI cuctemsl K TEMJIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/J219X6K4F

59

Moenb neaabHOrO ra3a B
TepMOJUHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH ATOW MOJICIIH

https://m.edsoo.ru/J2W1R8U2X

60

YpaBHenue MeHjeneena-
Knaneiipona u BeipaskeHHe 114
BHYTPEHHEH 3HEpruu

https://m.edsoo.ru/Y9K7T909E

61

Bripaxkenue as BHyTpeHHEH
SHEPTrUH OJJTHOATOMHOI'O
UJIeanbHOTO Tasa.
KBasucrarnueckue u

https://m.edsoo.ru/Z5E1E3H6Q



https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q

HECTATUYCCKUC MMPOUCCCHI

62

OnemenTapHas paboTa B
TEepMOIMHAMKKE. Borancienue
paboTsI 1o rpaduKy mporecca Ha
pV-auarpamme

https://m.edsoo.ru/L8B7V8S9F

63

Tennonepenayda kak crocod
M3MEHEHHs BHYTPEHHEH SHEPruu
TJI cuctemsbl 6e3 coBepIIeHUS
paboThl

https://m.edsoo.ru/P4V7B5Z7C

64

KonBekuus, TEmIOnpoBOIHOCTb,
W3JTy4YEHHE

https://m.edso00.ru/L4G9S4Y30Q

65

KonmaecTBO TEMIOTHI.
TenmoéMKOCTh Tea. Y aenpHasa u
MOJISIPHAS TETUIOEMKOCTH
BEIIlECTBA. Y AeIbHas TEII0Ta
CrOpaHus TOTUIMBA

https://m.edso0.ru/O5L706K8X

66

Pacuér xosmyecTBa TEIUIOTHI IIpu
TEILIonEpeaaque

https://m.edsoo.ru/KOW3S4V8H

67

[Tousarue 00 aguabaTtHOM
npouecce. [lepBblit 3akoH
TEPMOTUHAMUKH

https://m.edsoo.ru/K313S5V5I

68

KonnuectBo TemnoTs! 1 padora
KaK Mepbl U3MEHEHMUSI
BHYTpeHHeM >Hepruu TJ1
CUCTEMBI

https://m.edsoo.ru/T8W2L9F8W

69

BTOpOfI 3aKOH TCpMOJUHAMHUKHN
JJIsL PaBHOBECHBIX U

https://m.edso0.ru/SOU9K1D3R



https://m.edsoo.ru/L8B7V8S9F
https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R

HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTtumocTs NpUpoTHBIX
HPOLIECCOB

70

[TpuHIMITBEI AEHCTBUS TEMIIOBBIX
mamuH. KIT

https://m.edso0.ru/C2N3T4D6W

71

MaxkcumanbHoe 3HaueHue KITJI.
Huxn Kapuo

https://m.edsoo.ru/F6\VV1L5M3S

72

Pemrenue 3agau

https://m.edsoo0.ru/X315X315P

73

OKOJIOTUYECKHE acIIeKThI
HUCIIOJIB30BAaHUS TCIIJIOBBIX
nsurareyeit. TenmoBoe
3arpsi3HEHUE OKPYXKaroIen
Cpenbl

https://m.edsoo.ru/U2We6I10Y7Z

74

Pemrenue 3agau

https://m.edsoo.ru/Z8HOD1U1I

75

O0001IeHne U cUCTEMaTU3AIIH
3HAHHH 10 TEME
"Tepmoannamuka. TenaoBbie
MaIIHB"

https://m.edsoo.ru/W3N174060

76

KonTtponbHas padoTa o Teme
"Tepmoannamuka. TenaoBbie
MAaIIuHbL"

https://m.edsoo.ru/R3A4N3V9I

77

[TapooOpazoBanue u
KOHJIeHcalus. VMcnapenue u
KUIIEHUe. Y 1enbHas TemoTa
napooOpazoBaHUs

https://m.edsoo.ru/USJ6E6W6EN

78

HaceplmeHHbIe 1 HEHACBIIIICHHEIE

https://m.edsoo.ru/C7E1VOP2V



https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P
https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V

napel. KauecTBeHHas
3aBUCHUMOCTD IJIOTHOCTH U
JABJICHUSI HACBIIIICHHOTO Mapa OT
TEMITePaTyphI, HX
HE3aBHCUMOCTh OT 00bEMa
HACBILLEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPhI
KHUIICHUS OT JIaBJICHHUS B
KUJIKOCTH

79

BrnaxnocTs Bo3ayxa.
AOCOIIOTHAS U OTHOCUTEIbHAS
BJIAXXHOCTH

https://m.edsoo.ru/H2R4A4B0OR

80

Pemrenue 3agau

https://m.edsoo.ru/R2A2TINSH

81

Teépnoe Teno. Kpucramnmueckue
1 aMopdHBIe Tena. AHU30TPOIIHS
CBOMCTB KpHUCTaJJIOB

https://m.edso0.ru/T9T5B3X8V

82

[TnaBeHre U KPUCTAUTA3ALIMSL.
VenpHas TEIUIOTA IIJIABJICHUS.
CyOmmmariust

https://m.edsoo.ru/Z005N4E4N

83

Hedopmaruu TBEpAOTO TENA.
Pacrsxenue u cxartue. CiBur.
Monyns Onra. Ilpenen ynpyrux
nedopmarui

https://m.edsoo.ru/K3E401P7T

84

TeroBoe pacuimpeHue
YKUJIKOCTEN U TBEPJBIX TEIL.
AHTrapMOHHM3M TEIJIOBBIX
KoJeOaHMui YacTHIl BEIIECTBA

https://m.edsoo.ru/X5S8L0D9R



https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V
https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R

85

[IpeoOpazoBanme SHEPTUU B
(ha30BBIX Mepexogax

https://m.edsoo0.ru/D2C1W2T0T

86

VYpaBHeHuUE TEIJIOBOro OanaHca

https://m.edso0.ru/H3B3X1C3Z

87

Pemenue 3amau

https://m.edsoo.ru/L5X2J4N7N

88

[ToBepXHOCTHOE HATSKEHUE.
Kanunnspueie sBieHus.
JlaBneHue 1o HCKpUBJIEHHOU
ITOBEPXHOCTBIO )KUJIKOCTH.
®opmymna Jlamnaca

https://m.edso00.ru/G3L1G1K7P

89

O00011IeHNE U CHCTEMATH3AIUS
3HaHMM 10 TeMe "ArperaTHbie
cocTosgHHS BemecTBa. Da3oBbIe
nepexoanr"

https://m.edsoo.ru/E2S6F6H4M

90

KonTtponbHas padoTa o teme
"ArperatHble COCTOSHHS
BeniecTBa. ®azoBbie mepexoap”

https://m.edsoo.ru/X2N4L7H4Q

91

DnexTpusanus Ten u eé
MPOSBIICHUS. DIICKTPUUECKUI
3apsij. [[Ba Buga 3JeKTpUUECKUX
3apsnoB. [IpoBogHuKH,
TUDTIEKTPUKHU U TIOTYIPOBOIHUKHI

https://m.edsoo.ru/G8KODIK2K

92

DNeMEeHTapHbIN 3JEeKTPUUYECKU
3aps. 3aKOH COXpAHEHUS
ANEKTPUYECKOT O 3apsiaa

https://m.edsoo.ru/X5N5T8120Q

93

B3aumopenictsue 3apsios.
Toueunsle 3apsinpl. 3aKOH
Kynona

https://m.edsoo.ru/A7C8A3B1A



https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A

94

Pemenue 3amau

https://m.edsoo.ru/Z5N4C2D9W

95

Onekrpuyeckoe noiie. Ero
JNEHUCTBHE HA JJIEKTPUYECKUE
3apsbl

https://m.edso0.ru/G7S6V7S0T

96

Hanpssk€HHOCTB 2JIEKTPUYECKOTO
nosist. [TpoGublit 3apsia. JIunuu
HaNPsKEHHOCTU DIIEKTPUYECKOTO
nossi. OgHOpOIHOE
JNIEKTPUYECKOE IOJIE

https://m.edsoo.ru/L3B8L4U7S

97

IToTeHIIMaIBbHOCTH
3IEKTPOCTATUYECKOTO TOJIS.
Pa3HoCTE TOTEHITHAIIOB U
HanpsHKEHUe

https://m.edso00.ru/P2S97Z3R2X

98

[TorenumanpHas sHEpTUs 3apsaaa
B 3JIEKTPOCTATHYECKOM IIOJIE.
TToTenmman
ANEKTPOCTATUYECKOTO TTOJIsS

https://m.edsoo.ru/N2C1X5X8H

99

CBi13p HaHpH)KéHHOCTI/I IIOJIA 1
Pa3HOCTH NOTCHIHUAJIOB JJIA
QJICKTPOCTATUYCCKOT'O IOJIA

https://m.edsoo.ru/VOA4F8L7L

100

[TpunHnun cynepno3unuu
ANEKTPUYECKUX MOJIeH

https://m.edsoo0.ru/Q900B0OA5SX

101

Pemenue 3amau

https://m.edsoo.ru/14N4C3B3K

102

[Tose Toueunoro 3apsiaa. [loe
paBHOMEPHO 3apsHKEHHOU chepbl

https://m.edso0.ru/X9D6D2A10

103

ITone paBHOMEPHO 3apsKEHHOTO

https://m.edsoo.ru/B5M8D6D8V



https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X
https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V

o 00bémy mapa. [Tome
PaBHOMEPHO 3apsKEHHOMN
OECKOHEYHOM IMJIOCKOCTH

[IpoBogHMKH B

104 AIEKTPOCTATUYECKOM II0JIC. https://m.edso0.ru/R3G3V2Q5V
YcnoBue paBHOBECHS 3apsiiOB
JIMDIIEKTPUKY U

105 MOJTYITPOBOTHUKH B https://m.edsoo.ru/E2H2J8B2N
AJIEKTPOCTATHYCCKOM I10JIC
Konnencarop. DnekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTh https://m.edsoo0.ru/X6P8W7EOR
IJIOCKOTO KOHICHCATOPA

107 Hapaensiioe cocauHenie https://m.edsoo.ru/B5X6R7V3Z
KOHJICHCAaTOPOB

108 HocnezopatensHoe CoCIMHCHIMC https://m.edso00.ru/S8G7N8D8K
KOHJICHCAaTOPOB

109 DHEPIHA 3APACHHOrO https://m.edsoo.ru/W1M2B0Q6G
KOHJICHCATOpa

110 Pemenue 3amay https://m.edso0.ru/Q8K272602D
JIBHOKCHME 3apsyKEHHON YaCTHIIBI

111 B OJTHOPOJHOM 3JICKTPUUYECKOM https://m.edsoo.ru/R7S5J7N3R
moJjie

112 Pewenue 3amay https://m.edsoo.ru/FSL4D4AAT
O06o01IeHre U cCucTeMaTHU3aIMs

113 3HAHMUH 10 TeMe "DIIEKTPUIECKOE https://m.edso0.ru/I0T3J3I13U

noJe"



https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U

114

KontponsHas pabota o Teme
"DnexkTpuueckoe mojue"

https://m.edsoo.ru/E9O2C915J

115

Cuna Toxka. [TocTOSIHHBIN TOK.
VYcnoBus CylecTBOBAHUS
MMOCTOSTHHOTO JIEKTPUYECKOTO
TOKa

https://m.edso00.ru/C9P3V4X10Q

116

Ucrounuku Toka. Hanpsbkenue u

DJIC

https://m.edsoo.ru/X2W9F501A

117

3akon OMa JuTst y9acTKa IeTH.
DNEeKTPUYECKOE CONTPOTUBIICHHE

https://m.eds00.ru/P6GOIMIT5EX

118

3aBUCUMOCTb COTIPOTUBIICHUS
OJTHOPOJTHOTO MTPOBOTHHUKA OT €T0
JUTMHBI ¥ TUIOMIAN TOMEPEYHOTO
CEUYCHUS

https://m.eds00.ru/M8S501T4Y

119

VY enpHOo€ CONPOTUBIICHUE
BellecTBa. Pemenune 3amay

https://m.edsoo.ru/R5L1EOD5G

120

IlocnenoBarenpHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHCHHE MPOBOJHUKOB

https://m.edsoo.ru/I6T2S002K

121

Pacué€t pa3zBeTBIEHHBIX
anekTpuueckux uenei. [Ipasuna
Kupxroda

https://m.edsoo.ru/D9P9Z8L6Y

122

Pemenue 3amau

https://m.edso00.ru/T308R7G7V

123

PaGora snexkTpuyeckoro Toka.
3akoH /Pxoyns —Jlenna

https://m.edso0.ru/G2B9Y0D9K

124

Pemenue 3amau

https://m.edsoo.ru/B6Q0A3R7S



https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S

MOIIHOCTD 3JIEKTPUYECKOTO

125 ToKa. TerroBast MOIIHOCTD, https://m.edsoo.ru/E3V4R2Z1N
BBIZICTISIEMAasi Ha PE3UCTOpe

126 Pemenue 3amau https://m.edsoo.ru/A7Y7X9E5T

127 IAC u Bryrpenee https://m.edso0.ru/ROK4Y6Q3X
COINPOTHBIICHUE HCTOYHHUKA TOKA
3akon OMa Jy1st TOJTHOM

128 (3aMKHYTOM) AJIEKTPUIECKOM https://m.edsoo.ru/S9H7C2Q3V
(007

129 Pemienne 3amau https://m.eds00.ru/OSE7N7X7M

130 MOoIHOCTh HICTOYHHKA TOKA https://m.edsoo.ru/F7Z7V5E2Z

131 KopoTkoe 3ambikanme https://m.edsoo.ru/O9B3P4D4R

132 ngﬁ;ﬁjﬁ::{;iﬂﬂ https://m.edsoo.ru/G5A4E2A5S

133 Pemenue 3amay https://m.edso0.ru/P6X4G9E9I
Pemrenue 3amad mo reme

134 "[TocTOSIHHBIN 2JIEKTPUYECKUMA https://m.edsoo.ru/FOW619G6K
TOK"
Pemrenue 3amad mo reme

135 "[TocTOSHHBIN 2JIEKTPUYECKUMA https://m.edsoo.ru/X0Q4F9C0Z
TOK"
Pemenne 3aga4 o reme

136 "[TocTOSIHHBIN AJIEKTPUUCCKHI https://m.edsoo.ru/U5Z2H9W2J
TOK"

137 Obobuuierne H CHCTEMATH3ALIAS https://m.edsoo.ru/FAK6G3W3I

3ga”Hui o teMe "l1ocToSHHBINI



https://m.edsoo.ru/E3V4R2Z1N
https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I

ANEKTPUUECKUH TOK"

138

KonTtposnsHas pabota o Teme

"I1OCTOSIHHBIN 7EKTPUUYECKUI

TOK"

https://m.edso00.ru/KOX60Q4X7X

139

DnexTpuyeckas IpoBOJUMOCTh
Pa3IMYHbIX BEILECTB.
DNEeKTPUYECKUM TOK B METaJJIaX.
CBepXInpoBOIMMOCTb

https://m.edsoo.ru/USHIF6V30

140

DNEKTPUUYECKUN TOK B pacTBOPAxX
Y pacIiaBax JIEKTPOJIUTOB.
3akonbr Dapanes st
AIIEKTPOJI3A

https://m.edso00.ru/C7T7U0B3T

141

DJIEKTPUYECKHI TOK B ra3ax.
[Tna3zma

https://m.edsoo.ru/O403R6E3A

142

DIIEKTPUYECKHUI TOK B BaKyyMe.
BakyymHubie mpubopbl

https://m.edsoo.ru/BSE3FOW1A

143

DJIEKTPUYECKUI TOK B
MOJIYIIPOBOIHUKAX

https://m.edsoo.ru/C1K708F1P

144

[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/HOY2P3Y5Z

145

dusnuecKuil MpakTUKyM 10 TeEMe
"M3MepeHue cuibl ToKa 1
HanpsDKeHUs B 1eNH
MIOCTOSIHHOTO TOKa IPH IOMOIIHU
aHaJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX MPUOOPOB" MK
"3HaKOMCTBO ¢ U (PPOBOI
nabopaTtopueii o (pusuke.

https://m.edsoo.ru/ASN5C5X7Z



https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O
https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z

[Ipumepsl usmepenus
(U3NIECKUX BETTHMYUH TPU
IIOMOIIY KOMIIBIOTEPHBIX
JaTYIUKOB"

146

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHUS C LIEIbI0 ONPEAETICHUS
MTHOBEHHOU ckopocTh"

https://m.edsoo.ru/Z1D4AN717Y

147

Pu3NYEeCKU NPAKTUKYM 10 TEME
"N3mepeHune yCKOpeHHUsl IpH
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JABMKEHUU IO
HAaKJIOHHOM IJIOCKOCTH" WIIH
"HccneqoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBOKEHUU"

https://m.edso0.ru/Z8Q1J8D3K

148

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue yCKkopeHus
CBOOOIHOTO ITafeHus" Win
"N3ydyeHue IBUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/G1TOK9D60O

149

Ou3nyecKuii MPakTUKyM MO0 TEME
"N3yueHue IBUKEHHUS TeJa 1O
OKPYKHOCTH C IOCTOSIHHOH 110
MOJYJIIO CKOPOCTBIO" MM
"ccnemoBanue 3aBUCHMOCTH
nepuoja ooparieHus

https://m.edsoo.ru/P4Q4M9V70



https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K
https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O

KOHHUYECKOTO MasATHUKA OT €r0
napameTpon"

150

®u3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue
PaBHOAEHCTBYIOIIEH CUJIBI TIPU
JBUKEHUH OpyCKa M0 HaKJIOHHOMN
mmockoctu" wim "TlpoBepka
TUIOTE3bI O HE3aBUCHUMOCTH
BpEMEHU JIBUKEHUs OpycKa 1o
HAaKJIOHHOM IUIOCKOCTH Ha
3aJJaHHO€ PacCTOSIHUE OT €ro
Mmacchl"

https://m.edsoo.ru/T9O8A9P5B

151

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBanue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BOSHUKAIOIIUX B
MPY)KUHE U PE3UHOBOM 00pasIie,
OT uX AedopManuu’ Uiu
"M3ydyeHue IBUKEHUSI CUCTEMBI
TeJ, CBSI3aHHBIX HUTHIO,
MEPEKUHYTOHN yepes3 JErKuit
0J10K"

https://m.edsoo.ru/R9WOKOP8Y

152

du3nyuecKuil MPaKTHKYM 110 TEMe
"U3mepenue korpdumreHTa
TPEHUS IO BEIIMYUHE YTIIOBOTO
KoaGduIMeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpyCcKa M0 HaKIIOHHOU

https://m.edsoo.ru/Q2N1Z9F5F



https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y
https://m.edsoo.ru/Q2N1Z9F5F

IJIOCKOCTH C IIEPEMEHHBIM
KOA(pPHUIIMEHTOM TpeHHs" HIN
"N3yueHue IBMKEHHS rpy3a Ha
BaJly ¢ TpeHuem"

153

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUiA
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHus" Uin
"KoHcTpyupoBanue
KPOHIITENHOB U pacyET CUII
ynpyroctu" ninu "M3yuenne
YCTOWYMBOCTH TBEPJOTO TENA,
HMMEIOIIEr0 MIO0IAaab ONOPHI"

https://m.edsoo.ru/O5M1B2R0V

154

DU3NYECKUH TPAKTUKYM 10 TEME
"U3Mmepenune uMmmysbca Tesa mno
TOPMO3HOMY IyTH" WJK
"M3MmepeHue Cuiibl TATH,
CKOPOCTH MOJENHU
AIIEKTPOMOOUIISI U MOIIHOCTH
cunbl Taru'" win "CpaBHEeHHE
W3MEHEHUS UMITYJIbCca TeJa C
HMITYJIbCOM CHJIBI" UITN
"HccnenoBanue coxpaHeHUs
UMITYJIbCa TIPU YIIPYTOM
B3aMMOJEICTBUN" WIIH
"N3MepeHne KHHETHYECKOU
SHEPrUU TeJa 0 TOPMO3HOMY

https://m.edso0.ru/S3J0X3N8H



https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H

"

IIyTH

155

®u3NYEeCKU IPAKTUKYM 110 TEME
"N3y4yeHne u30TepMHUUECKOTro
nporecca (peKOMEeH/10BaHO
WCIIOJIb30BaHUE LIU(PPOBOH
naboparopun)" unu "Nsyduenue
M30XO0PHOTrO Mporecca” uin
"N3yuyenne u3o0apHOro
niporiecca" unu "IIpoBepka
ypaBHEHUS COCTOSIHUSA"

https://m.edsoo.ru/I6C5P7G6C

156

@u3NYEeCKU NPAKTUKYM 10 TEME
"U3mepenue yaeapHoi
TCIUIOEMKOCTHU" MIIN
"HccnenoBanue npoiecca
OCTBHIBAHMUS BEIIECTBA" HIIH
"HccnenoBanue agnadaTHOTO
npouecca" unu "M3yuenue
B3aMMOCBSI3U SHEPIUU
MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUS XUIKOCTEN"

https://m.edsoo.ru/J8C7B2W8D

157

dusnyuecKuil NpakKTUKYM 10 TEMe
"N3yueHue 3akOHOMEPHOCTEN
HCTapeHus KUJIKOCTEN" nim
"N3mepenue yaeapHON TEIIOThI
naBieHus apaa" unm "M3yuenue
CBOJCTB HAaCBIILIEHHBIX NTapoB"

https://m.edsoo.ru/K2E2N1C3N



https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/K2E2N1C3N

unu "VM3mepenue abCcoMOTHON
BJIQ)KHOCTH BO3/yXa U OLIEHKA
Macchl 11apoB B MOMEILEHUN".
N3mepenue ko3 dumnmenrta
MTOBEPXHOCTHOTO HATSKEHUS

158

PuU3NYECKU PAKTUKYM I10 TEME
"Habnronenue npeBparieHus
SHEPTUH 3aPSHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
W3JIyYEHHUS CBETOAUO A" WU
"N3yueHne npoTeKaHus TOKA B
LIETH, COJIepIKAIEH
KOHAEHcaTop" WiIn
"Pacnipenenenue pasHOCTH
MTOTEHITNAJIOB (HAMPSDKEHUS) TIPH
MIOCJIEA0BATEILHOM COETMHEHUHT
KOHAEHCATOpOB"

https://m.edsoo0.ru/D0Z5T3X7H

159

DU3NYECKUN TPAKTUKYM 10 TEME
"UccneqoBanue CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MIH
"U3mepeHue yaenbHOro
COIIPOTHUBJICHUS TTPOBOTHUKOB"
unu "ccnenosanue
3aBUCHUMOCTH CHJIbI TOKA OT
HaIpsHKEHUS TS JIaMIIbl
HakajauBaHuA"

https://m.edso0.ru/Y607B2K7N

160

Pu3HYEeCKUN MPAKTUKYM I10 TEME

https://m.edso0.ru/K8C6S1K4R



https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R

"Habmrotenue amekTponusa’ wim
"U3mepenue 3apsiga
OJIHOBAJICHTHOTO MOHA" WU
"HccnenoBaHue 3aBUCUMOCTH
COINPOTUBIIEHUS TEPMOPE3UCTOPA
ot temneparypsl" win "CHsTue
BOJIbT-aMIIEPHOU
XapaKTEepUCTUKH uoaa”

161

PesepBubrit ypok. O60011eHIE 1
CHUCTEMaTH3aIus 3HAHUH 110 TEME
"KunemaTtnka"

https://m.edsoo.ru/C901M5N6L

162

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHHU 110 TeMe
"Jlmnamuka"

https://m.edsoo.ru/J3X7B7Z27Z

163

PesepBubIit ypok. O6001eHNE 1
CHCTEMAaTHU3alis 3HaHUH 10 TEME
"CraTtuka TBep10ro Tena"

https://m.edsoo.ru/W9Z2G3L5U

164

PesepBubIit ypok. O6001eHNE 1
CUCTEeMAaTH3alMsl 3HAaHH 110 TeMe
"3aKOHBI COXpaHEHHUS B
MexaHuke"

https://m.edsoo.ru/Y8Z0W2N9C

165

PesepBusiit ypok. O6001eHE U
CHUCTEMATH3aIMsl 3HAHUH 110 TEME
"OCHOBEI
MOJIEKYJISIPHOKHHETHYECKOU
Teopun”

https://m.edsoo.ru/D7Q5Y9Y9E

166

PesepBHrlit ypok. O6001IeHNE 1

https://m.edsoo.ru/I9N3R20Q4D



https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"Tepmoaunamuka. TernaoBbie
MaluHb!"

167

Pesepubrit ypok. O60011eHUE 1
cHCTEeMaTH3alKs 3HaHUH 110 TEME
"ArperatHble COCTOSTHUSI
BemecTBa. da3oBble nepexoab"”

https://m.edsoo.ru/B5P110S9H

168

Pesepubrit ypok. O60011eHNE 1
CUcreMatTu3anus 3HaHUH 10 TEME
"Onexkrpuueckoe noie"

https://m.edsoo.ru/H8H5W3K5X

169

Peseprubrit ypok. O6001eHNE 1
cucreMarmusanus 3HaHUH 10 TEME
"IToCcTOSTHHBIN ANEKTPUUECKUI

TOK

https://m.edsoo.ru/X8K1U9C2B

170

PesepBubIit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHU 10 TeMe
"Toku B pa3IM4HbIX cpenax"

https://m.edsoo.ru/O2E1T1H4Z

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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https://m.edsoo.ru/B5P1I0S9H
https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
BzanmoielicTBrE TTOCTOSTHHBIX
a 0 0BO OB C

1 MATHUTOB H HPOBOTHIOB 1 https://m.eds00.ru/G5G8C2G9D
TOKOM. MarauTHoe ToJe.
I'unoreza Ammnepa
BexTop MarHUTHON MHIYKIWH.
ITpuanun cynepno3unuu

2 PHHIL yrep . H 1 https://m.edso0.ru/P4Q2U9F4 X
MarHuTHBIX noJer. JInaun
MarHUTHON MHIYKIUH
Ma o€ TI0JIE IIPOBO ac

3 THHUTHOE TOJIE NPOBOHHI 1 https://m.edso00.ru/X4C5V6P3G
TokoM. OnbIT Dpcrena
Cuna Amriepa, e€ HampaBJIEHHE

4 118 AMIIEpa, €¢ Hatlpas/IcHi 1 https://m.edso0.ru/Q0M4X1X6J
Y MOJyJIb

5 Pemenue 3amay 1 https://m.edso0.ru/P3Z0L00O0R
[Ipumenenue 3akoHa Amriepa.

6 DNeKTpOU3MEpPUTEIIbHBIE 1 https://m.edsoo.ru/D812U2U00
PUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE

7 1 MOAYITE. {IBH)KGHHe 1 https://m.edsoo.ru/X604U7R8A
3apsyKEHHOW YacTHIIbI B
OJIHOPOJIHOM MarHUTHOM I0JIe

8 Pemenue 3amau 1 https://m.edso0.ru/K910C6Q3C



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C

Pa6ora cunel Jlopenna

https://m.edsoo.ru/P7F8T0C8S

10 Pemenwue 3amau https://m.edsoo.ru/D8M2R618Q
MarunuTtHoe€ 110J1€ B BEIlIECTBE.

11 deppoMarHeTuky, napa- u https://m.edso00.ru/PAM60O3R7X
AUaMardHe€TuKu
OCHOBHBIE CBOWCTBA

12 (beppoMarHeTuKoB. https://m.edso0.ru/Q3Y8U3H5C
[Ipumenenue peppomMarHeTukoB

13 Pemerne saja+ 1o Teme https://m.edsoo.ru/M400W8B2A
"MaruuTtHOE mmoJjie"

14 Pemeriite sanatt ro Teve https://m.edsoo.ru/RSN2I0VAX
"MaruuTtHOE mmoJjie"
SIBiIeHME AIEKTPOMArHUTHOM

15 nHaykiuy. [ToTok BekTopa https://m.edsoo0.ru/V9X7S809H
MAarHuTHOW MHIYKIIUH

16 OJIC nHayKIMH https://m.edso0.ru/C7Y3Q5D1F

17 SAKOH DIICKTPOMAT HHTHOIH https://m.edso0.ru/E906Q0S4L
unaykuuu dapanes

18 Binxpesoe ouekrpirieckoe noe. https://m.edso0.ru/L9Z2D704J
Toku dyko

19 DAL HEAYKLH B ABIDKYLHXCA https://m.edsoo.ru/W2J812Z4G
MIPOBOTHUKAX

20 Pewenue 3amay https://m.edso0.ru/J1Q9J0B6A

21 [IpaBuno Jlenua https://m.edso0.ru/K3G3Z5X5D

22 Munyxrusrocts. Karyuika https://m.edsoo.ru/D6M2P8B2M

HHAYKTUBHOCTHU B LICTIN



https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X
https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M

IIOCTOAHHOI'O TOKa

23

Asnenue camounaykiuu. J/C
CaMOWHTyKIIHH

https://m.edsoo.ru/H711C9E5J

24

3Hepr1/m MAar"amTHOTI'O IT10JIA
KaTylKHu C TOKOM.
DNeKTpOMarHuTHOE ToJIe

https://m.edsoo.ru/C5L8W1D8Q

25

Pemrenue 3agau

https://m.edsoo0.ru/B8§G2R3W3M

26

O0001IeHNe U CUCTEMATU3AIIHS
3HAHUH 110 TEME
"OnekTpoauHaMuka'

https://m.edsoo.ru/F5F1\V2D7C

27

KonTpomsHas pabora no teme
"OnexkrpoauHamMuka"

https://m.edsoo.ru/KOT5M2Y1S

28

KonebarennHas cucremMa.
CBo0OoaHbIe KOJIeOaHMS.
IMapmoHnueckue KosieOaHus

https://m.edsoo.ru/S8E5HOK6F

29

Kunematuueckoe u
IUHAMHUYECKOE OIMCAHUE
KOJIEOATENILHBIX IBUKEHUI

https://m.edso0.ru/A6S901V4Q

30

DHepreTu4ecKoe ONMMCaHue.
BrIBO I IMHAMHYECKOTO
OTHMCAHUS TAPMOHUYECKHUX
KOJIeO0aHUU U3 UX
SHEPreTHYECKOIO U
KHHEMATHYECKOTO OMUCAHUS

https://m.edso00.ru/O4S4H7T5X

31

Ammutyzaa u ¢aza KoyebaHui

https://m.edso0.ru/TOISC1Y1I

32

[lepurona 1 yacToTa KoJIeOaHUIA.

https://m.edsoo.ru/U7S4U5V2L



https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q
https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L

[Tepro MabIX CBOOOIHBIX
KoJIeOaHU MaTEeMaTHYECKOTO
MasiTHHuKa. [Teprno i cBOOO JHBIX
KoJIe0aHUN TIPYKUHHOTO
MasTHUKA

33

3aryxarolue KojeOaHusl.
BoinyxaeHHble Kose0aHusl.
Pe3onanc

https://m.edso0.ru/15D3X5G2P

34

ABTOKOIICOAHUA

https://m.edsoo0.ru/Z3A8VOM2T

35

Pemenue 3agau

https://m.edsoo.ru/JIW1A1F4P

36

VYpok-koHpepeHIus
"MexaHudeckue KojieOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTAX"

https://m.edsoo.ru/HOH4S6K4A

37

O0001IeHne U cUCTEMaTU3AIIH
3HAHUHU II0 TEME
"Mexaandeckue Kosaeoanus"”

https://m.edsoo.ru/LOO0D1X9R

38

BHGKTpOMaFHI/ITHI)IC KoJIeOaHusI.

KosnebaTenpHbIi KOHTYD

https://m.edsoo.ru/B7D6D5C1R

39

®opmyna Tomcona. CBs3b
aMIUIUTY/IbI 3apsijia
KOHJICHCATOPa C aMIUIUTY 101
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpe

https://m.edsoo.ru/K2F8R9L3D

40

3aKOH COXpaHEHUsl SHEPTUHU B
UJeanbHOM KoJle0aTeTbHOM
KOHTYpE

https://m.edsoo.ru/O4A0N2Q7R



https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T
https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R

41

3aryxaroiue
AIIEKTPOMArHUTHBIE KOJICOaHUSI.
BrinyX1eHHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus

https://m.edso00.ru/T4TOM5U9D

42

IIepemennslit TOK. Pesucrop u
KOHJIEHCATOP B LU
IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/E1E4R7V5Y

43

KaTYHIKa HHAYKTHUBHOCTH B
LEIU MEPEMEHHOTO TOKA

https://m.edsoo0.ru/X6Z0I15P10

44

3akon OMa Jy1st SJIEKTPUUIECKON
IIEMU TIEPEMEHHOTO TOKa

https://m.edsoo.ru/Y618M8K3U

45

MoniHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYIHOE U IEUCTBYIOIIIEE
3HAYCHHME CHUJIBI TOKA U
HanpsHKEHUS

https://m.edsoo.ru/A7TM2G9T4J

46

Pe3oHaHC B anekTpruyecKoit
enu

https://m.edsoo.ru/T1W3T2P9B

47

Pemrenue 3agau

https://m.edsoo.ru/F0Y4J4Z4P

48

NneansHbIif Tpancopmarop.
[IpousBocTBO, Nepenaya u
noTpebIeHne AEKTPUIECKOH
SHEPrUu

https://m.edsoo.ru/Y2Q1A4U8R

49

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnons3oBanus
3JIEKTPOIHEPIUH B
MOBCEIHEBHOM KU3HU

https://m.edso0.ru/O6L3K0DOL



https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J
https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L

50

Pemenue 3amau

https://m.edsoo.ru/A4X6R4Q4F

51

Pemenue 3amau

https://m.edsoo0.ru/l14E9R7F2G

52

O00011IeHNE B CHCTEMATH3aLIH
3HAHUH 110 TEMe
"DJIeKTpOMarHUTHbIE
KoneOanus"

https://m.edsoo.ru/R9Y40Q4B2V

53

Mexannueckue BOJIHEL.
XapakTepuCTUKU
MEXaHNYECKUX BOJIH

https://m.edso0.ru/Q618R0O17G

54

CBolicTBa MEXaHHYESCKUX BOJIH

https://m.edsoo0.ru/\VV3Y3L1K7I

55

3Byk. XapaKkTepUCTUKH 3ByKa

https://m.edsoo.ru/B9L416H3L

56

Wndpa3Byk u yiabTpa3ByK.
[IlymoBoe 3arpsi3HeHUE
OKpYKaroLEen Cpeibl

https://m.edsoo.ru/F8G8O0CION

57

Pemrenue 3agau

https://m.edsoo.ru/0O2D5B1L0H

58

BHGKTpOMaFHI/ITHI)IC BOJIHBI.
I/I3J'Iy‘ICHI/IC SJICKTPOMAardHuTHBIX
BOJIH

https://m.edsoo.ru/Z21J4J3U2M

59

DHeprus MEKTPOMArHUTHBIX
BoyH. CBolicTBa
ANIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/A5VOF4E7T

60

[Ixamna 351eKTpOMarHUTHBIX
BoJH. [Ipumenenne
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/L4L9D8C2P

61

HpI/IHI_II/IHBI paguoCBA3H U

https://m.edsoo.ru/R4T3L4Z6R



https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M
https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R

TeneBuieHud. Panqnonokanus.
DNeKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKaroLen
Cpelbl

62

KonTtponsHas pabora o Teme
"Konebanus u BOTHBI"

https://m.edsoo.ru/I6T7C3N9G

63

Cgert. 3aKOH NPSIMOJIMHENHOTO
pacmpocTpaHeHHs CBETa

https://m.edsoo.ru/DOI3C5N8P

64

Pemenue 3aga4 Ha npuMeHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

https://m.edso0.ru/O9N8Y4X4R

65

Otpaxenue cserta. [Tnockoe
3epkasio. Ceprueckoe 3epKaio

https://m.edso0.ru/G3P8G0T2Y

66

[Ipenomiienue cBera.
AOGCOTIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTesb
npenomiienus. [lomHoe
BHYTpPEHHEE OTpaKEeHUE.
[IpenenbHbliA yroJ MOJHOTO
BHYTPEHHETO OTPAXKCHHUSI

https://m.edso0.ru/Q91503F2J

67

Pemenue 3amau Ha IIPUMCHCHUC
3daKOHOB OTPaXXCHUA U
IIpCIIOMIICHUS CBCTA

https://m.edsoo.ru/A6DOF409A

68

XoJ JIyder B IIpU3Me.
Hucnepcus cera. CoxxHbIN
cocTaB Oenoro cBerta. L[BeT

https://m.edso0.ru/Q2P002F4H

69

JInn3el. POKyCHOE paccTOsTHUE

https://m.edsoo.ru/A2B2A5X1H



https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A
https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H

H OIITUYCCKasA Cujia JIMH3bI

[TocTpoenue n3obpaxeHuil B

70 JIMH3aX U UX CUCTEMaX. https://m.edsoo.ru/W5Y6A8H3F
YBenuueHue JuH3bI
Pemenue 3agau Ha noctpoeHue

71 M300paKeHUH, MOTyIaeMBbIX C https://m.edsoo.ru/C4S1H1Y4A
MTOMOIIBIO JTHH3

72 I'na3 kak ontuyeckas cucreMa https://m.edsoo.ru/M8L4Q8H2D
Pemenue 3anau. [Ipeaenst

73 MIPUMEHUMOCTH https://m.edsoo.ru/I5Z7R114B
T€OMETPUYECKON ONITHKH

74 CKOpOCTD CBETA 1t MCTOZI e https://m.edsoo.ru/E3Y8UGDON
U3MepeHus

75 Jucnepcus cBera https://m.edsoo.ru/V4I18Z3L5R

76 HNurtepdepennus creta https://m.edso00.ru/01S4W8X9K
KorepeHTHbIE HCTOYHUKH.

77 VcenoBus HaOIIOAEHAS https://m.edsoo.ru/K2Z0K9S3U
MaKCHUMYMOB 1 MUHUMYMOB

78 Pemenue 3amay https://m.edso0.ru/R2C2G9L9S

79 [IpumeHnenne naTepdepeHIuN https://m.edsoo.ru/B7N6R7PIR

80 Judpakuus cBeTa https://m.edsoo.ru/02Q3C4Z8U
JludpakuroHHas pemeéTka.

81 VYcnoBue HAOMIOAEHUS TIaBHBIX https://m.edsoo.ru/Y5X5D1W8P
MaKCHUMYMOB

82 Pemenue 3amau https://m.edso0.ru/G8U0S3X8C

83 ITonepeyHOCTh CBETOBBIX BOJIH. https://m.edsoo.ru/L1A1Y8I8I



https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P
https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I

[Tonspuzanusa ceera

84

Pemenue 3amau

https://m.edsoo.ru/17U2E3M7K

85

CBeTOBBIC SIBJICHHS B IPUPOJIC

https://m.edsoo.ru/K2T9L2Z0F

86

O000111EHNE ¥ CUCTEMATHA3AIMS
3Hanui mo reme "Onruka"

https://m.edso0.ru/C6Y8K3D3D

87

KonTposnbHas paboTa no teme
«OnTuka»

https://m.edsoo.ru/POF9V1I12P

88

['panuIIBI TPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKH.
3aKOHBI JIEKTPOIMHAMUKY U
MPUHIIUT OTHOCUTEIBHOCTH

https://m.edso00.ru/G6M2L6T2I

89

[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIILHOCTH

https://m.edsoo.ru/P6 A3C4W2K

90

[IpocTpaHCcTBEHHO-BpEMEHHO M
unTepBai. [IpeoOpazoBanus
Jlopenua. YcnoBue
MIPUYUHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3amMe/IJIeHIe
BPEMEHH U COKpAIllEHUE ITHHBI

https://m.edsoo.ru/I0C7P4P0Y

91

9Hepr1/m " UMITYJIBC
peHHTHBHCTCKOﬁ HaCTHUIbI

https://m.edsoo.ru/E2W3L5P4N

92

CBsI3b Macchl € DHEPTUEH 1
HMITYJIbCOM PENSTUBUCTCKOMN
YaCTHUIbl. DHEPTUs MOKOS

https://m.edsoo.ru/D5Z0N7F8G

93

PaBHOBecHOE TEMIIOBOE

https://m.edsoo.ru/B616R9H6E



https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G
https://m.edsoo.ru/B6I6R9H6E

U3Iy4EeHUE

94 3akoH cMmemenus Buaa https://m.edsoo.ru/E1IMOB2A0N
r M. II

95 fmotresa TIAHKa 0 https://m.edsoo.ru/P115H6J3F
kBaHTax. DoTOHEI

96 DHeprusi ¥ UMIyasc HoToHA https://m.edsoo.ru/R6MIPORIV
®ororddext. OnbiThl A. T

97 CroJjieToBa. 3aKOHBI https://m.edso00.ru/G2P8C3J8Z
dboTorddekra
VYpaBHeHue DUHIITEITHA 15

98 doTorddekra. "Kpacnas https://m.edso0.ru/C4C3P5U8K
rpanuna” gorosddexra

.0 I1. H.

99 Hlasierue caera. OmbiTh! https://m.edsoo.ru/A9E9M7X3N
JlebGenena

100 BoJHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/Y8X4J4A9M
Bounnsl ne bpoitns. Jlmuna

101 BOIIHbL ¢ BPOHIIA 1 pasMepe! https://m.edsoo.ru/E1Y1B5Z27G
00J1aCTH JIOKAJIU3aluu
JBYDKYIIEHUCS YaCTHIIBI
K ) -

102 OPHYCRYIIPHOBOTHOBOI https://m.edso0.ru/N4B0X9Y8Z
Tyaan3M

103 Jlupaiiust S1EKTPOROB Ha https://m.edsoo.ru/LOK8H4E7W
KpHCTaJIax
Crenu¢uka usmepeHuit B

.C
104 MHKPOMHIPE. L-O0THOTICHI https://m.edso00.ru/I0Z9S9A0W

HEOINPENEIEHHOCTEN
I'elizenOepra



https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W

105

Pemenue rpaduyeckux 3anau

https://m.edsoo.ru/P2D8Y5T3M

106

Pemrenne pacy€THbIX 3a1a4

https://m.edsoo.ru/ROF6H2Z21

107

KonTtponpsHas pabota o Temam:

"OcuoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

https://m.edsoo.ru/O5W1R8T8J

108

OMBITHI 110 UCCIIEIOBAHUIO
cTpoeHus aroMa. [InanerapHas
Moienb atoMa Pesepdopaa

https://m.eds00.ru/N2S2T204T

109

[Tocrynater bopa

https://m.edsoo.ru/\V9D9K7GOM

110

Buner ciekrpos. CriekTp
YPOBHEM 3HEPTrUM aToMa
BOJIOpOJA

https://m.edsoo.ru/S6H905N3V

111

CrionTanHoe u BBIHYKJICHHOC
H3JTy4CHUC CBCTA

https://m.edsoo.ru/P4C1J804M

112

Jlazep

https://m.edsoo.ru/D9P9J8B1K

113

Hyxknonnas Mmonens aapa
I'eitzenbepra-MBanenko. 3apsin
Y MaccoBOE€ YHUCJIO siApa.
M3otonkl. PaguoakTUBHOCTH

https://m.edsoo.ru/I8J6K7E5N

114

3aKOH paJIMOAKTUBHOTO
pacnana. CBoiicTBa
MOHHU3UPYIOIIETO U3ITy4eHUS.
BnusiHue paqnoakTMBHOCTH Ha
YKUBbBIE€ OpPTraHU3MBI.
Jlo3umerpus

https://m.edsoo.ru/U2W1K6N5N



https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J
https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N

115

OHeprus cBA3U HyKJIOHOB B
sape. Snepusie cunbl. [ledext
MAaccChl sApa. SnepHpie peakiuuu.
SAnepusie peaktopsl. [Ipobiemsl
YIPaBISEMOTO TEPMOSIIEPHOTO
CHUHTE3a. DKOJIOTUYECKUE
aCMeKThl Pa3BUTUS STEPHOU
SHEPreTHKU

https://m.edso0.ru/14021100J

116

Meroas! perucTpanuy u
HCCTIEIOBaHUS DIIEMEHTAPHBIX
gacTtuil. DyHnameHTanbHbIC
B3aUMOJIeCTBHS. bapnoHsl,
ME30HBI U JICIITOHBL.
[IpencraBnenue o CrangapTHOM
Moaenu. KBapk-rimtooHHas
MO/JIENb aIPOHOB

https://m.edsoo.ru/H7W512M8U

117

dusuka 3a npeaeaMmu
CrangaptHoit mogenu. Témuas
MaTepus U TEMHas SHEPTHSL.
EnunctBo huzmueckoit
KapTHUHBI MUpa

https://m.edsoo.ru/Z2Q9U3C6Y

118

OTansl Pa3BUTHA aCTPOHOMUMU.
3HaueHue ACTPpOHOMUH

https://m.edsoo.ru/NOR8ILG1M

119

[TpuMeHuMOCTh 3aKOHOB
Gbusuky 175 00BIACHEHHS
MIPUPOIBI KOCMHUYECKUX
00BEKTOB. MeToabI

https://m.edsoo.ru/17Q8F6Q6Y



https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U
https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y

ACTPOHOMHUYECKUX
HUCCIIeJOBAaHUN

120

CoBpeMeHHbBIE ONITHYECKUE
TEJICCKOIIbI, PAJUOTEIIECKOIIBI,
BHEaTMOC(EepHast aCTPOHOMHSI

https://m.eds00.ru/C4X006YYOW

121

Bug 3Bé3nnoro neoda.
Co3zBesnus, apKue 3BE3/IbI,
IIIAHETHBI, UX BUJIUMOC
JIBUKECHUE

https://m.edso0.ru/N1Z1T9VIK

122

Comneunas cucrema. CoHiie.
CoJtrHeyHast aKTUBHOCTb.
Hcrounuk sueprun CoJiHia u
3BE3]

https://m.edsoo.ru/D6X4E3L1E

123

3BE3/IbI, MX OCHOBHBIC
XapakTepucTuku. Jnarpamma
"CreKTpaIbHbIA KJIacce —
CBETUMOCTB"

https://m.edsoo.ru/E2H6USP20

124

3Be3 bl IJIaBHOU
MMOCJIEI0BATEILHOCTH

https://m.edsoo.ru/S5HOM6S0V

125

Buyrpennee crpoenue 3BE3/1.
CoBpeMeHHbIE MPEICTABICHUS
0 TIPOUCXOKJICHUH U DBOJTFOLIMHI
CoJHna ¥ 3B€31. DTalbl )KU3HU
3BE3]

https://m.edsoo.ru/M3M5Y0C8W

126

Mneunsiii [Iyre — Hamma
lNanakTnka. TUIIBI raJakTUK.
UYépHble ObIpHI B AApAX

https://m.edsoo.ru/E5D0C5F6B



https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O
https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/E5D0C5F6B

TaJIaKTHK

127

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xab60ma.
Teopus bosbmoro B3peIBa.
PenukroBoe n3nydenue

https://m.edsoo.ru/O9R8WIY1Y

128

MacirabHast cTpyKTypa
Bcenennoii. MeraramakTuka

https://m.edsoo.ru/Q4F3H3L4K

129

Hepeménnpie npoOiembl
aCTPOHOMUHU

https://m.edso0.ru/O6N5D0OX7M

130

Pu3NYeCcKUil NPaKTUKYM 110
Teme "HccaenoBanue
MAardUTHOTO IOJIS ITOCTOSHHBIX
marauToB' win "UcciaenoBanue
CBOMCTB (peppoMarHeTUKoB"
nin "Uccnenosanue NeUCTBUS
IMOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

https://m.edsoo.ru/E6E5G3VIW

131

DU3NYECKUH TPAKTUKYM I10
teme "M3mepenue cuiibl
Awmnepa" niu "U3ydenue
3aBHUCHUMOCTH CHJIBI AMIiepa OT
cuibl Toka" wim "OnpeaeneHue
MarHUTHOW MHAYKIIUU Ha
OCHOBE U3MEPEHHUSI CUJIBI
Awmmnepa"

https://m.edsoo.ru/V7S7N9F2P

132

Pu3nYeCcKUil NPAKTUKYM 10
teMe "MccaenoBanue sSBICHUS

https://m.edsoo.ru/P2L3A0D3N



https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W
https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N

ANIEKTPOMArHUTHOM MHIYKIUHU"
unu "OnpeneneHue HHIYKIIMU
BHUXPEBOI0 MarHUTHOT'O NOJIs"

133

Pu3NYECKU NPAKTUKYM I10
teMe "MccnenoBanue SBICHUS
camouHaykuun" win "Coopka
MOJEIH 3JIEKTPOMAarHUTHOTO
reHeparopa"

https://m.edsoo.ru/VVAN3VOD9A

134

Pu3NYeCcKUil NPAKTUKYM 110
teme "M3mepenue nepuoa
CBOOOIHBIX KOJIEOaHUHI
HUTSHOTO U MPY>KUHHOTO
MasTHUKOB"

https://m.edsoo.ru/T8U7R4X6L

135

®U3NYECKUH TPAKTUKYM I10
teme "[IpeoOpazoBanue
SHEPruu B IPYKUHHOM
MasiTHUKe"

https://m.edsoo.ru/G6J5Z1B2E

136

DU3NYECKUH TPAKTUKYM I10
TeMe "Vccnenosanue
MIEPEeMEHHOTO TOKa Yepes
MOCJIEJIOBATEIILHO COeIMHEHHBIC
KOHJICHCATOP, KATYIIKY U
pesucrop' wiu "HccienoBanue
paboThI HCTOUHUKOB CBETA B
LIETI1 IEPEMEHHOT0 ToKa"

https://m.edsoo.ru/D3P8A0X6N

137

®u3nYeCcKUil MPAKTUKYM 10
teMe "M3ydyeHne napameTpoB

https://m.edsoo.ru/D8F2V279S



https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N
https://m.edsoo.ru/D8F2V2Z9S

3BYKOBOM BOJIHBI"

138

Pu3NYECKU NPAKTUKYM I10
teMe "M3mepeHue nokasaresns
MPEIOMJICHHUS CTEeKIA" UITH
"[lonydyeHue n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U
JTUH3BI"

https://m.edsoo.ru/H4K414MOK

139

@u3NYECKU NPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha
IpUMepe KUJIKUX JIMH3)" WU
"U3mepenue GoKycHOTO
pacCTOSsIHUA PACCEUBAIOIIUX
uH3"

https://m.edsoo.ru/H4C3S0K5V

140

DU3NYECKUH TPAKTUKYM T10
Teme "HabGmronenue
mudpakiuun, UHTepdepeHuu u
noJispu3anuu cpera"

https://m.edsoo.ru/N3M1B5H4B

141

®U3NYECKUH TPAKTUKYM I10
teme "OnpeneneHue UMIyibca
Y DHEPTUH PEISITUBUCTCKUX
yacTu1l (1o pororpadusim
TPEKOB 3apsKEHHBIX YaCTHIL B
MarHuTHOM moJje)"

https://m.edsoo.ru/F9D5M5H2E

142

®u3nYeCcKUil MPAKTUKYM 10
Teme "M3mMepeHne nocTosSTHHOM

https://m.edso0.ru/B6Y1T9C2U



https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E
https://m.edsoo.ru/B6Y1T9C2U

[Iinanka Ha ocHOBE
uccienoBanus Goroddpdexra"
unu "VccnenoBanue
3aBUCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJ1 OT HaIpsHKeHus"

143

@u3NYECKU NPAKTUKYM 110
teme "HccnenoBanue ciekTpa
Pa3peKeHHOTO aTOMapHOT 0
BOJIOPO/JIa U U3MEPEHUE
nocrosiHHOM Punbepra"

https://m.edsoo.ru/T5N0J9D6N

144

Pu3NYeCcKUil IPAKTUKYM IO
Teme "HccaenoBanue
paaroakTUBHOTO (oHA ¢
HCIOJIb30BAHUEM JO3UMETpa"
ninu "M3ydeHne noryIoneHus
OeTa-gyacTuI] AITFOMHUHIEM"

https://m.edsoo.ru/Q2D701P3J

145

DU3NYECKUH TPAKTUKYM I10
Teme "HabOmromeHus 38€31HOTO
Heba HEBOOPY)KEHHBIM TJ1a30M C
HCII0JIb30BaHUEM
KOMIIBIOTEPHBIX MTPUIIOKESHUI
JUTS OTIPEJICIICHUS TIOJIOKCHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aust CeBepHOTo
MIOJIyILIApHs U SIPKHE 3BE3bI"
niu "HaOaroIeHHs B TEIIECKOIT

https://m.edsoo.ru/NOX0OMOW1P



https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P

JlyHbl, II1aHET, TYMAHHOCTEU U
3BE3HBIX CKOTLIICHUM"

146

O06o01IeHre U CHCTeMaTH3aIus
3HaHul. Poiib pusuku u
ACTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIHATbHOM
Y 3TUYECKOH chepax
JESITeTFHOCTH YelIOBEKa

https://m.edsoo0.ru/T7S7U5A9F

147

O0o001IeHNE U cHUCTEeMaTU3alUs
3HaHui. Poisib u MecTo Gu3nku
1 aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

https://m.edsoo.ru/D3X0E9J8F

148

O0001IeHne U cUCTEMaTU3 AL
3HaHu#. Posb pusnueckoit
Teopuu B GOPMHUPOBAHUH
MpEeACTABICHUHN 0 PU3NIECKOn
KapTUHE MHPa, MECTO
(bU3NYeCKO KapTUHBI MHpPa B
o0IIeM psry COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHHUIA O IPUPOIC

https://m.edsoo.ru/09Z3W6E2M

149

O00011IeHNE U CUCTEMATH3ALUSI
3gagui o treMe "Kunematuka"

https://m.edso0.ru/S0X9P3D3B

150

O00011IeHNE U CUCTEMATH3ALUSI
3HaHu# 1o teMe "Kunemaruka"

https://m.edso0.ru/A3P8X2K5G

151

O06o01IeHre U CUCTEMaTHU3aIHS
3HaHui no teme "J[uHamuka"

https://m.edsoo.ru/X2C7H4U4 X



https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X

152

O00011IeHNE U CUCTEMATHA3ALIS
3ganui mo reme "Cratuka
TBEpIOTO Tena"

https://m.edsoo.ru/T7D1M4U7C

153

O000111eHNE ¥ CUCTEMATHA3AIMS
3HAHUU 10 TeMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

https://m.edso0.ru/W1J3T0OD8O

154

O06o01enye ¥ cucTeMaTu3anus
3HaHUH 1o TeMe "OCHOBBI
MOJIEKYJISPHO-KUHETHYECKO U
Teopun"

https://m.edsoo.ru/F3F6A8Q5I

155

O00011IeHNE U CHCTEMATH3ALUS
3HAHUH TI0 TEME
"Tepmoannamuka. TenaoBbie
MaIlIuHBL"

https://m.edso0.ru/T1C9Z26Y9J

156

O0001IeHne U cUCTEMaTU3AIIH
3HaHUM Mo Teme "ArperaTHble
cocTosiHHA BelecTBa. Da3oBbIe
nepexomnl"

https://m.edso0.ru/Y9J8J3B9G

157

O06001IeHre U cucTeEMaTU3aIHs
3HAHUH 110 TEME
"OnexkTpuueckoe mnojue"

https://m.edsoo.ru/P3V2N4G70Q

158

O000111eHIE U CUCTEMATHU3ALIUS
3HaHUU 110 TeMme "T1ocTOSTHHBIN
AJIEKTPUYECKUN TOK"

https://m.edsoo.ru/R1IE6M5LOT

159

O00011IeHNE U CUCTEMATH3ALMS
3ga"Hui 1o tTeMe "Toku B
pa3nu4YHbIX cpenax”

https://m.edsoo.ru/H1K3Q20Q4W



https://m.edsoo.ru/T7D1M4U7C
https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W

160

O00011IeHNE U CUCTEMATHA3ALIS
3HAHUHU 110 TeMe "Marauraoe
moJie"

https://m.edsoo.ru/W5D2V6S7W

161

Pesepubriit ypok. O60011eHUE 1
CHUCTEMaTU3als 3HAHUIN 110
TeMe "DIIeKTpoMarHuTHast

WHIYKIUs"

https://m.edsoo.ru/B3F7O5C1F

162

Pesepsubrit ypok. O60011eHNE 1
cHCTEMAaTH3aIus 3HaHUH 110
TeMme "MexaHnuecKne
Koneoanus"

https://m.edsoo.ru/E1Y1A2HIL

163

Peseprubrit ypok. O6001eHNE 1
CHUCTEeMaTHU3alys 3HaHUI 10
Teme "DIeKTpOMarHuTHbIE
KoJieOaHus"

https://m.edsoo.ru/F8S9P7F8V

164

PesepBubIit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHUH 10
TeMe "MexaHndyecKue u
3JIEKTPOMArHUTHBIE BOJTHBI"

https://m.edsoo.ru/I7TR6C5M4A

165

PesepBubIit ypok. O6001eHNE 1
CUCTEeMaTH3alusl 3HAaHHUH 110
teme "Ontuka"

https://m.edsoo.ru/M4W5I5R8V

166

PesepBHsiit ypok. O600m1IeHE U
crCcTeMaTH3alus 3HAHHUH 10
teme "OcHoBbl CTO"

https://m.edsoo.ru/\V9Z5U6PIN

167

PesepBHrlit ypok. O600IeHNE 1
cUCTEeMaTH3aIUs 3HAHHUH 0

https://m.edso0.ru/0O2U5X7K40Q



https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F
https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/F8S9P7F8V
https://m.edsoo.ru/I7R6C5M4A
https://m.edsoo.ru/M4W5I5R8V
https://m.edsoo.ru/V9Z5U6P9N
https://m.edsoo.ru/O2U5X7K4Q

teme "KopnyckymnsipHo-
BOJIHOBO# ayayn3m"

168

Pesepubriit ypok. O60011eHUE 1
cucTeEMaTHU3alus 3HaHUN 110
Teme "Pusuka aroma"

https://m.edsoo.ru/UL1Q9R3S8P

169

PesepBubrit ypok. O60011eHUE 1
cHCTEMaTH3aIus 3HaHUH 110
Teme "®u3nKa aTOMHOTO sipa U
AJIEMEHTAPHBIX YaCTHIL"

https://m.edso0.ru/BOY1C2P30Q

170

Peseprubriit ypok. O6001eHNE 1
CHUCTEeMaTH3alMs 3HAHUI IO
TeMe "DieMeHThI acTpopu3nKu"

https://m.edso00.ru/S5R2W9F7G

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

170

16



https://m.edsoo.ru/U1Q9R3S8P
https://m.edsoo.ru/B0Y1C2P3Q
https://m.edsoo.ru/S5R2W9F7G




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaT, Ha MpPUMEpPax poOidb ©W MECTO (U3NKH B
(hopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTUHBI MHpaA, B Pa3BUTHH
COBPEMEHHOW TE€XHUKH W TE€XHOJOTHM, B MPAKTUYECKOU NESITEIBHOCTH
TIFOJICH

10.2

Y4uThIBaTh TpaHULIBl TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOjesei:
MarepuaigbHas TOYKa, WHEPIMAIbHAs CHCTeMa OTCuéTa, abCOIIOTHO
TBEPAOE TENO, WJICATBbHBIA T'a3; MOJEIN CTPOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps — IpPU PELICHHUH
(bu3znueckux 3aaa4y

10.3

PacnioznaBate (¢u3nueckue sBIeHUs (MIPOLIECCHI) U OOBSICHIATH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJIEKYISIPHO-KHUHETHIECKOH TEOpHuu
CTpOEHHUS  BellecTBa U JJIEKTPOAMHAMUKH:  pAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSAMOJUHEIHOE IBMKEHHE, CBOOOTHOE Ma/IeHUE Tell,
JBUKEHHE 10 OKPYXHOCTH, UHEpLUs, B3auMoieicTBUe Tel; auddysus,
OpOYHOBCKOE JBI)KEHHE, CTPOCHHE JKUIKOCTeW U TBEPABIX Te,
M3MeHeHne oOBEéMa Ten MpU HarpeBaHuM (OXJIKIECHWUU), TETUIOBOE
paBHOBecHe, HCMapeHue, KOHACHCAallus, IJIaBJ€HUEe, KpUCTaIM3alus,
KUIIEHUE, BIIAXHOCTh BO3/yXa, IOBBIINICHUWE JaBJICHHS ra3a IpU €ro
HarpeBaHuU B 3aKPBITOM COCYJIE, CBA3b MEX/y MapaMeTpamMu COCTOSHUS
ra3a B U30MpoIleccax; dJIEKTpU3aIMs Tell, B3aUMOACHCTBUE 3apsI0B

10.4

OnuceBaTh MCXaHHUYCCKOC JBWXCHHC, HCIIOJIb3Ys (1)I/ISI/ILIGCKI/IC
BCJIIMYMHBI: KOOpJAWHATa, IyThb, INEPEMCHICHUE, CKOPOCTb, YCKOPCHUCE,
Macca TCIa, CHJia, HUMITYJIBC TCIa, KHHCTHYCCKasA QHCPI'u,
INOTCHIMAJIbHAA  SHCPIrusd, MCEXaHUYCCKasA pa60Ta, MCXaHHNYCCKasi
MOIIHOCTb; IIpHU OINHCAHUHN IIPABUJIBHO TPAKTOBATbH (1)I/ISI/I‘IGCKI/II‘/‘I CMBICJI
HCIIOJIb3YEMbIX BCJIWYHUH, HUX 0003HAYEeHUsT U CAMHHUIIbI, HAaXOAUTb
(I)OpMy.]'ILI, CBA3bIBAOIIUC JAHHYIO q)HSI/I‘leCKy'IO BCJIIMYHHY C OPYIrUMHU
BCINYHNHaAMUN

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOIMCTBA TE€JI U TEIJIOBHIE SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYUHBL: OABJICHUC Ta3a, TCEMIICPATypa,
CpCAHsAsl KHHCTHUYCCKAss ODHEPIUA XAaOTUUCCKOI'O JABWIKCHUS MOJICKYII,
CpCAHCKBaApaThUIHass CKOPOCTbL  MOJICKYJI, KOJIMYECTBO  TCIJIOTHI,
BHYTPCHHSASA 3HCPIrusd, pa60Ta rasa, KOB(b(bI/ILII/IeHT IOJIE3HOI'O JEHCTBUSA
TCIJIOBOI'O0  ABUTATCIIA; IIPU  ONHCAHUKU  MPABUJIIBHO  TPAKTOBATH




(U3NYEeCKUH CMBICII HCIOJIB3YEMbIX BEIMYMH, HMX OOO3HAYCHUS W
€IMHUIIBI, HAXOJUTh (OPMYIIbI, CBS3BIBAIOIIUE JNAHHYIO (DU3MUYECKYIO
BEJIMYUHY C IPYTUMHU BEIIMYNHAM

10.6

OnucelBaThb H3YYEHHBIE AJIEKTPUYECKHE CBOMCTBAa BEIECTBA U
QIIEKTPUYECKHE  ABIEHHS  (IIPOIECChI), HCIOJB3YyS  (pU3HUEcKue
BEJINYUHBI: EKTPUYECKUI 3apsn, AIEKTPUYECKOE 1oJe,
HaIPSOKEHHOCTh  TOJIA, IOTEHIMal, pa3HOCTh IOTEHUHAIOB; IIPU
ONMCAHUU IPABWJIBHO TPAKTOBATH (PU3UUECKUH CMBICI HCIOJIb3YEMbIX
BEJIMYMH, HX OOO3HAYeHMs U EAWHULBI; yKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUNHAMU

10.7

aHAIM3UPOBATh (U3MUECKHE TMPOIECCHl U SBJIECHUS, HCIOJIb3Ys
(u3nyecKkue 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMHUPHOTo Tsrotenus, 1, I u
Il 3axonb! Hpl0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOIN IHEPIHH, 3aKOH
COXPAaHEHHS WMIIYJIbCa, MPHUHLIMI CYNEPHNO3ULIUU CHJ, [PUHIMI
paBHOMpaBUsl  MHEPIHUAIBHBIX  CHUCTEM  OTCYETa;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO0 CTPOEHHS BEIEeCTBA, I'a30Bbl€ 3aKOHBI, CBA3b
CpeIHell KUHETHMYeCKON HSHEpPrHM TEIUIOBOTO JIBUXKEHUS MOJIEKYl1 C
a0COIOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpaHEHHUs DJEKTPUUYECKOTO 3apsia, 3akoH Kymona; mnpu 3ToMm
pa3nuyaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIpaKEHUE U YCIOBUS (TPaHUIIBI, 00IaCTH ) TPUMEHUMO CTH

10.8

OOBACHATP OCHOBHBIE TPUHIMMBI ACUCTBUS MAaIIMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh yCIOBUS HUX 0€30MacHOro
WCIOJIb30BAHHUS B MOBCEIHEBHOM JKU3HU

10.9

BBINONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAaHUIO (DHU3UYCCKUX SIBICHUH U
IPOIIECCOB C MCIOJIB30BAHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TPU
atoM (opmyaupoBaTh MmpobOseMy (3amady) W THIOTE3y Y4eOHOTro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIUIOKEHHOTO 000pyI0BaHus,
IIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYH_[CCTBJ'ISITL IIpsAMBIC 1 KOCBCHHBIC U3MCPCHUS (1)H3H“I€CKI/IX BCIINYHH,
IIpHU 3TOM BLI6I/IpaTB ONTUMAJIBHEIN CIOCO0 HU3MCPCHUA U HMCIIOJIBb30BATDH
HN3BCCTHBIC MCTOJbI OLICHKHA HOFpGH.IHOCTGﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBHUCHUMOCTH MCKAY q)HSI/I‘leCKI/IMI/I BCINYHNHAMH C
HCIIOJIb30BAHUCM  IIPAMBIX H3MepeHHI>i; IIpu 3TOM KOHCTPYUPOBATb
YCTAaHOBKY, (bHKCHpOBaTB PE3YJIbTAThL HOHy‘ICHHOﬁ 3aBUCUMOCTH
(I)I/ISI/ILIGCKI/IX BCJIIMYMH B BHUIC Ta6J'II/ILI )51 Fpa(I)I/IKOB, JACJIaTh BBIBOJBI ITO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobnromate  mpaBuia  Oe30macHOro  Tpyda IpuU  MPOBEAECHUHU
UCCIIeIOBAaHUM B paMKax Yy4eOHOro  SKCIEpHMEHTa, YyueOHO-
HCCIIEIOBATEIbCKOW M IPOEKTHON JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U J1aO0OPAaTOPHOTO 000PYAOBAHUS




10.13

Pemate pacuérHble 3amaud C SBHO 3aJaHHOH (PU3MUECKON MOJENBIO,
UCTONB3ysl (pu3MuUecKre 3aKOHBI W MPHUHIUIBI;, HAa OCHOBE aHaJH3a
YCIIOBUS 33J1a4H BBIOUPATh (PU3UUECKYIO MOJICTh, BEICTATh (DU3UUYECKUE
BEJIMYMHBI M (OPMYIIBI, HEOOXOAUMBIE [UIS €€ peUIeHHs, MPOBOIUTH
pacu€Thl M OLIEHUBATh PEATHHOCTH MOJIYYEHHOTO 3HAUCHUs (pr3nyecKon
BEJIMYMHBI

10.14

Pemrats Ka4eCTBEHHbBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKU
HEIIPOTHBOPEUYUBYIO LENOYKY PACCYXJIEHUH C OIOpPOM Ha W3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABJICHUS

10.15

Wcnonb3oBath 1pu  pemieHUH  y4yeOHBIX  3a7ad  COBPEMEHHBIE
nH(OpPMAallMOHHBIE TEXHOJOTUM JJIsl TOUCKa, CTPYKTYpUpPOBaHUS,
WHTEpIpeTallii M TMpeACTaBICHUS Y4eOHONW U HAy4YHO-NOMYJISIPHOMN
nH(popMaluY, MOIYYEHHONM M3 Pa3IUYHbIX HCTOYHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOJy4aEMYyI0 HH()OPMAIIUIO

10.16

[IpuBouTh MpUMeEpHl BKJIaJa POCCHUMCKMX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, OOBSICHEHHE MPOLECCOB OKPYKAIOLIErO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonb3oBaTth TeopeTHyecKrWe 3HAHMUS O (QHU3UMKE B MOBCEIHEBHOMN
YKU3HU 71 oOecrieueHnsi 6€301acHOCTH MPU 0OpaIeHu ¢ IpudopamMu 1
TEXHUYECKUMHU  YCTPONCTBAMH, Ui COXpaHEHHUS 3J0pPOBbsl U
coOII0ACHNSI HOPM SKOJIOTMUYECKOT0 TIOBEIEHHUs B OKpY»Karolleil cpeze

10.18

PaGorate B rpynme ¢ BBINOJIHEHHEM pPAa3IHUYHBIX COIMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TPYMNIbI,  PalMOHAIBHO  PACIpeneisaTh
00S3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTh B  HECTaHJAPTHBIX
CUTyallusiX, aJeKBATHO OILIEHUBATh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB
TPYIIIbI B pellieHne paccMaTpruBaeMoi MpooOIeMbl

11 KIJACC

Kox
NpoBEPsSIEMOro
pe3yJbTara

111

IIpoBepsiemble nNpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro o001ero o0pa3oBaHmsi

JleMOHCTpHpOBaTh Ha IpUMepax pojib M MecTo (HU3UKH B
(OpMUpPOBAaHUM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOIN TEXHUKU M TEXHOJIOTHM, B MPAKTHYECKOUN NEATEIBHOCTH
Jro/ieH, 1eJ0CTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA

11.2

YYUTHIBATh rpaHulbl IPUMCHCHHA H3YUCHHBIX (I)I/IBI/ILIGCKI/IX MOJIETICHi:
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, AAcpHas MOJACJIb aTOMa, HYKIIOHHAas
MOJECJIb ATOMHOI'O dApa IpHu PCIICHUU (I)I/I3I/I‘1IGCKI/IX 3aga4




11.3

Pacnio3naBate ¢u3nueckue siBieHHs (Ipolecchl) M OOBSICHATH MX Ha
OCHOBE  3aKOHOB  3JICKTPOJMHAMHMKH W  KBAaHTOBOH  (DHM3HKH:
JJIEKTPUYECKas IPOBOAUMOCTb, TEILIOBOE, CBETOBOE, XHUMHUECKOE,
MarHUTHOE JeWCTBUS TOKa, B3aMMO/ICIICTBHE MarHuTOB,
QJIEKTPOMArHWTHasE HMHIYKUUS, JCWCTBHE MArHUTHOTO TIIOJII Ha
NPOBOJHUK C TOKOM MW JBIXKYIIUKCS 3apsi, dJIEKTPOMAarHUTHBIE
Koje0aHusT U BOJHBI, MPSIMOJUHENHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, peJoOMIICHUE, HHTephEpEeHIUS, TUPPAKITUSI U TTOIAPU3ALHS
cBeTa, Aucrepcus cBera, (otoanextpuueckuil 3¢pdext (Ppororpdexr),
CBETOBOE JaBJICHHE, BO3HUKHOBEHHE JIMHEHYAaTOro CIEKTpa aroma
BOJIOPO/JIa, €CTECTBEHHAs! M UCKYCCTBEHHAs paJJOAKTUBHOCTh

11.4

OnuceiBaTh ~ W3y4yEHHBbIE  CBOICTBAa  BeELECTBA  (AJIEKTPUUYECKHE,
MarHuTHbIE, ONTHUYECKUE, AJIEKTPUUYECKYI0 MPOBOJAUMOCThH Pa3IMYHBIX
Cpel) U  DIEKTPOMAarHUTHBbIE  SABJIEHUS  (TPOIECCHI), HCIOIb3Ys
(¢usznueckue  BENMYMHBL:  DJIEKTPUYECKMM  3apsi, cujila  TOKa,
ANEKTPUYECKOE HAMPSLKEHUE, DJIEKTPUUECKOe CONPOTUBIICHUE, Pa3HOCTh
nortennuanos, J/IC, paboTa Toka, WHIYKIUS MAarHUTHOTO TIOJIS, CHJA
Awmnepa, cuna JlopeHna, HHIYKTUBHOCTb  KaTYIIKH, JHEpPrus
ANEKTPUYECKOTO M MarHUTHOTO MOJIEH, MEeprol U YacToTa KojeOaHuil B
KonebaTeIbHOM  KOHTYpe, 3aps] M CUjla ToKa B Ipoliecce
FapMOHHUYECKHUX IEKTPOMArHUTHBIX KoJIeOaHUH, (POKYCHOE PacCTOSIHUE
U ONTHYECKas CWJa JIMH3bI; NPU ONUCAHWM NPABUIBHO TPAaKTOBATh
(Gu3n4eckuil CMBICI HCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAa4YeHUA WU
€IMHUIIBI; YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOLINE JaHHYIO (DPU3HUYECKYIO
BEJIMYMHY C APYTMMH BEITMUYNHAMU

115

OnuceiBaTh U3y4y€HHBbIE KBAHTOBBIC SBICHUS M MPOLECCHI, HCIOIb3Ys
(u3nuecKkue BEIUYUHBL CKOPOCTb AJIEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPruss M UMMOYIbC (OTOHA, MEPUOA
noJiypacrnaia, SHeprus CBsI3U aTOMHBIX Si7iep; IPU OMHCAHUU MPAaBUIBHO
TpPakTOBaThb (U3MUECKUH CMBICH  HCHOJB3YeMbIX  BEJIMYMH, HUX
0003HaYeHHsI ¥ €AMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSA3bIBAIOIINE TAHHYIO
(U3MYECKYI0 BEMYUHY C JIPYTMMH BEIHMUYMHAMH, BBIUUCIATH 3HAYCHHE
(bu3nuecKo BEIUMYUHBI

11.6

Ananmu3upoBaTh (QU3MYECKHE NPOLECChl U SBJICHMS, MCIOJB3YS
¢u3nyeckue  3aKOHBl M NpUHOMOBL  3akoH  OMa,  3aKOHBI
NIOCJIEZI0BATEIBHOIO U NAPAJUIEIBHOTO COEMHEHUS IPOBOAHUKOB, 3aKOH
Jbxoyns — JleHna, 3aKOH D2JIEKTPOMarHUTHOM WHIYKLIHMH, 3aKOH
IPSIMOJIMHEMHOTO pPacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKCHMs CBETA,
3aKOHBI IPEJIOMJICHHUS CBETA, ypaBHeHUe DiHIITeHHa 1151 poTodddexra,
3aKOH COXPAaHEHHUs DSHEPIHH, 3aKOH COXPaHEHUs WMILYJIbCa, 3aKOH
COXPAHEHHUs DJIEKTPUUECKOTO 3apsja, 3aKOH COXPAaHEHUS MacCOBOTO




yucliia, NOCTynarbl bopa, 3akOH paJuMoOaKTUBHOIO paclaja; IpU 3TOM
pa3nuyath CIOBECHYIO (DOPMYTHpPOBKY 3aKOHA, €0 MaTeMaTHYecKoe
BBIPKEHUE U YCIIOBUS (TPAHHIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

Onpenenary HampaBiIe€HUE BEKTOpAa WHAYKIIMM MAarHUTHOTO IOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

11.8

CrpouThb U ONUCHIBATh N300paKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30H1

11.9

Brimomaare OKCIICPUMCHTBI 110 UCCIICAOBAHUIO q)HSH‘IGCKI/IX SIBJIEHUI U
IIPOLIECCOB € MCIOJIB30BAHUEM INPSMBIX U KOCBEHHBIX M3MEPEHMI; NpU
sToM (opmynupoBaTh MpobseMy (3amady) M THIOTE3y Y4eOHOTro
HKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEI0KEHHOTO 000pyI0BaHuS,
MIPOBOJUTH ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIATh NPSMbIE U KOCBEHHbBIE U3MEPEHUSI (PU3NUECKUX BEITUUMH;
IIPH 3TOM BBIOMPATh ONTUMANBHBIN CIOCO0 U3MEPEHUs U UCTOIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNUN

11.11

HccnenoBath 3aBUCUMOCTH (DU3HUYECKUX BEIHYMH C HCTOJIb30BAHHUEM
NPSIMBIX ~ WU3MEPEHHWH; TPH ITOM  KOHCTPYHPOBATh  YCTAaHOBKY,
(bUKCUpOBaTh PE3YJAbTATHl TMOJYYCHHON 3aBHCUMOCTH (HU3UIECKUX
BEJIMYMH B BUJE TaONHI] U TpauKOB, AEIaTh BHIBOJABI MO Pe3yJbTaTaM
HCCIICI0BaHUS

11.12

CoOmrogath  mpaBmiia  0€30MAacCHOTO  TpyAda TNpH  TPOBEACHUH
WCCIeAOBaHUNH B paMKax ydeOHOTO  OKCIEpUMEHTa, Y4eOHO-
WCCIIEIOBATENILCKOM M TMPOEKTHON JEATEIHHOCTH C HCIOJH30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB M TA0OPATOPHOTO 000PYIOBAHHS

11.13

Pematp pacu€rHble 3amaud ¢ SBHO 33/IaHHON (PU3WYECKOM MOJENbIO,
UCHOJNIB3Ysl (pU3MYecKre 3aKOHbI U MPHUHIMIBI; Ha OCHOBE aHAIM3a
yCIIOBUS 3a/1a4M BHIOMPATh (PU3HUECKYI0 MOJEIb, BBIACIATH (PU3NYECKUE
BEJIMYMHBI U (OPMYJbl, HEOOXOAUMBIE AJisi €€ pellleHus, MPOBOIUTH
pacuéThl U OLIEHUBATh PEATbHOCTH MOJTYYEHHOTO 3HAUYeHUs (hU3UUECcKOit
BEJIMYMHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDH JJOTUYCCKH
HCIIPOTHUBOPCUNUBYIO HLCIOYKY paCCY)K,I[eHI/Iﬁ C 0H0p0171 Ha H3YYCHHBIC
3aKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonws3oBaTh MpH  pelIeHWH  y4eOHBIX 3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE TEXHOJOTMH Il TIOUCKA, CTPYKTYpPHUPOBAHUS,
UHTEpIpeTallui U TpPeICTaBIeHUs] Y4eOHOH M Hay4HO-NOMYJISPHOMN
UHpOpMaLUY, MOJYYEHHOM U3 pa3iIMYHBIX HCTOYHHUKOB; KPUTHUYECKH
aHAJM3UPOBAThH MOJTy4aeMyr0 HH(OPMAIUIO

11.16

OOBSACHATH IIPUHIUIIBI JEeNCTBUSA MallliH, HpI/I60pOB N TCXHHYCCKHX
YCTpOﬁCTB; pas3jinuatb YCJIOBUA HUX 0e30IMaCHOTO HCHOJb30BAaHHUS B




HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh TpHUMEpPHI BKJIaJa POCCUHCKHUX M 3apyOeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPY)KAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUI

11.18

Hcnonb3oBath TeoOpeTHUECKHE 3HAHUA NO (PU3MKE B IOBCEIHEBHOM
KHU3HU U 0OecrieueHust 0€30TTaCHOCTH MPH 0OpaIIeHUH ¢ TpUuOOpamMu 1
TEXHUYECKUMHU  YCTPONCTBAMH, Ui COXpaHEHUS  3J0pPOBbs U
COOJIIOICHHS] HOPM KOJIOTMYECKOI0 TIOBEJCHUS B OKPYKAIOLIEH cpefe

11.19

PaGorare B rpynme ¢ BBINOJIHEHHEM pA3JIMYHBIX COLIMATIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TPYMNIbl,  PAlMOHAIBHO  PACHpPENeysTh
00s3aHHOCTM W  IUIAHUPOBATh JEATEIbHOCTh B  HECTaHAAPTHBIX
CUTYyallMsIX, aJICKBaTHO OILICHUBATh BKJAJ KaXJOTO W3 YYaCTHUKOB
IPYIIbI B pellIEHNE paccMaTpruBaeMoi IpooOIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Kox nmpoBepsiemoro
paszaejia  3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METObI HAYUHOI'O [IO3HAHUA

11

®usuka — Hayka o npupoje. Hayunsle meTonsl
MTO3HAHMS OKPYXKAIOIIEro MHpa. Ponb
JKCIIEPUMEHTA M TEOpUU B IPOLECCE MO3HAHUSA
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MopenupoBanue  GU3MYECKUX  SBJICHUM U
npoueccoB. Hayunble rumnoressl. Pusndeckue
3aKOHBl M TEOpUH. ['paHUIBI NPUMEHUMOCTHU
¢uznyeckux 3aKoHOB. [IpUHIUI COOTBETCTBHSL.
Ponp u wMecto ¢usuku B dopMupoBaHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MuUpa, B
MPAKTHYECKOHN AESITETbHOCTH JII0IeH

MEXAHHKA

KNMHEMATHKA

211

Mexagnueckoe nBmkeHue. OTHOCUTEILHOCTH
MexaHnyeckoro nBrkenus. Cucrema oTcYéra.
Tpaekropus

2.1.2

[lepemenienne, CKOpPOCTh (CpemHss CKOPOCTh,
MT'HOBEHHas CKOPOCTb) u yCKOpEeHHue
MaTepUaIbHOM TOUYKH, HUX TMPOCKIUH Ha OCHU
cuctembl KoopauHat. CriokeHrue nepeMenieHnid u
CIIOEHHE CKOpocTeit

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOpPEHHOE
IpsIMOJIMHEITHOE JIBUOKCHHE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS,
NyTH U TIEpEeMEICHHs] MaTepHabHON TOYKH OT
BpEMEHU

214

CBoOoHOE majieHne. Y CKOpeHHe CBOOOTHOTO
naJIcHus

2.15

Kpuponmneiinoe JIBIDKCHUE. PaBHOMepHOE
JBUKEHHUE MAaTEPUAIBHOM TOYKH 0 OKPYKHOCTH.
YrnoBasi CKOpOCTb, JIMHENHAs CKOPOCTh. llepnon
1 yacroTa. LleHTpocTpeMUTENBHOE YCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC




CHapsAa0B, HCITHBIC 1 pCMCHHBIC IIEPCAavIn

2.1.7

[Ipaktuyeckue paboTsl. M3MepeHre MrHOBEHHON
ckopoctu. MccnenoBaHne COOTHOLICHUS MEXIY
yTAMH, PO ICHHBIMU TEJIOM 3a
HIOCJIEI0BATEIIbHBIC paBHBbIE MIPOMEXYTKU
BPEMEHU IpU PaBHOYCKOPEHHOM JIB)KEHUU C
Ha4aJIbHOW CKOPOCTBIO, paBHOU HYI0. M3yueHue
JBUKEHHUS IIapuKa B BSI3KOM  KUAKOCTH.
WN3ydyenue  aBmkeHus — Tena,  OpOLIEHHOTO
TOPU30HTAJIBHO

2.2

JTMHAMUKA

221

[Ipuanun otHocurenbHOCcTH ['anmuies. IlepBriit
3akoH Hprootona. HHepuuanbHble  CHCTEMBI
oTcyéra

2.2.2

Macca Tena. Cuna. [IpuHImn cyneprnosunum cui

2.2.3

Bropoit 3akoH HeroTOHa 1 MaTepHATbHON
TOYKM B WHeprmanpHou cucreme otcuéra (MCO).
Tperuit 3akoH HproTOHa a1 MaTepUAIBHBIX
TOYEK

2.2.4

3aKOH BCEMUPHOTO TAroteHus. Cuia TSKECTH.
[TepBast kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuina TpeHUs
CKOJIbKEHUST W CHJla  TpPEHUs  TOKOS.
Koaddunuent tpenus. Cuna conpoTHUBICHUS IPU
JBUKEHUH TeJa B )KUAKOCTU WM ra3e

2.2.7

[TocTynarenpHO€ W BpamIaTelbHOE IBUIKEHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT cwibl OTHOCUTEIBHO OCH BpalleHUs.
Ilneyo cunbl. YcnoBusi paBHOBECUS TBEPOTO
tenna B UCO

2.2.9

TexHuueckue YCTpOﬁCTBaZ IO AIINITHHUKH,
ABUIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue paboTel. M3ydeHue IBUKEHUS
Opycka 1o HaKJIOHHOW MIOCKOCTH MO/ JHCTBUEM
HECKOJbKMX cui. HcciegoBaHue 3aBUCHUMOCTH
CHII YIPYrOCTH, BO3HMKAIOIINUX B
nepopMupyeMoil  TpYy)KHHE U PE3UHOBOM
oOpaslie, OT BeMMYUHBI WX JedopMaluu.
HccnenoBanue ycimoBUM paBHOBECHS TBEPAOIO




TCJIa, UMCIOLICTO OCh BpAalllCHUSA

3AKOHbI COXPAHEHMA B MEXAHUKE

NMmnynsc  mMaTepHalbHOW  TOYKHM,  CHCTEMBI

2.3.1 MaTepUalbHBIX TOYEeK. MmmynbCc cuibl U
M3MEHEHUE UMITYJIbCa Tefa
3.2 3akoH  coxpaHeHus wumnyisca B HCO.
e PeakTuBHOE JABWKEHUE
2.3.3 PaboTa cunbl
2.3.4 MoONTHOCTH CUJIBI
235 Kunernueckas sHeprusi MaTepualbHOM TOYKH.
e TeopeMao KMHETUYECKOM DHEPIUU
TloTennmansaas SHEPTHUS. ITorennuannHas
236 SHEPTHsl yNpyro AeGOPMHPOBAHHON TMPYKUHBI.
2.3 o IMoTeHiManbHass ~ SHEprusi  Teja  BOJIH3H
MMOBEPXHOCTH 3eMJIU
IloTeHIManbHBIE W HEMNOTEHUHWAILHBIE CHUIBL.
937 CBsi3b  paboOThl  HEMOTCHIMAIBHBIX CHJI  C
e U3MEHEHHEM MEXAaHMUYECKON DHEPIUH CHCTEMBI
TeJl. 3aKOH COXPaHEHUs] MEXaHUYECKOW SHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuuecknue yCTpOWCTBA: [IBIDKEHUE PAakeT,
o BOJOMET, KOIIED, IPYKMHHBIHA HCTOJIET
[Ipaktnueckue  pabotTel.  M3ydenwe  cBs3U
2310 CKOpPOCTEH  Tel TpU  HEYNpyroMm  yjaape.
e HccnenoBanue  cBs3M  pabOTBl  CHJIBI €
M3MEHEHUEM MEXaHUYECKOMN PHEPTUH Tesa
3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU
OcHOBHEIE ITOJIOKEHHU S MOJIEKYIISIPHO-
311 KUHETUYEeCKOW Teopuu. bpoyHOBCKOe IBMKEHUE.
o Huddysus. Xapakrep JBUKEHMS u
B3aMMOICHCTBHUS YaCTHIL BEIIECTBA
31 Mogenu CTpOeHHS ra3oB, KUJIKOCTEH U TBEPIBIX
' 3.1.2 Tell U O0BSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJAETIEH
313 Macca  monekyn.  KomnmuectBo — BemecTsa.
o IMocTostHHast ABOraapo
314 TermmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. [llkana remneparyp Llenscus




3.1.5

Mopens npeansHoro raza. OCHOBHOE ypaBHEHHE
MOHGKYHSIPHO'KI/IHGTI/ILIGCKOP'I TCOpHUU UACAIBHOTO
rasa

3.1.6

AOconroTHasi TeMIiepaTypa Kak Mepa cpeaHei
KUHETUYECKOM DJHEPruM TEIJIOBOIO JIBUYKEHUS
yactul rasa. lllkana remneparyp KenpBuna

3.1.7

VpaBuenne Knaneiipona — MenpaeneeBa. 3akoH
HanbroHa

3.18

lazoBwie 3akoHBL. M30mporiecchl B HICATHBHOM
ra3¢ C TIOCTOSHHBIM KOJIMYECTBOM BEIECTBA:
U30TepMa, U30X0pa, n300apa

3.1.9

TexHudeckne ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckue paboTel. V3MepeHue Macchl
BO3/lyXa B KIIacCHOM KoMHare. MccimenoBaHue
3aBUCHUMOCTU MCEXAY IMapaMeTpaMu COCTOSAHHA
Pa3peKEHHOTO Ta3a

3.2

OCHOBbI TEPMOJIMHAMUKH

3.2.1

TepmonnHamuueckass  cucremMa.  BHyTpeHHss
JHEprusi  TEPMOJMHAMUYECKOW  CHCTEMBl U
crocoObl €€ U3MEHEHUS

3.2.2

KonnyectBo Temmorel u pabota. BHyTpeHHsst
SHEPrusi 0THOATOMHOTO UJEAIbHOTO ras3a

3.2.3

Buner  Temsomepenaum:  TEIUIOMPOBOJIHOCTb,
KOHBEKIIMS, U3JIydeHHue. TermIoéMKoCTh Tena.
VoenpHas TEINIOEMKOCTH BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEILJIONepeIave

3.2.4

IlepBhiii 3akOoH TepMoauHaMUKH. [IpumeHeHue
MEPBOTO 3aKOHa TEPMOJUHAMUKHI K
uzomnponeccam. ['padudeckas HHTepHpeTanus
paboTHI Ta3a

3.2.5

TemmoBble  MamuHbl.  [IpuHOMIOBL  JEHCTBUSA
TEIJIOBBIX MaluH. [IpeoOpa3oBaHus SHEpPruu B
TEIJIOBBIX MamuHax. Koap@UIMEeHT MoJe3HOoro
nevicteust (manee — KIIJ[) TeruioBoid MamiuHbI.
[ukn Kapno u ero KII1/|

3.2.6

Bropoii 3akoH TepmonuHamuku. HeobpaTumocTts
IPOLECCOB B IpUpoJe. TemaoBbl€ JBUTATEINH.
DKonoru4eckue mpoOaemMbpl TEIIOIHEPTe€TUKH

3.2.7

Texauueckue YCTpOﬁCTBaZ JABHUI'aTCJIb
BHYTPCHHCTO CropaHwus, OBITOBO XOJIOAUJIBHHK,




KOHAULMOHED

3.2.8

[Ipaktuyeckue paboTel. V3mepeHue yaenbHON
TEIJI0EMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILECBA. ®A30BbIE [IEPEXO/IbI

[TapoobOpazoBanue u koHaeHcauus. Vcnapenue u
KUIIEHUE. YenabHas TeIoTa MapooOpa3oBaHUs.

331 3aBHCHMOCTh ~ TEMIIEPATYpPbl  KUIEHHA  OT
JTaBJICHUS
3.3 AOcoroTHAasT W OTHOCHUTENIbHAsI  BJIAXKHOCTH
o BO31yXa. HackIeHHsblii map
TBépnoe Tteno. Kpucramnuueckue u amopQHble
3.3.3 Tena.  AHM30TPONHSI  CBOMCTB  KPHUCTAJUIOB.
3.3 Kunkue kpucramibl. CoBpeMeHHbIE MaTepHaIb
334 [MnaBnenrie W  KpUCTAM3amMsA. Y JIelbHas
o TemnoTa miasjienus. CyonuMarys
3.35 YpaBHeHUE TEIUIOBOTO OalaHca
TexHuueckue  yCTpOWCTBA:  TUTPOMETp U
336 TICHXPOMETD, KaJOpHUMETD, TEXHOJIOTHH
o HOJIy4E€HHsS COBPEMEHHLIX MAaTEPUAIOB, B TOM
YrcIie HAHOMATEPUAIOB, H HAHOTEXHOJIOT U
337 [Ipaktueckue paboThl. M3MepeHne BIAKHOCTH
e BO31yXa
4 DJIEKTPOAMHAMUMKA
DJIEKTPOCTATUKA
411 DIekTpu3anusa Tel. DJeKTpudeckuil 3apsan. JIsa
o BUJIA DIIEKTPUYECKHX 3aPAI0B
412 [TpoBOAHMKH, AUDIEKTPUKH U TIOTYIPOBOIHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aumoneiictue 3apsnoB. 3akoH Kynona
DJIEKTPUYECKOE noJe. Hanpspk€HHOCTD
a1 4.15 anekTpudeckoro noss. [IpuHnun cyneprno3unuu.
JIluHUY HANPSHKEHHOCTH AIEKTPUYECKOTO TMOJIS
416 PaGorta cmi  3JEKTPOCTATMYECKOTO  TOJIS.
o IToreHunan. Pa3HOCTh MOTEHIIMAIOB
[IpoBOMHUKM ¥ JUANEKTPUKA B TOCTOSHHOM
4.1.7 INEKTPUIECKOM ToJe. JusnexTpuueckas
MPOHUIIAEMOCTD
418 DIEKTPOEMKOCTb. Konnencarop.

SHCKTpOéMKOCTL IIJIOCKOT'O KOHACHCATOpa.




DHeprus 3apsKEHHOI0 KOHJIEHCAaTopa

Texuunueckue yCTpOiicTBa: AIIEKTPOCKOTI,

419 3JICKTPOMETP,  JJIEKTPOCTATHYECKasl  3allWTa,

o 3a3eMJIEHHE  3JIEKTPOIPHUOOPOB,  KOHACHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTnueckue paboTHI. H3smepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

42.1

VYcnoBus CYIIIECTBOBAHUS MTOCTOSIHHOTO
ANEKTpUYEecKoro Toka. Mcrtounumkm Toka. Cuia
Toka. [TocTosiHHBIN TOK

4.2.2

Hanpsokenne. 3akon OMma asis ygacTka Lenu

4.2.3

DJIEKTPUYECKOE  CONPOTHBJIEHUE. Y IEIBbHOE
CONPOTHBIICHUE BEIIeCTBa

4.2.4

HOCHeJIOBaTeHBHOG, mapaiyiCJIbHOEC, CMCIIAHHOC
COCANMHCHUEC ITPOBOIHUKOB

4.2.5

PabGota snextpuyeckoro toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwxkymas cuna (manee — DIJIC) wm
BHYTPEHHEE COIMPOTHBIICHHE WCTOYHHKA TOKA.
3akon Oma gma  ToNHOW  (3aMKHYTOM)
aneKkTpuueckoil nenu. Kopotkoe 3ampikaHue

4.2.8

DNeKTpOHHAs TPOBOJAUMOCTh TBEP/BIX METAJIIOB.
3aBUCHUMOCTh  CONPOTHBJICHHUS METAUIOB  OT
Temieparypbl. CBEpXIpPOBOIUMOCTh

4.2.9

DJeKTpuYeckuii TOK B Bakyyme. (CBoiicTBa
ANEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoanuku. CoOCTBEHHass M MpUMECHas
POBOAMMOCTH MOJYIIPOBOIHUKOB. CBOMCTBa p-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4211

:‘)HGKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
QHGKTpOHI/ITI/I‘leCKaH JUcConuranusi. 3J'ICKTpOJ'II/I3

4.2.12

QHGKTpI/I‘IeCKI/II\/'I TOK B ra3ax. CamMoOCTOSTEIbHbBIN
1 HECaMOCTOSTEIbHBIN paspsna. Paznuunbie THUTIBI
CaMOCTOATCIIBHOTO pa3psia. Moanus. [Inazma

4.2.13

Texuuueckue yCTpOICTBa: amIepMerp,
BOJIbTMETP, peocrar, UCTOYHUKUA  TOKa,




AJIEKTPOHArpeBaTENIbHbIE pudOpHI,
AIIEKTPOOCBETUTENbHBIE MPHOOPBL, TEPMOMETP
COIIPOTHUBIICHHUs], BAKYYMHBIA JHMOJ, TEPMUCTOPHI
U (OTOPE3UCTOPBI, TOIYIMPOBOJTHUKOBBIA IO/,
raJIbBaHHUKa

4.2.14

[IpakTnueckue pabotbl. M3yueHue cMEIaHHOTO
COCIMHEHUS PE3UCTOPOB.

W3mepenne OJIC wucrouHuka TOKa U €ro
BHYTpEHHEro  compoTuBieHusa. Habmonenue

ANIEKTPOJIH3a

11 KVIACC

Kox
pasnena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. DJIEKTPOMATI'HUTHA A MHAYKIWA

43.1

ITocTosuHLIE MAarduThl. BsaumoeiictBue
MMOCTOSIHHBIX MAarHUTOB

43.2

MaruutHoe  mosie.  Bektop ~ MarHuTHOM
uHaykuuu. [lpuniun cynepnosunuu. JInaum
MarHuTHOM  uHAYKHMU. KapThHa  JIUHMI
MarHuTHOM  WMHAYKIIMA TIOJS  TIOCTOSIHHBIX
MarHuToB

4.3.3

MarauTHoe 1I0JIe IIpoOBOAHHWKA C  TOKOM.
KapTI/IHa JMHAR  TIOJIA JJIMHHOI'O  IIPSAMOI'O
IMPpOBOAHHKA n 3aMKHYTOT'O KOJBIECBOI'O
IMPOBOAHUKA, KATYIIKH C TOKOM. OnpIT BpCTeI[a.
BSaHMO,ﬂeﬁCTBHC IIPOBOIHHUKOB C TOKOM

43.4

Cuna Ammepa, e€ MOAYNb U HallpaBlICHUE

4.3.5

Cuna JlopeHua, €€ MOAyllb W HalpaBJICHHE.
JIBr>KEeHHUE 3apsKEHHOU YaCTHUIBI B
OJIHOPOJHOM MarHuTHOM Tmone. Pabota cuibl
Jlopenna

4.3.6

SIBnenue BHGKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

ITotok BCKTOpPa MarHuTHOM HWHIAYKIUU

4.3.8

OJC wuHaykuuu. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Papanes




BuxpeBoe  anexkrtpuueckoe  mosne.  JJIC
WHAYKOIUH B  IPOBOJHHUKE,  JBHXKYIIEMCS

4.3.9 MOCTYIATeIbHO B  OJHOPOJHOM MATrHHUTHOM
noJie
4.3.10 [IpaBusio Jlenma
4311 NuayKTUBHOCTE.  SIBJIEHME  CaMOMHAYKIIMH.
o O/C camouHAYKIIUT
4.3.12 DHeprust MarHUTHOTO NOJIsl KATYyLIIKU C TOKOM
4.3.13 DIIeKTPOMAarHUTHOE T0JIe
Texanueckue YCTPOMCTBA: IIOCTOSIHHBIE
43.14 MarHuThl, JEKTPOMArHUThl, JIEKTPOIBUTATEb,
o YCKOPHUTEIH DIIEMEHTAPHBIX YacTull,
UHAYKLIMOHHAs TeyYb
[IpakTnueckue pabotel. M3yueHne MarHUTHOTO
Mojisi KaTymkd ¢ TokoM. MHccienoBanue
4.3.15 JIEWCTBUS TOCTOSHHOTO MarHuTa Ha pPaMKy C

TOKOM. HUccnenosanue SIBIICHUS
3JIEKTPOMArHUTHOW WHIYKIIMHU

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKHUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

KoneoOarensHas cucTeEMA. CBoOo1HEIE
KoJIeOaHMsI. lMapmonnueckue KoJIeOaHusI.
[lepuon, 4wacrota, ammumtyga u  ¢asa
KoJIeOaHMH

5.1.2

[IpyxuHHbIA ~ MasTHUK.  MareMaTH4ecKuil
MasiTHUK

5.1.3

YpaBuenue rapMOHUYECKUX KOJICOaHMiA.
Kunemarnyeckoen JUHAMHYECKOE OIHUCAHHE
K0J1e0aTeIbHOTO JIBHKEHUS

5.1.4

[IpeBpaiienue SHEPruu MNP TaPMOHHYECKUX
koneOaHusx. CBS3b aMIUIMTYIBl KOJICOAHHI
UCXOAHOW  BENMYMHBI C  aMIUTUTYAaMH
KoJe0aHui €€ CKOPOCTU U YCKOPEHUS

5.1.5

KoneGarenbHblit KOHTYD. CBoboiHBIE
JIEKTPOMArHuTHbIE KOJIEOAHUSI B HICATbHOM
K0JIe0aTeIbHOM KOHType. AHAoTus MeXay
MEXaHNYECKUMHU u IEKTPOMArHUTHBIMU
kosiebanusmu. Popmyna Tomcona

5.1.6

3akoH COXpaHCHHUA SHCPruu B HUACAIBHOM
K0JIe0aTeIbHOM KOHTYpPC




BoiHyX/IeHHBIE ~ MEXaHWYeCKHe  KOJIeOaHWs.

2.1.7 Pe3onanc. PezonancHas kpuBas. BeiHyx/1eHHbIE
AIIEKTPOMArHUTHBIE KOJIeOaHMS.
518 [IepemenHbII TOK. CuHycouanbHbIi
o HIepEMEHHBI TOK.
MOITHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYIHOE
5.1.9 M JICUCTBYIOLIEEC 3HAYECHHE CHJIBI TOKAa U
HaIpsHKCHUS
Tpanchopmatop. [IpousBonacTBo, mepemava u
notpebieHue ANEKTPUYECKON SHEPTHUH.
5.1.10 DKOJIOTUYECKHE PHCKH TPH  MPOM3BOJICTBE
o SIIEKTPHYECKOM SHEPTHUH. Kynsrypa
UCIIOJIb30BaHUS AIIEKTPOIHEPTUU B
MIOBCEIHEBHOM KU3HU
5111 Texnuueckue yCTpoiicTBa: ceiicmorpad,
o SJIEKTPHYECKHUH 3BOHOK, JINHUH DJIEKTPOTIEpEIad
[IpakTuyeckue paboTHI. Uccnenosanue
3aBUCHUMOCTH MEpHOJIa MalbIX KojeOaHuil Tpy3a
5112 Ha HMUTU OT JJMHBI HUTH U MacChl Ipys3a.

HccnenoBanue mepeMEHHOTO TOKAa B IEMH U3
MOCJIEIOBATEIILHO COESAMHEHHBIX KOHACHCATOPA,
KaTYIIKW U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJIHBI, YCIIOBHS
591 pacrpocTpaHeHHUs. [Tepuon. CkopocTthb
o pacIpoCTpaHeHus u JUIMHA BOJIHEL
[Tonepednsie ¥ MPOJOTBHBIC BOJIHBI
599 HNuTtepdepenius u Tudpakims
o MEXaHUYECKUX BOJIH
593 3Byk. Ckopocts 3Byka. I'poMkocTh 3ByKa.
o BricoTa Tona. TeMOp 3ByKa
DJeKTpOMarHUTHbIE BOJIHBI. VYcnoBus
594 U3ITy4CHHUS ANEKTPOMAarHUTHBIX BOJIH.
o B3anmuas opuenranus BextopoB E, B u v B
JIEKTPOMArHUTHON BOJIHE B BaKyyMe
CaoiicTBa JIEKTPOMArHUTHBIX BOJIH:
595 OTpaXeHHe,  NpPEeJIOMIIEHHE,  MOJsSpU3alus,
o audpakiys, — HHTEphEpEHIHsL. CKopoCTh
JIEKTPOMArHUTHBIX BOJIH
5.2.6 [IIkana 31€KTpOMAarHUTHBIX BOJH. [Ipumenenue




SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKEC U 6bITy

5.2.7

[lpuHuunsl  paauocBsi3u U TEJIEBHJCHUS.
Pannonoxanusi. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH CPeJIbl

5.2.8

TexHu4eckue  yCTpOMCTBA:  MY3BIKaJIbHBIE
MHCTPYMEHTHI, YJIbTPa3ByKOBas AMATHOCTHUKA B
TEXHUKE U MEIUIMHE, pajap, paguolnpUEMHUK,
TENEeBU30p, aHTeHHA, TesedoH, CBY-meun

5.3

OIITUKA

531

[IpssmMonmHENHOE pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyd cBeTa

5.3.2

OtpaxkeHue cBeTa. 3aKOHbl OTPaKEHUS CBETA.
[TocTpoenne n3o0paxkeHui B MIOCKOM 3€pKae

5.3.3

[Ipenomnenne cBeta. 3aKOHBI NPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab MPeIoMIICHUS

5.34

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucnepcusi cBeta. CnoxHBIM cocTaB 0enoro
cBeta. LBeT

5.3.6

Colwuparoniue 1 paccenBaronue JUH3bl. TOHKast
auH3a. POKYCHOE pacCTOSIHME M ONTHYecKas
cuia ToHKoM uH3BL. [locTpoeHnue u3o0pakeHuit
B cOOMparOmMX ¥ pPacCEeUBAIOIIUX JIMH3aX.
dopmysia  TOHKOM  JIMH3BL.  YBEJIUYECHUE,
aBaeMoOe€ JIMH30U

5.3.7

[Ipenensl  NPUMEHUMOCTH  T'€OMETPUYECKOM
ONTHUKHU

5.3.8

HNuTtepdepenius CBETa. Korepentnsie
HMCTOYHHKHU. VYcnoBus HaOIOICHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEepPEHIIMOHHON ~ KapTUHE  OT  JIBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakums ceera. JudpakuuoHHas pemieTka.
VYcnoBue HaONIOIEHUS TIIABHBIX MaKCHMYMOB
IIpY NaJCHUM MOHOXPOMATHUYECKOTO CBETA Ha

TU(PPaKIUOHHYIO PEHIETKY

5.3.10

HOJ'ISIpI/ISaI_II/ISI CBCTa

5.3.11

TexHudyeckue  ycTpolcTBa:  OYKH,  JIyIa,
¢doroanmnapar, MIPOEKIIMOHHBII arnmapar,
MHUKPOCKOII, TEJECKOI, BOJOKOHHAs ONTHKA,




T(pakMOHHAs PemIETKa, MOIIPOUT

5.3.12

[IpakTuueckue paboTel. MI3mMepeHue mokaszarens
IPETOMIICHUS. Hccnenosanue CBOICTB
n300pakeHnidi B JmMH3ax.  HaOmonenwe
JUCTIEPCUU CBETA

3JIEMEHTHI CITIELHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panuisr MPUMEHUMOCTH KJIaCCHYECKOM
MEXaHUKH. [Tocrynatsr TEOPUH
OTHOCHUTEIIbHOCTH: HWHBAPUAHTHOCTH MOJIYJIA
CKOPOCTH  CB€Ta B  BakyyMme, MPUHIUI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

OTHOCHTEILHOCTh OJHOBPCMECHHOCTH.
33M€IU'I€HI/IG BPEMCHHU U COKpAICHUC NJITMHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3b Maccbl C DHEpPrued W HMITYJIBCOM
CBOOOIHOM YaCTHUIIBL DHeprus IOKOS

CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

DJIEMEHTBI KBAHTOBO! OIITHUKU

7.11

®otonbl. @opmyna I[lmaHka CBSI3M HHEPIUU
$OTOHA C €ro 4YacTOTOW. DHEPrusi U UMITYJIbC
dboToHa

7.1.2

OtkpeiTne ® ucciaenaoBanue ¢orodrpdexra.
Omnpiter A.I'. CrosieroBa. 3akoHbl poTtorddexra

7.1.3

VYpaBuenue OuHmTeitHa g dorodrddekra.
«Kpacnas rpanuma» pororddexra

7.1.4

Hasnenue ceera. OnbiTel I1L.H. JIeOGenena

7.15

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

7.1.6

Texuuyeckue  ycTrpoiicTBa:  (DOTOIJIEMEHT,
doTonatuuk, conHeuHas OaTapesi, CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Mogpens atoma Tomcona. OmeiTel Pezepdopaa
10 UCCIIEJOBAHUIO CTPOEHHUS aTOMa.
[Lmanerapnas Mozens aroMa

7.2.2

ITocrynatel bopa. M3nydenue u mnorusomnieHue
(OTOHOB IpHU MEPEXoe aTOMa C OJJHOTO YPOBHS
SHEpruu Ha JApyroi. Buasl cnekrtpoB. Crektp
YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BomnHoBrele cBoiictBa uyactull. BoiHBI e




bpoiina. KoprnyckyisspHO-BOJIHOBOW Tyallu3M.
Judpaxius 3JeKTPOHOB Ha KPUCTAJIIAX

7.2.4

CronTanHoe u BBIHYXJICHHOC H3JTyUCHHUC.
YCTpoicTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHuyeckue  yCTpOWCTBA:  CHEKTPaJbHBIN
aHanu3  (CHEKTPOCKOM), Ja3ep, KBAaHTOBBII
KOMITBIOTED

7.2.6

[IpakTnueckue paboTHI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl  HaOMOAEHUST U PETUCTPALUU
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTkphITHE paaIOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuro  cocrtaBa
paavoakTUBHOTO U3iMydeHus. CpoiicTBa anbda-,
Oera-, ramma-u3Jy4eHusl. Bnusuue
pPaMOAKTHBHOCTH Ha KUBBIC OPTaHU3MBI

7.3.3

OtkpbeiTHE TIpOTOHA M HelTpoHa. HykioHHas
Mozenb sapa ['eiizenOepra — MBanenko. 3apsij
saapa. MaccoBoe uucio siapa. M3oTonsl

7.3.4

Anba-pacnaz. DIEKTPOHHBIA U TIO3UTPOHHBIN
OeTa-pacrma. I'amma-uznyuenue. 3aKkoH
pPaAMoOaKTUBHOTO pacraja

7.3.5

DOHeprusi CBSI3M HYKJIOHOB B sijpe. SlnepHbie
cuibl. Jledext macchl sapa

7.3.6

Snepubie peakuuu. JleneHue u CUHTES sAEp

7.3.7

Snepubiit  peaktop. TepMosSiAEpHBIA CHHTES.
[Tpo6aembr u MEePCIEKTUBBI SIICPHOM
SHEPTreTUKU. DKOJOTMYECKUE aCIEKThl SACPHOMN
SHEPreTHUKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpLITI/IC
IMO3HUTPOHA. CDYH,Z[aMCHTaJ'ILHLIC
BSaHMOﬂCﬁCTBHH

7.3.9

TexHudyeckue ycTponcTBa: I03UMETpP, Kamepa
Bunscona, snepHbiii peakTop, aroMHasi bom0a

7.3.10

[Ipaktuyeckue paboTsl. MccnenoBaHue TpekoB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro Heba. Co3Be3us, spKue 3BE3IHI,




IIJIaHCThI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cuctema. [lmaHeTsl 3eMHOM TpyNIIbL.
[InaneThI-ruranThl ¥ UX CIYTHUKH, KAPJIUKOBBIE
wiageTsl. Masbie Terna COTHEYHOH CHCTEMBI

8.3

Comnnrne, dorochepa u armochepa. CosrHedHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb,  PAaJWyC, TEMIeparypa,  HUX
B3aUMOCBs3b.  JluarpaMMa  «CIEKTpajbHBIN
KJIacC — CBETUMOCTb». 3BE3ABI  TJIaBHOMN
HOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB)» JUIS 3BE3 ] TJIaBHOM
MOCJIEZIOBATEILHOCTH

8.6

Bnyrpennee CTpOEHHUE 3BE3 .

CoBpeMeHHbIE MpPEJICTaBICHUS 0
npoucxoxaeHnu U dBosonnu CosHIIa U 3BE3I.
Tarbl )KU3HU 3BE3]T

8.7

Mneunsii Ilyrb  —  nHama  [anaktuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
pactipenenenue  3BE31, Traza W IBUIH.
ITonoxxenue u nemwxenne ComHia B [ alakTHKe.
[lnockass w  cdepuueckass  MOJICUCTEMBI
lNanakTuku

8.8

Tunel ranaktuk. PanuoranakTMKu W KBa3apbl.
YEpHble ObIPHI B Apax ralakTHK

8.9

Bcenennasa. Pacmupenue Bcenennoit. 3akon
Xa006ma. Pazberanme ramaktuk. Bospact u
paauyc Bcenennoii, Teopust bonpiioro B3phiBa.
Mognens «ropsiueit Bcenennoi». PennktoBoe
U3JIy4eHHE

8.10

MacmrabHas CTPYKTypa Bcenennoid.
Meraramaktuka.  Hepeménaple  mpoOieMbl
aCTPOHOMHUH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

1

CdopMHpPOBAHHOCTh YMEHUW pacro3HaBaTh (U3MUECKHE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenune ocHoBomomararonmumMu (QU3MYECKUMHU TOHATUSMUA U

BEJIMYMHAMH, XapaKTEPU3yIOIUMHU (U3NUECKUE TPOLECCHI

CpopMHUpOBAaHHOCTP YMEHHH NPUMEHSTh 3aKOHBI KJIACCHYECKOM
MEXaHWUKH,  MOJEKYJSIpHOW  (QU3WKH W  TEPMOJMHAMHKH,
AIEKTPOIUHAMUKHU, KBAHTOBOW (DM3WKH /IS aHATU3a U OOBSICHEHUS
SBJICHHM MUKPOMHpPA, MaKpOMHUpa U METaMHpa, pa3anudaTh YCIOBH
(rpaHuibl, 007aCTH) NPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHMMAaTh BceoOHMit XapakTep (yHIAMEHTaJbHBIX 3aKOHOB H
OTPaHUYEHHOCTh MCIOJIb30BaHUS YaCTHBIX 3aKOHOB;
aHAIM3UPOBATh (PU3NYECKHE TMPOLIECCHI, HCIOIb3Yysl OCHOBHBIE

ITOJIOKCHH, 3aKOHBI 1 3aKOHOMCPHOCTH

ChopmupoBaHHOCTh YMEHHUS pa3inyaTh YCJIOBHS MPUMEHUMOCTHU

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopMHpOBAaHHOCTh, YMEHHS peliaTh pacdy€THBIE 3aJauyd C SIBHO
3aJIaHHOM W HESIBHO 3aJIaHHOM (U3MYECKOW MOJIeTbI0: Ha
OCHOBAaHUHW aHalu3a YCIOBUA BbIOUpaTh (DU3HUECKUE MOJICNH,
OTBeuarolue TpeOOBaHUAM 3a/1a4H, IPUMEHATh (GOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYNaThl  (U3MYECKUX TEOpUH mpH
WCIIOJIb30BAHUHM MaTEeMaTHYCCKUX METOJOB pCIICHHs  3ajad,
NPOBOJIUTH PAcuéThl HAa OCHOBAaHWUM HMCIOIIMXCSA JaHHBIX,
aQHAJIM3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATH METObI PELICHUS C

y‘IéTOM TMOJIYYCHHBIX PE3YJIbTATOB

Pemate kauecTBEHHEIE 3agaydu, Tpe6y101111/Ie MMPUMCHCHUA 3HAHMI
N3 Ppa3HbIX pas3aciioB MIKOJIBHOTO Kypca (l)I/I3I/IKI/I, a TaKXKe
HUHTCTpalun 3HAaHUM U3 Apyrux npeaMeToB €CTCCTBCHHOHAYYHOI'O

IUKJIA: BBICTPAUBATD JIOTHYCCKYIO CIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOfI




Ha M3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/IC SABJICHUA

Bnagenue  OCHOBHBIMM ~ METOJAAMM  HAY4YHOIO  IO3HAHUA,
UCIOJIb3YEMbIMU B (PU3UKE: IPOBOJUTH NPSMbIE U KOCBEHHBIE
u3MepeHus: GU3NIECKUX BEIMYMH, BHIOMpAsi ONTHMAIbHBIN CIIOCO0
U3MEpPEHUs] U MCHOJb3ysd  H3BECTHbIE  METOAbl  OLEHKHU
MOIPEIIHOCTEN HW3MEPEHUI, MPOBOJIUTH HCCIENOBAHUE
3aBHCUMOCTEH (PM3UYECKUX BEIUYHUH C WCIOJIB30BAHHUEM IPSMBIX
U3MepeHul, OOBSACHATh IMOJIyYEHHBIE pE3YIbTaThl, HCHOJbB3Ys
(¢u3znueckue TEOpUH, 3aKOHbl M TOHSATHUS, M J€NaTh BBIBObI;
coOnrofaTh ImpaBuia O€30MacHOr0 TpyAa TMpU MPOBEACHUU
HCCIIEIOBAaHUN B paMKax Y4eOHOTo OJKCIepUMEHTa U YydeOHO-
HCCIIEIOBATENIbCKON JIEATENBHOCTH C UCHOJb30BaHUEM IU(PPOBBIX

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PyI0BaHUS

ChopMHpOBAaHHOCT, YMEHUW aHAIW3UPOBATh W  OIICHUBATh
MOCTEACTBUSL  OBITOBOM W  TMPOW3BOJICTBEHHON JIEATEITHLHOCTH
YEeJIOBEKa, CBA3aHHOM C (PU3WYECKMMH TpoIlleccaMu, C TO3UIUH
9KOJIOTUYECKOM O€30MMacHOCTH; MPEJCTaBICHUN O pPaIMOHATLHOM
MPUPOJIOTIONIL30BAHUHU, a TaKKe pPa3yMHOM  HCIIOJIb30BaHUU
JOCTMKEHUN HAyKM W TEXHOJOTHMHA ISl JaJlbHEHUIIEro pa3BUTHS

4eJI0BEYECKOr0O 00IIecTsa

OBnageHue pasIWYHBIMH Ccrioco0aMu paboTel ¢ HWHOpMAIHEH
(U3NYECKOTO COJACPKaHMsI C HCIOJIB30BAaHHEM COBPEMEHHBIX
UH(POPMAIMOHHBIX TEXHOJOTHH, pa3BUTHE YMEHHH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTh YMEHUN MNPUMEHSATH OCHOBOIOJAraoIlne
ACTPOHOMUYECKUE TOHSTHUS, TEOPUHM U 3aKOHBI JJISl aHAIM3a |
00BsicHEHUS (PU3UUYECKUX MPOIIECCOB, MPOUCXOSAIINX Ha 3BE3/1aX, B
3BE3HBIX CHUCTEMaX, B MEXKIraJllaKTUYECKON cpeze; ABHKEHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D I1O PU3UKE

Kon Kon
pasaena/t JJjieMe IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
eMbl HTa
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexanudeckoe JIBIKEHUE. OTHOCHUTENBHOCTH
o MEeXaHU4eCcKoTo ABmxkeHus. Cucrema oTcuéra
MarepuanbHas TOUKa.
7 TpaeKTOpHA
E¢& pammyc-BeKkTop.
7(2)=(xlr) ¥(z) =(2)),
TpaeKTOopIIA,
IIEpeMEIcHIIE: ’IO/ :
112 m—.:;.(rz)_;—.(rl):% _;Fl: X
= (Ax, Ay, A2),
IyTb.
CroKeHIIe epeMelIe I
A=A + Ay
CKOpOCTh MaTepHAIbHON TOUYKH:
. AF _,
v=— =}r=[vl_.v1_ U]
Af |y o '
Ax , . ,
v, =—| =X/, aHaJOITYHO v, =Y, U_=Z,.
S A, S -
1.13
CIIoKeHIe CKOPOCTell: 0, =0, + 0, -
Brluncnenue nepemenieHus ¥ MyTd MaTepruaibHOU TOUKU
U NPSIMOJIUHEHHOM JIBHKEHHUU BJIOJIb OCH X TIO TpaduKy
3aBUCHUMOCTH Vx(t)
1.14




" . AD
YCKH[JE!HIIE MaTEepPHAMBHOII TOYKIL: a = ﬁ_L ;
L PP

U, _ .
a, =—-3 =(v,).". aHanorm4Ho a, =(v, ', a.=(v.)
A |y ' ' S .

PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE:

x(t) = xg + Voxt

1.1.5
Uy (t) — vo, = const
PaBHOYCKOpEHHOE MPSIMOTMHENHOE JTBUKEHUE:
xX(t)=x, +u,.t +——
v (t)=vu, +at
1.1.6 a, = const
L"r""f_,“).l-"r =2a‘r[“" - “'1]

U -
1Ip1 JBILKEHIN B OHOM HANPABISHHIH YT S =
CBoOoniHOe majeHue. Y CKopeHrue CBOOOHOTO MaIeHuS.

Vi 13 1}‘0
1.1.7
Vo o
0 Xo {-

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM 0. K TOPU30HTY:




[.‘r{f} =X t Uyt =2 tUycosa-f

P . 2
V() =y, T Uyt +gJT =¥, tU,sina- I—STT

v.(f)=v,, +g1f=v,5ma— gt

=0

=—g =const

{U;- )=y, =u,cosu
[=
ox
{gr

1.1.8

KpuBonuHueiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHEHHAS] CKOPOCTh TOUKH:

v = wR

[Tpu paBHOMEPHOM JIBUKEHUH TOUKH 110 OKPY>KHOCTH

_27‘[_2
w= = v

. HenTpocTpeMuTeIbHOE YCKOPEHUE TOUKHU:

ye = 5 = w?R

. [lonnHOE ycKOpeHue MaTepuaibHON TOUKU

1.1.9

TBép,Z[OC TCJIO. HOCTyrIaTeJ'ILHOG M BpalllaTCJIbHOC ABUKCHUC

TBEPJIOTO TETA

1.2

JTMHAMUKA

1.2.1

Hueprmansubie cucteMbl oTcuéra. [lepBoiit 3akon HeroToHa.

HpI/IHLII/IH OTHOCHUTENbHOCTH [ anmmnes

1.2.2

Macca tena. IInmoTHOCTE BeliecTsa:

m

P=7

1.2.3

Cuna. [IpuHIMD Cyneprno3uLny CUIL:




-

FpaBHOLLeﬁCTB =F +F+..

1.2.4

Bropoii 3akon Hetotona: st marepuanbhoil Touku B MICO

>
>

F, = ma,

Ap = FAt
npu

F = const

1.2.5

ot

‘FIE FEI

Tperuit 3akoH Hpr0TOHA 17151 MaTEepHAIIBHBIX TOYEK:

>

Fi; = —Fp

1.2.6

3aKOH BCEMHUPHOIO TATOTEHHMS: CUJIbI MPUTSHKEHUS MEXKIY
TOYEYHBIMUA MAaCCaMU PaBHBI
mpm;
R2

F=G

Cuna tspkectu. LleHTp TspKecTH Tena. 3aBUCUMOCTb CHIIbI
TSOKECTH OT BBICOTBI h HaJa TMOBEPXHOCTHIO IUIAHETHI
panuycom RO:

GMm

9= R + h)?

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Erp = uN




Cuiia TpeHust MOKOS:

Koadduument rperns

1.2.9

[aBienue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

M| =Fl, rae 1 — muievo cusl

-

F

OTHOCUTEIIbHO  OCH,  HpPOXOJsIied  4epe3  TOUKY
MEePIEeHIUKYIIIPHO PUCYHKY

O

1.3.2

[entp macc Tena. LleHTp Macc cucTeMbl MaTepHATbHBIX

TOYCK:

- myr; + myry+...
T].I.M. =

m; +my+...

B onHOpOIHOM MOJIE TSKECTH
(g = const)

OCHTP MacCC TCJa COBIIAAACT C €ro HCHTPOM TSKCCTHU

1.3.3

VYcnosust paBHoBecus TBEpaoro tena B UCO:
[M,+M,+...=0
\[17‘1 +F,+...=0

3akoH [Tackang




JaBnenue B xuakoctu, nokosieiics 8 UCO:

p =po+pgh

3akoH Apxumena:

-
>

FApx = _PBbITeCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngBLITeCH

VYcnoBue 11aBaHus TEN

3AKOHbBI COXPAHEHIN A B MEXAHUKE

NMnynsc MmaTepralbHON TOUKHU:

p=mv

NmMnynbc cucTeMBbl Te:

p=p+tpt+..

3aKOH U3MECHEHHS U COXPAaHEHUS UMITYIIbCA:
B CO

Ap = A(pl + p2+- . ) = FlBHeLLIHAt + FZBHeLLIHAt-I_' -

B CO , ecitm
Ap = A(py +p2+...) =0
, €CIIn

- -

FlBHe].LIH + FZBHeLLIH+- ..=0

PeakTtuBHOE ABMOKEHHE




F

Ar X
Pabora cuibl Ha MaIOM NepeMeleHUH:

;1=|F'|-|ﬁf'|-c05 a=F, -Ax

145

MomHOCTE CUIIEL:

€CJIM 32 BpeMsi

At
paboTa CHIIbI H3MEHSETCS Ha , TO MOIITHOCTH CHUJTBI
AA
P=— =F-v-cosua
Aty 4
Kunernueckas sHeprus MaTepruagibHONW TOUKH:
. mv?  p?
KHUH — 2 - Zm
1.4.6
3aKOH U3MEHEHUS! KHHETUYECKOW SHEPTUU CUCTEMBI
MarepuanbHbiX Touek: B UCO AEkun = Al + A2 + ...
[TorenuumansHas SHEPTUS:
JUIS1 TIOTEHIIMATBHBIX CHUII
App = E1n0TeHu - EZHOTeHu_= AEHOTeHLl
147

IloTenumanbHas OHEPTHUA MaTepI/IaJ'H)HOI\/’I TOYKHU B
OJHOPOJHOM IIOJIC TSKECTHU:

EHOTeHu = mgh




[MoTeHnmanpHas 3HEPrUst ypyro AeGopMUPOBAHHOTO TEA:

kx?
EHOTeHu = T

3aKOH M3MECHCHUS U COXpaHCHHA MEXaHHYECKOM OHCPIUH:

Eiex = Esn + Emmm-

1.4.8 B IICO AE,ex = Agcex menorenm. cans
B IICO AE,ex = 0. eClH Azcex menoresm cax = 0
1.5 MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI
lapmonnueckue  koneOaHusi ~ MaTepUaIbHOM  TOYKH.
Ammumtyna u  ¢asa  konebanuil. Kunemartuueckoe
OIIMCaHUE:!
w(f) = Asin( @t +0,).
v()=x/.
a(f)=(v,), =) =a +0'x=0,
IZI€ X - CMELICHAE U3 PAaBHOBECHS.
JluHamMu4eckoe onucaHue:
ma, = —kx,
rae
15.1 k= maw?
. OTO 3HAYUT, YTO
F, = —kx
OHepreTuyeckoe OIHCaHuE (3aKoH COXpaHEHUs

MEXaHUYECKOU SHEPrun):

-

mrf+£_nm;jm_k4 _

2 2 2 2

CBs3b AMINIMTYIbL KoJieOaHMit CMCIICHUA MaTepHaHBHOﬁ
TOYKH C aMIUIMTyJaMH KoJieOaHuii e CKOpPOCTH U

YCKOPEHHUSL:




Upee =04, @ =04

[lepron n yactoTa KoeOaHUIA:

r=*t_1
0 v

[Tepror MaybIX CBOOOIHBIX KOJEOAHWN MATEMATHYECKOTO

MasiTHUKA!
15.2 i
T'=2m |—
g
[Tepron cBoOOAHBIX KOJ€OaHUHN NPY>KUHHOTO MasiTHUKA!
m
T'=2m |—
Ik
1.5.3 Boinyxxnennsie koneOanusi. Pezonanc. Pezonanchas kpupas
[lonepeunsle  w  mpoaonbHble  BOJHBL — CKOpOCTH
pacnpoCTpaHeHUs U JJIMHA BOJIHBI:
v
A=vT =—
1.54 v
HNurtepdepenius u qudpakiusi BOJH
155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKYJISIPHAS ©U3NKA
Mojenu cTpoeHus ra3os, xKuaKocTed u TBEpAbIX Ten. Ilycts
TEpMOJAMHAMHMUECKass cucremMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYI. Tor/ia KoJIM4ecTBO BEllecTBa
N m
vV=—=—
Ny
211
rae
Ny

— 4ucIo ABOTaipo, m — Macca CUCTEMBI (Tena),
U




— MOJIsIpHasd Macca BCIICCTBA

21.2 TennoBoe IBMKEHHE aTOMOB U MOJIEKYJT BEIIECTBA

2.1.3 B3anMoericTBIE YacTHIl BEIECTBA

214 Huddysus. BpoyHoBCcKOE ABIKEHHE

2.15 Monens naeansaoro raza 8 MKT

Csi3p  MeXAy JaBlI€HHEM M CpeAHEH KHHETUYECKOU
SHEPTHeN MOCTYNaTebHOTO TEIUIOBOTO JIBHKEHUS MOJIEKYII

uaeabHOTrO ra3a (ocHoBHoe ypaBHeHue MKT):

[

=—mney - =—7-| =—=T-E£
P=3m 300 2 =

1 2 (mpt) 2 —
3

2.1.6

rae m0 — macca OTHOM MOJIEKYJIBI,

Tl=V

- KOHIIEHTpPAIs MOJICKYJ

2.1.7 AoOcomroTHas temrepatypa: T =t +273K

CBsA3bp TEMIEpaTypbl Ta3a CO CpPEIHEH KUHETHYECKOM

3Heprne171 IMOCTYMATCJIBHOTO TCIIJIOBOTO ABHMXKCHHA €TI0

MOJIEKYJI:
2.18 T
£ =Im‘“‘ﬂ =Ek]‘“
N 2

219 VYpasuenue p = nkT

2110 Mopenbs naeanbLHOTO ra3a B TCPMOIUHAMHKE:




| VpaBrerse Merrereesa — Kianeipora
| BRIpeUReHHE 19 BHYTPSHHEH SHEpPIHH

VpaBHeHne MeHeneeBa — KnaneiipoHa (mpumeH

3alcH):
pV="RT =vRT =NkT, p=PXL
L L

BripakeHle (111 BHYTpPeHHeil 3Hepriil 0JIHOATOMHO]
raza (IIpIMeHIIMEle (POPMEI 3aIIcH):
3 im

U==vRT =£NRT =——RT=vc, T= iprIF"
2 2 2 2

2111

3akoH JanbTOHA 17151 TaBJICHUSI CMECH PA3PEKEHHBIX Ta30B:

p=p+tpt+..

2.1.12

N3omporieccyl B pa3peKeHHOM raze ¢ MOCTOSIHHBIM YHCIIOM
MoJieKys1 N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
n3zorepma (T = const): pV = const ,

nzoxopa (V = const):

P
== t
T cons

n3zobapa (p = const):

= const

N <

I'paduyeckoe mpeacTapneHne U30MpoIeccoB Ha pV-, pT- u
VT- nuarpamMmax.

OOBEIMHEHHDIN Ta30BbIi 3aK0H:




4
P const

JJI1 ITIOCTOSHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCI)IIIIGHHI)IC W HCHACBIIICHHBIC IIapbI. KauectBennas

3aBUCHMOCTD IINIOTHOCTHU U JABJICHWA HACBIILICHHOI'O I1apa OT

2113 TEMIIEPATYPHI, UX HE3aBHCHUMOCTh OT 00bEMa HACKHIIIEHHOTO
napa
BrnaxunocTs Bo3ayxa.
OTHOCHUTEHHAS BIAKHOCTB!
pnapa (T) pnapa (T)
2.1.14 ¢ = =
pHacmLLmapa (T) pHacmLurlapa (T)
9115 H3MeHeHne arperatHbIX COCTOSIHUIM BEIMIECTBA: UCIIAPEHUE U
o KOH/JICHCAIIHSI, KUTICHUE YKUJIKOCTH
M3MeHeHne arperaTHbIX COCTOSTHUM BeIllecTBa: MIIaBJICHHE U
2.1.16
KpUCTAJTU3aUs
2.1.17 [IpeobpazoBanue 3HEprUu B (ha30BBIX MEPEX0aaX
2.2 TEPMOJINHAMUKA
2.2.1 TenoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 Buayrpennss sueprus
Teronepenaua Kak crmoco0 UW3MEHEHUsI BHYTPEHHEU
2.2.3 sHepruM  0e3  coBeprieHus ~ paboTel.  KoHBekius,
TEIUIONPOBOJHOCTD, U3Ty4YCHUE
KonudecTBo TemnoThI.
VY aenpHas TEMIOEMKOCTH BEIIECTBA C:
224
Q = cmAT
VY nenbHas Temnora napoodpazosanus L: Q = Lm.
2.25 VYnenbHas TeIoTa miaBiaeHus A: O = Am.
VYaenwHas TemIOTa cropaHus Toruea q: Q = gm
2.2.6 OneMeHTapHas paboTa B TEpMOJIMHAMHUKE:




A =pAV

Berancnenne pabGotel mo rpaduky mpomecca Ha pV-

TuarpaMmme

[IepBblii 3aKOH TEPMOJUHAMUKH:

Q12 =AUyp + A1 = (U —Up) + Ags

2.2.7
Annabara:
Q12 = 0= Ay = (U; — U) = AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpaTtumble npoiiecchbl
[Tpunnumne! gerictBus TermnoBbix mamuH. KIT/:
MakcumanbHoe 3Hauenue KIT. [{ukn Kapho:
Tore —Tion T
2.2.10 Max 1 = M gage =B T Em | _ “mm
Tary Toary
YpaBHEHHE TEIIOBOTO OajlaHca:
2.2.11 Q1 +Q;+0Q3+...=0
3 DJIEKTPOAUHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
OnekTtpusanusi Tel W €€ MpOSBICHUS. DIEKTPUUYECKUM
3.1.1 3apsna. JBa Buaa 3apsga. DIIEMEHTApHBIN AIIEKTPUUYECKUM
3apsil. 3aKOH COXpPaHEHUs IEKTPUUECKOTO 3apsaa
312 B3aunmoneiictue 3apsinoB. ToueuHsle 3apsiabl. 3aKOH

Kynona:




B OTHOPOAHOM BCHICCTBEC C I[HBJICKTpI/I‘{eCKOﬁ

IMPOHUIIACMOCTBIO

9

poplallel 1 el
g 4mes, i

3.1.3

Onektpuueckoe mnose. Ero pelictBue Ha 3IIEKTpUYECKHE

3apsbl

3.14

Hanpsok€HHOCTB 3II€KTPUUECKOro MOJIs:

>

o F

QHpOGHmﬁ

ITosie Toueunoro 3apsiaa:
E.=k—
r TZ

OJTHOPOJIHOE TIOJIC:

-

E = const.

KapTtunbl TuHUN HanpsHKEHHOCTH ATUX MOJICH

3.15

HOTCHHI/IaHBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHOoCTh NOTEHIIMAJIOB U HAIPSIKEHUE:
A1z = q(d1 — ¢2) = —qAp = qU.

ITorenumanpHas OHCPIruAa 3apsaa B OSJCKTPOCTATUYCCKOM

IIoJI€C:

W =q¢

ITotenuman QJICKTPOCTATUYCCKOT'O TTOJIA:




4,_[
T q

CBs13b HaprDKéHHOCTI/I IOJIsI U PA3HOCTH MOTCHUHAJIOB JJIA

OJTHOPOJHOTO 3ekTpoctarndeckoro moiist: U = Ed

3.1.6

[IpuHIHN Cyneprno3uuu 3JIEKTPUYECKUX TTOJIEH:

E :E1+E2+,¢ :()bl +¢2+

3.1.7

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHs 3aps/I0B: BHYTPU ITPOBOTHUKA

Et=0

, BHYTPH M Ha IIOBEPXHOCTH MPOBOJHHUKA (p = const

3.18

ﬂﬂaﬂeKT”pHKI/I B OJICKTPOCTATUICCKOM

JluanexkTpuyecKkasl IPOHUIIAEMOCTh BEIIECTBA €

TI0JIC.

3.1.9

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:

q
C=—
U

:‘)HGKTpOéMKOCTB IJIOCKOI'O KOHACHCATOpAa:

£gyS
= 0 :gCO

d

3.1.10

HapannenLHoe COCAMHCHHUE KOHACHCATOPOB:

q= q1+q2+...,U1 = Uz :---'Cnapajm _Cl +Cz+...

ITocnenoBarenbHOE COCTUHEHUE KOHJACHCATOPOB:




3.1.11

OHeprus 3apsKEHHOr0 KOHAEHCATopa:

_qU_CUZ_q2
€T 2 2 T2

3.2

3AKOHBI ITTOCTOAHHOI'O TOKA

3.21

Cwnia ToKa:
7=%q
At|,, 0

TToctosauusiii Tok: I = const

[ns mocrosaHOrO TOKA q = It

3.2.2

VYcnoBus cylecTBOBaHUS 3IEKTPUYECKOTO TOKA.
Hanpsxenne U n OJIC E

3.2.3

3akoH OMa Jy1s ydacTKa LEeMnu:

U
I=—
R

3.2.4

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. 3aBUCHUMOCTh
COTPOTHBIIEHUS OJJHOPOJIHOTO MPOBOJHUKA OT €ro JJIUHBI U

CCUCHU. y,[[eJ'IBHOG COIMPOTHUBJICHUC BCIICCTBA.

[
R:pg

3.2.5

Hctounuku Toka. 3J]C ucrouHnka Toka:

ACTOpOHHI/IXCHJ'[

q

E =

BHYTpeHHCC COITPOTHUBJICHUEC NCTOYHHUKA TOKA

3.2.6

3akon OMa Jj1s1 TTOJTHOM (3aMKHYTOM) ANIEKTPUYECKON IIeTIH:

E =1IR + Ir, oTkyna




3.2.7

[TapannenbHoe coeMHEHNE IPOBOJHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapajm Rl RZ

HOCHG}IOBaTeHBHOC COCIMHCHHEC ITPOBOJHNKOB!
U=Ul+U2+..,I11=12=.,
RI'IOCJI = R1 + R2+ .-

3.2.8

Pa6ora snexrpuyeckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenna:
Q = I°Rt

Ha pesucrope

UZ
R:Q:A:IZRt:IUt:Ft

3.2.9

MOH_[HOCTB OJICKTPUYECKOT'O TOKa:

Ad
P=—0 =IU

At Ar—sl
TennoBasi MOIITHOCTH, BhIJIENISIEMAsi HA PE3UCTOPE:

p=rr=Y -
R

MonHOCTh UCTOUYHUKA TOKA:

3.2.10

CBOGO)IHLIC HOCHUTCIIN QJICKTPUYICCKHUX 3apsA 0B




IIPOBOJHUKAX. MexXaHu3Mbl  NIPOBOAUMOCTH  TBEPHABIX
METAJIJIOB, PAaCTBOPOB U PACILIABOB JJIEKTPOJIUTOB, Ia30B.

[TosnynpoBoanuku. 11oynpoBOTHUKOBBIN O

3.3 MATHUTHOE IT10JIE
MexaHU4ecKoe B3auMMOJICHCTBUE MAarHUTOB. MarnuTHoe
none. Bexkrop  MarHutHOM — mHAyKuMu.  [IpuHIMD
CYIIEPIIO3UIIUU MAarHUTHBIX TOJICH:
331 B =B, + By+...
Jluan wHAYKIMUW MarHutHoro mons. KapTuHa nuHuUi
WHTYKITUT MarHMuTHOTO TTOJISt MOJIOCOBOTO u
MO IKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OmnbiT Opcrena. MarHUTHOE TMOJ€ MPOBOJHHKA C TOKOM.
332 Kaptuna nuHW WHAYKIMA MarHUTHOTO TOJS JUTMHHOTO
o NpsMOTO  NPOBOJHMKA W 3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYMHA:
F, = IBlsina
3.3.3 |, rae o — yroa Mex/J1y HalpaBJICHUEM NPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHiia, €€ HanpaBJICHUE U BEJIUYUHA:
Fnop =l q | vBsina
II€ 0. — YroJI MEXK/ly BEKTOpamMu
v
3.34
u
B
. JIBWKeHue 3apsKeHHOW YacTUIBI B OJTHOPOJHOM MAarHUTHOM
roJie
3.4 OJIEKTPOMATHUTHAS MHAYKIUA
341 [ToTok BeKTOpa MarHUTHON MHAYKLIUHU:

® = B, S = BScosa




3.4.2

SIBnenue anexrpomaruutHOM UHAYKIUU. D/1C nnaykiuu

3aKOH 3JIeKTpOMarHuTHOM nHaykuuu Papanes:

AD
3.4.3 E = =—P’
Af t
Af—)
{3\‘4#
/.
( — )
OJIC uHAYKIMK B IPSIMOM MPOBOJHUKE UTHHOM 1,
JIBHOKYIIEMCSI CO CKOPOCTBIO
v
(wllD
34.4 B OJTHOPOJIHOM MarHUTHOM MoJje B:

| E; |I= Blvcosa

, IA€ O — YTOJI MCXKAY BEKTOPOM Bwu HOpMAJIbIO

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

>
>

lunv

; €CIn




+

, 1
v
TO
| E; |= Blv
3.45 [IpaBusio Jlenima
NHIyKTUBHOCTB:
()
L=—
I
346 |,nm®=LIL
Camounnnyknus. /1C caMOMHIYKIINU:
A
E, =—L—L =11,
Aty
OHeprusi MarHUTHOTO TOJISA KaTYIIKU ¢ TOKOM:
LI?
3.4.7 w, = >
3.5 OJIEKTPOMAI'HUTHBIE KOJIEBAHWA 11 BOJIHBI
Konebarenbubiii koHTYp. CBOOOAHBIE SIEKTPOMArHUTHBIE
35.1

KOHe6aHI/I5{ B UACAJIbHOM KOJ'IC63TCJ'ILHOM KOHTypeZ
[ q(1) =g, 5in( @t +@,)
]fff] =g, = g, cos(f +q, ) =I__ cos(ar +q)

®opmyna Tomcona:

T =2nVLC




, OTKyJ1a

CBs13p aMIUIMTYZABI 3apsiia KOHJIEHCAaTopa C aMILIUTYJIO0U
CHJIBI TOKA TIPU CBOOOHBIX AJIEKTPOMArHUTHBIX KOJICOaHUAX

B nacaJlbHOM K0J1e0aTeIbHOM KOHTYpEC:

Qoo = —

£}

3aK0oH COXpaHEHHWs PHEPTUU B HJACATBHOM KOJIEOATEIHHOM

KOHTYpE:
3.5.2
3.5.3 BoinyxeHHbBIE NIeKTpOMarHuTHbIE KojieOaHus. PesoHanc
[lepemennsiit Tok. [Ipon3BoacTBO, Nepenaya u noTpedIeHe
3JIEKTPUYECKON SHEPTUU
3.5.4 . . . .
cu- LI CU" Li-
+ = e = T — const.
2 2 2 2
CBolicTBa 3JEKTPOMAarHUTHBIX BOJH. B3anmHasi opreHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BAKyyMe:
3.5.5 - .
E1lBlc
356 [lIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpssMonuHelHOE pacHpoCTpaHEHUE CBETa B OJHOPOJHOMU
cpene. Toyeunblit uctouHuk. Jlyu cera
3aKOHBI OTPaKEHHUS CBETA.
a=§
3.6.2

olB

Ve




3.6.3

[Toctpoenne n300pa>keHM B IIIOCKOM 3epKajie

3aKOHbI IPEJIOMIICHUS CBETA.

[Ipenomiienue cBera:

nysina = n,sinf.

AOCOIOTHBIN MOKa3aTeab NPEIOMICHHUS:
c

Nage = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHHUS:

np, Vg
n = = —_—
3.6.4 om ==
R
— nz
Xon my4de B IpU3Me.
1"1 = 1'2 - .ir:i'].}.l = 1?2}.2
CooTHOILLIEHHE YacTOT M COOTHOLIEHWE JJUH BOJIH IpH
IIepexole MOHOXPOMATUYECKOTO CBETa Yepe3 TIpaHULly
paszena IByX ONTUYECKUX CPEN:
Hy<hy )
o “
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.

[IpenenbHBI yroi MOJHOTO BHYTPEHHETO OTPAXKEHUSL:

. 1 n;
Sinay, = =—
Noru ny




3.6.6

CoOuparomue ¥ paccewBarolMe JHMH3bL. TOHKas JMH3A.

DOKYCHOE pACCTOSHUE U ONTHYECKasi CHJIa TOHKOW JIMH3BI:

3.6.7

®opmysia TOHKOHN JIMH3bI:

T -

+

QU
N

VBenuueHue, JaBacMoe JIMH30M:
h 1f1
d

F\ h

f

k3

B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
DO0=F =—0,
D

| 1
[=—=—-1
d

h
H

XoJ ny4a, IpOLIEALIEro JMH3Y 110 IPOU3BOJIBHBIM YIJIOM K
e¢ rnmaBHOU omnrtuyeckod ocu. IloctpoeHue wnzoOpakeHHi
TOUYKU M OTpe3Ka MPSIMON B COOMPAIOIIUX M PACCEUBAIOIINUX

JJMH3aX U UX CUCTEMAxX

3.6.9

doroanmapaT Kak oOnTH4eckud mpubop. ['maz  kak




OIITUYCCKasaA CUCTEMA

Wutepdepennus cera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOII0IeHUS MaKCUMYyMOB u MHHHMYMOB B
UHTepPEPEHIIMOHHONH  KapTUHE OT JABYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. .
.
MaKCIIMYMBI — A=2m—, m=0,£1,£2.£3
vl
MITHIIMYMBI — A=(2m+1)—, m=0,£1,+2,+3 .
2
Hudpakuus cera. JudpakunoHHas pemeérka. YclIoBUE
HaOJIIOJICHUST TJIABHBIX MAaKCUMYMOB TIPH  HOPMaJIbHOM
MaJIcHU MOHOXPOMAaTHYECKOTO CBETA C JITTMHOW BOJHBI A Ha
emETKy ¢ nepuojaom d:
3.6.11 P Y P
dsing,, =miA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKVJISIPHO-BOJIHOBOM 1Y AJIN3M
411 ['mnorte3a M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®otoHbl. DHeprus GoToHa:
E=hw="=
=hv=—=pc
4.1.2
Nmnynse ¢poToHa:
_E hv h
p= c ¢ A
413 ®oroadpdexr. Ompbitet AI.  CromeroBa.  3aKOHBI

doTorddekra




4.1.4

YpasHenue DitHmTeitHa 115 porodddexra:

Ecl)OTOHa = ABbixoAa + Eywmax,

rie ,

Ecl)OTOHa =hv=—,

ABbeo;{a = thp =
Kp

2
MV max
Eunmax = 2 = eUsan

4.1.5

JlaBneHue cBera.
JlaBneHue cBeTa Ha MOJTHOCTHIO OTPAKAIOIIYIO ITOBEPXHOCTh

M Ha IOJTHOCTBIO IMOTIJIOMIAF0IYIO ITOBEPXHOCTD

4.2

OU3NKA ATOMA

421

HnaHeTapHaﬂ MOJ€CJb aToOMa

4.2.2

[Toctynater bopa. M3nydyenue u norsiomenue GOTOHOB MpH

Hepexo/Jie aTOMa € OJJHOTO YPOBHS DHEPIHH Ha JPYTroil:

hv =h—c=

mn -
S

E,—E

L

4.2.3

JluneiyaTeie CIIEKTPHI.

CriekTp ypoBHEH 3HEpruu aToMa BOJA0POa:

—13,63B
p _ 13638

" , n=1,23 _.

“

f

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas mozxens siipa I'eitzenbepra — MBanenko. 3apsin




sapa. MaccoBoe uucio sapa. M30Tomnsl

PanyoakTMBHOCTS.
Anbda-pacnan:
A A4 4
zX—>75Y+5He
bera-pacnap.

DNEKTPOHHBIN B-pacra:

432 N N 0
FX—= Y+ je+v,
[To3utponnsIii B-pacna:
A A O~ |, ..
s X—=>-0Y + jé+ v,
l'amMmma-uznydyenue
3aKOH paJIMOaKTUBHOIO pacmnaja:
-t
4.3.3
ITycTh m — Macca palnOaKTUBHOTO BellecTBa. Tormaa
—t
m(t) =mgy* 2T
4,34 SnepHbie peakiuu. Jlenenre u CUHTE3 sSACp




YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






