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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKke Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUHU U TPeOOBAHMM K pe3yjabTaTaM OCBOCHHS
OCHOBHOM 00pazoBarenbHON mporpammsbl, npenacraBieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueit mporpaMmbl BociuTanus U Konneniuu
npenojgaBanus  yueOHoro mpeamera «®Dusuka» B 00pa30BaTENbHBIX
opraumszaiuax  Poccuiickonn ~— denepauuu,  peaIM3YIOIIUX  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 mo ¢u3uke MMeeT NPUMEPHBIA 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 (U3MKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

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

dbopMupOBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 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
dbu3nUeckol Mojenu, aJeKBaTHOM YCJIOBHUSM 3ajJaud, B TOM YHCJE 3aaad
WHXXEHEPHOI'0 XapakTepa;

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

OBJIQJICHUE METOJaMHU CaMOCTOSITEILHOTO TUJIAHUPOBAHUSI U TMPOBEICHUS
bU3MYECKUX DKCIEPUMEHTOB, aHajdu3a M MHTEpHpeTanuu HUHPOpMAIUH,
OTpeIeNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJibTaTa;

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

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

B coorBerctBun ¢ tpedoBanusiMu GI'OC COO yrayO6nEéHHBIA ypOBEHb
u3ydeHus yuyeOHoro mpeaMera «Dusznka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHUs BbIOHMpaETCs OOYYAIOUTUMHUCS, ITUIAHUPYIOIIUMHU TPOJIOTIKEHUE
0o0pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIs.

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).

[Ipennaraemspiii B mporpamme 1o (u3MKe MepevyeHb Ja0OpaTOPHBIX 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 — ¢yHAaMEHTalbHAas Hayka o mnpuponae. Hayunwlii meTon
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
U3MEPUTEIIHLHBIC MPUOOPHI, KOMIBIOTEPHBIC TATYMKOBBIC CUCTEMBI).

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

MopenupoBanue (GU3HMYECKUX SIBICHUM W TPOIECCOB (MaTepuabHas
TOYKa, aOCOJIFOTHO TBEPAOE TENO, HjaealbHas >XUIKOCTh, WJICAIBHBIA Tra3,
ToueuHbIN 3apsina). ['unoreza. duznueckuii 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
dusznydeckas TEOpUs.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiabl TOKA U HAIpsHKEHUS B LENH MOCTOSHHOTO 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 aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHHS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienre, CKOPOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHass CKOPOCTh) U
YCKOPEHUE MAaTEPUAJIbHOW TOYKHM, UX NPOEKIIMU HA 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.



CBoOonHoe majeHue. YckopeHue cBoOOoHOrO majaeHus. [[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. YTJIOBasl U JIMHEWHAasi ckopocTh. llepron u yactora oOpamieHus.
[lenTpocTpemutenbHoe (HOpMalIbHOE), KacaTeldbHOE (TaHTCHIIMAIBHOE) W
MOJIHOE YCKOPEHUE MATEPUATBbHOU TOUKHU.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIHUIOMETD,
JIBW)KEHUE CHApsJOB, IIEMHBIE, LIECTEepEHYAThIE U PEMEHHBIC MEpeaayw,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopnens CUCTEMBI OTCYETA, WJUTIOCTpAIUs KHHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKCHUS.

Cnioco0sbI uccae10BaHuUs IBHKCHUH.

NnnarocTpauust mpeaenbHOrO Mepexoja W HU3MEPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeobpazoBaHue NBMXKEHUM C UCIIOJIb30BAHUEM 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.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME MMyTeW, TPACKTOPHI, CKOPOCTEH JIBMKEHUSI OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C  LEIbIO  ONpEeAeieHUs
MTHOBEHHOW CKOPOCTH.

N3mepenne  yCKOpeHMsT TIpU  NOPSIMOJIMHEMHOM  pPaBHOYCKOPEHHOM
NBIKEHUH 110 HAKJIIOHHOU IVIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBUKECHHH.

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

N3yuenne pABWXKEHUsI Tena, OpPOLIEHHOro TOpu3oHTanbHO. IIpoBepka
TUIOTE3bl O MPSIMON MPONOPUUOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydenne nBMXKEHUs Tela MO OKPYXKHOCTU C IMOCTOSIHHOM MO MOJYJIO
CKOPOCTBIO.



UccnenoBanre  3aBUCMMOCTM  MepuUoja  OOpalleHuss KOHHYECKOTO
MAasiITHUKA OT €r0 MapaMeTPOB.

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, HeyCTOHYUBOE, O€3pa3IMIHOE PABHOBECHE.

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

Jemoncmpayuu.

YcoBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJd, HMMEIOIIETO 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 MaTEpUajbHbIX TO4YeK. 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 LIEHTPAIIbHBIX IMMOJISX.



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 HEMOTCHUUAIbHBIE CHIbL. [loTEHIManbHAsT SHEpPrus.
[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). Btopas xocmMuueckas CKOpocThb. TpeThsi KOCMHUECKas
CKOpOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyun 11 UACaTbHOM KUJKOCTH KAaK CIIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUHU.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

HN3mepenne MOITHOCTH 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, nadvopamopnvie pabomot, nPAKMuUKym.

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 KNUHETHYECKOW SHEPTUM 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 MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

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.

Mojenp wuAeanbHOrO Ta3a B  MOJIEKYJISIPHO-KMHETUUYECKOM TEOpHM:
YaCTHUIIbI ra3a JBUKYTCS XA0TUUECKU U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AGcomtoTHas
Temneparypa (mkaina temmnepatyp Kenbuna). 3akon JlansTona. M3omnporeccol
B HJCaJIbHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM BemiecTBa. [paduueckoe
IpeCTaBICHUE U30MPOIIECCOB: 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 TeMImepaTypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO
CpeaHEN KMHETUYECKOM AHEpPruei MOCTYyNaTEIbHOTO TEIIOBOIO JIBHKEHUS €€
YacTHLl.

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

Jemoncmpauuu.

Mogenu ABUKEHUS YaCTHI] BELIECTBA.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita [TepHa.

[IputsxkeHne MONEKyJI.

Mojenu KpuCcTalsInueCKUX PEIETOK.

HabGmronenne u nccneoBaHne U30MPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnvie pabomast, NPaAKmMuKym.

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

N3ydenne mzorepMuueckoro mpoiuecca (peKOMEHJAOBAHO HMCIOJIb30BaHUE
uudpoBoit 1abopatopun).



N3yuyenune n30XopHOro mnporecca.

N3yuenne 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 KAaK CPEIHUE 3HAUCHUS BEJIUYUH,
OMNUCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.

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

Mojenp uIEAIbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHMIA:
ypaBHeHue MenneneeBa—KnamneiipoHa v BeIpakeHUE 11 BHYTPEHHEH SHEPTUM.
VYcinoBusi TPUMEHMMOCTH JTOM MOJIENIM: HU3Kas KOHIIEHTpALMsl 4YacCTHil,
BBICOKHME TeMIlepaTyphl. BeipakeHue AJjisi BHYTPEHHEW YHEPrUy OJTHOATOMHOTO
UJICJIbHOTO Ta3a.

KBazucrarnueckue u HECTATUUECKUE MPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIWHAMUKE. Bpruncienne paboOThl 110
rpaduky npoiecca Ha pV-auarpaMmme.

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

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

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsisi sHeprusa. KomndecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHHUSl BHYTPEHHEH HSHepruu
TEPMOJIUHAMUYECKON CUCTEMBI.

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

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

[TpuHumner aectBus TemnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenune KIIJI. [ukin Kapno.

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



TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOILECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA M KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuHa,
MOJYYEHUE CBEPXHUZKHUX TEMIIEpATyp, YTWIM3AIUSA «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 [iJ1g yyacTka Lenu.

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

[TocnenoBaTenbHOE, napajiesbHOE, CMEIIIaHHOE COEIMHEHUE
MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX OJJIeKTpUUeckux Iemnei. IlpaBuiia
Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoynsa—Jlenna.

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

OJIC 1 BHyTpeHHEE CONPOTUBICHHE HCTOYHUKA TOKa. 3akoH Oma g
MOJIHOW (3aMKHYTOM) JJEKTpUYECKOW I1ienmu. MOITHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B e NOCTOSSHHOTO TOKA.

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

Jemoncmpauuu.

N3mepenue cuibl TOKa U HaIMPSKEHHUS.

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 COMNPOTUBICHUS TpU
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 CWJIbI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

HccnenoBanne CMENIaHHOTO COEINHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro CONpoOTUBRICHUS IPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSHKEHUS U1 JIAMITBI
HaKaJMBaHUSI.

VYBenuueHue npeesia u3MepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHS] HCTOYHUKA TOKA.

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

UccnenoBanne pa3HOCTH MNOTECHUHAIOB MEXKIY IOJIOCAMUA HCTOYHHKA
TOKA OT CWJIbI TOKA B IIEIIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH HCTOYHHMKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ pazruunvix cpeoax.

DJIeKTpUYECKas TMPOBOJUMOCTb PA3JIUUYHBIX BEHIECTB. JIEKTPOHHAA
IPOBOJIUMOCTb TBEPJIBIX METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIIOB OT
Temriepatypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

DIEKTPUYECKUU TOK B IJIEKTPOJUTAX. DIECKTPOIUTAYECKAS TUCCOLMAIMS.
DnexkTponus. 3akoHbl Dapajies 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 TPYyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKa, padUHUpPOBAHUE MEMH,
BBITIJIABKA JTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3EKTPOJIUTOB.

3akoHbI 5ekTpoiusa Dapanes.

HckpoBoii pa3psil U NpOBOJAMMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.



HaGmonenue snexktpomnusa.

N3mepenue 3apsina OJTHOBAIEHTHOTO UOHA.

UccnenoBanne 3aBUCHUMOCTHM  CONPOTHUBIICEHUS TEPMOPE3UCTOpa  OT
TEMIIEPaTYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3HYeCKUN NPAKTHKYM.

CnocoObl  u3MepeHus (PU3NUYECKUX BEIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX W LHU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX  CHCTEM. AOCOJIOTHBIE U  OTHOCHUTENIBHBIE IOTPEIIHOCTH
u3MepeHuit pusndeckux BerunH. OIeHKa TPAHUI TOTPEITHOCTEH.

[IpoBeneHMEe KOCBEHHBIX UW3MEPEHHM, WCCIECIOBAHUN 3aBUCUMOCTEU
bu3UYEeCKUX BETUYWH, MPOBEPKa MPEMJIONKEHHBIX TUIMOTE3 (BbIOOp U3 pador,
OMHMCAHHBIX B TEMaTUYECKUX pazjenax «YUCHHUECKUH OKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

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

Mescnpeomemuvie noHaAmus, C6A3AHHBIE C UZYUEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaOI0eHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pelIeHWE CUCTEMbl ypaBHEHMM. JIuHeWHas QyHKIUS,
napabojyia, rumnepOona, uX TpaduKu W CBOWCTBA. TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPJAHHAT,
CJI0’K€HHE BEKTOPOB.

buonozua: mexaHuueckoe IBMKEHHE B JKMBOW mpupoze, auddysus,
0CMOC, TEIJIO0OOMEH KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsSI3HEHHUE OKPYKAIOIIEH
Cpelbl, yTUIN3anus OMOOPTraHUYECKOTO TOTUIMBA /IS BBIPAOOTKH «TEIJIOBOW» U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KANWUIAPHBIE SIBICHUS B
MIPUPOJIE, PJIEKTPUUECKUE SIBIICHUS B ’KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJb BEIECTBa, MOJISIpHAs Macca, MOJyYeHHE HAaHOMATEepHUasoB, TEIUIOBBIC
CBOMCTBa TBEPABIX TeJ, JKUJKOCTEM M Ta3oB, JKUJIKUE KPUCTAJUIbL,
ANEKTPUUYECKUE CBOMCTBA METAIOB, AJIEKTPOJIUTHYECKAs JUCCOLMALIUS,
rajibBaHUKA, HIEKTPOHHAS MUKPOCKOMUSI.



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

Texnonozua:  tnpeoOpa3zoBaHME  JBUXKEHUM C  HUCIOJIb30BaAHUEM
MEXaHU3MOB, YUYET CYXOrO M JKUIKOTO TPEHUS B TEXHUKE, CTATUYECKUE
KOHCTPYKIIMM (KpOHIITEWH, peméryaTtble KOHCTPYKIIMH), HCIOIb30BaHUE
3aKOHOB COXpPAaHEHHUS MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET U ApPYyrHe),
JIBUTATE]b BHYTPEHHETO CrOpaHUs, MapoBasi TypOuHa, OBITOBON XOJOIUIBHUK,
KOHJUIMOHEP, TEXHOJIOTUU TMOJYYEHUS] COBPEMEHHBIX MATEPHUATIOB, B TOM
YUCJI€ HAHOMATEPUAIOB, W HAHOTEXHOJIOTMH, DJJIEKTPOCTATHYECKas 3alllMTa,
3a3eMJICHUE D3JIEKTPONPUOOPOB, ra30pa3psaHbIe JaMIIbl, MOJYNPOBOJAHUKOBBIE
npuoOOpHI, rajibBaHUKA.

11 KVIACC

Paznen 4. JnekTrpoauHaMuKa.

Tema 4. Maznummnoe none.

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

MarauTHoe 10oJj1€ MPOBOIHUKA C TOKOM (MPsIMOTO TPOBOJAHUKA, KATYIIKUA U
KpyroBoro BuTka). OnsIiT Ipcrena.

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 TMaMarHeTHUKHU.

TexHuueckue yCTpPOMCTBAa M TEXHOJOTUYECKHUE MPOIECChl: MPUMEHEHUE

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

KaptuHa nuHMM WMHOIYKOMM  MarHUTHOTO  TOJISL  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MArHUTOB.

KaptnHa muWHWA MarHUTHOW WHAYKOWW TMOJISI JUIMHHOTO IPSAMOIO
MMPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

HaGnronenne nBrKeHHsI My4YKa SJIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuaIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CHCTEMBI.



Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISI IIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHUKOB.

HccnenoBanne AelCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuibpl Amiepa.

N3ydenne 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OmnpeneneHne MarHUTHOW MHAYKIMA HA OCHOBE HW3MEPEHUS CHIIbI
Awmnepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SIBneHne 3neKTpOMAarHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOMU
uHaykiuu. DC uHayknuu. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMM Dapajes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKIUM B TIPOBOJHUKE, ABUXKYIIEMCS B OJTHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

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

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuyecKkue yCTpOWCTBA U TEXHOJIOTUUYECKUE MPOILIECCHl: NMHAYKIIMOHHAS
1eyb, COJCHOWU/I, 3allUTa OT BJCKTPU3AIMU TeJl MPU JBUKEHUM B MATHUTHOM
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.

SIBneHre cCaMOMHIYKIIHH.

UccnenoBanne 3aBucumoctd JJIC CcaMOMHAYKIIMM OT CKOpPOCTHU
W3MEHEHUS CUJIbI TOKA B IEIIH.

Yuenuueckuit skcnepumenm, nabopamopmsie padomot, NPaKmMuKym.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHTYKIIHAH.

Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue ABICHUS CAaMOUHIYKIIUH.

COopka MoJIenr 3JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koyeboanus.



Konebarenbhas cucrema. CBOOOIHBIE KOJIEOAHUS.

l'apmonunueckue  konebanusi. Kunemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OMHcaHue (3aKOH COXPAHCHHUS MEXaHUYEeCKOU
sHepruu). BeIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJICOaHUN U3 UX
SHEPreTUYECKOr0 U KHNHEMATUYECKOTO OMKMCAHMUS.

Amrumutyna u ¢asza xonebanuid. CBsI3b aMIUIUTYbI KOJeOaHUI UCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

[lepuon u yactora koneOanuid. [lepuoa ManbIx CBOOOJHBIX KOJIeOaHUM
MaTreMaTH4eckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHHH MPYKHUHHOTO
MasTHUKA.

[lonsiTue o0 3aryxaromux KojeOaHusX. BpIHYyXJAeHHBIE KOJICOAHUS.
Pe3onanc. Pe3onancHas kpuBas. BnusHue 3aTyxaHusi Ha BHUJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOAHUS.

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

Jemoncmpayuu.

3anuck KoaebaTeIbHOTO JIBIKCHUS.

HaGmronenre He3aBUCUMOCTH TEPHOJIa MaJIbIX KoJeOaHUN Ipy3a Ha HUTU
OT aAMIUTUTYIbI.

HccnenoBanne 3aryxarmommx Kojlie0aHUW M 3aBUCHUMOCTH IE€pUOJA
CBOOOTHBIX KOJI€OAHUI OT CONPOTUBICHHUS.

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

3aKOH COXpaHEHUS SHEPTHH MPHU KOJEOAHUSIX Ipy3a 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 Koj1edaAnus.



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 HJI€AIbHOM 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 [IEPEMEHHOTO 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 TIPH TMPOU3BOJACTBE JIIEKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

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

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMUS.

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

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMArHUTHBIX KOJIEOaAHUH.

Mojenb 35IeKTPOMarHuTHOrO T€HepaTopa.

BrinyXIeHHbIE CHHYCOUJATbHBIE KOJIEOaHUSI.

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 n300pa’keHUS B CUCTEME U3 IUIOCKOTO 3€pKaJia v JINH3BI.

[TonyueHnne n300pakeHNsS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOIIPU3AINHI CBETA.

N3yuenne monspu3aluu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

Nzyuyenue nnTepdepeHinm 1a3epHoro U3ayuyeHus Ha JIByX IIETIX.

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.

['pannnbl  OPUMEHUMMOCTH — KJIIACCMYECKOM  MexaHuku. llocTynarsel
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

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

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



VYyeHnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBneHue cBera (B YAaCTHOCTH, JaBJICHUE CBeTa Ha aOCOJIIOTHO
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-
BOJIHOBOU ayanu3Mm. Jludpakius 3IeKTPOHOB Ha KpUCTaJlIax.

Crnemnuduka U3MEPEeHUN B MHUKpPOMHPE. CooTHo1teHus
HeonpeaenéHHocTen [ elizenoepra.

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

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanre 3aBUCMMOCTH CONPOTHUBJICHHUS TMOJYNMPOBOJAHUKOB OT
OCBEIIEHHOCTH.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosuHoi [Imanka Ha ocHOBe HccienoBanus GoTodddexra.

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

Tema 2. @u3uxka amoma.

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

[loctynarel bopa. U3nyuenue u mornounienue (POTOHOB MpHU MEPEXojie
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 (CIEeKTPOCKOM), Jia3ep, 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, RPAKMUKYM.

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 sigapa. M30Tomsl.

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. EcrecTBennbiit oH uznydenus. JlosumeTpus.

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 perucTpaluyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX 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 przndeckoit 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 (0 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
3HaYeHUE acTpOHOMUU. [IpUMEHMMOCTH 3aKOHOB (PU3UKU MJi1 OOBSICHEHUS
MIPUPOJIBI KOCMHUUYECKUX OOBEKTOB.

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

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

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]] TJIaBHOM IMOCIIeI0BaTEIbHOCTH. BHYyTpeHHEee
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. PaavoranakTukd v KBazapbl. UEpHBIE 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 3BE3IHOTO Heba HEBOOPYKEHHBIM rj1a3om c
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUJIOKEHUHN I ONPEAEIICHUS MOJ0KEHUS
HeOEeCHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nus CeBepHOTo
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

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

DuU3YeCKUH MPAKTHKYM.

CnocoObl  m3MepeHHs  (QU3NYECKUX BEIWYMH C  HCIOJb30BaHHUEM
AHAJOTOBBIX W THU(GPOBBIX HW3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE M  OTHOCHUTENbHBIE IOTPEIIHOCTH
n3MepeHuit puznyueckux BeaIndnH. OUeHKa rpaHul] HOTPEUTHOCTEN.

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



Oo6o01marouee NoOBTOPEHUE.

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.

Pons ¢u3ukum U acTpoOHOMHU 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 (U3MUECKOW Teopuu B (HOPMHPOBAHUU
npeicTaBieHui 0 (pu3nyeckod KapTHHE MHUpPA, MECTO (PU3UYECKON KapTHUHBI
MUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTaBICHUN O
pUpoJIE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCSI C Y4YETOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBs3eld ¢
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesxcnpeomemnsle nouamus, ceA3AHHBIE C UYUEHUEM MEmMO008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HaOI0IeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTOHOMETpPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIUKA HA OCH KOOPJUHAT,
cloxeHue BeKkTopoB. I[IpousBomnbie »siemeHTapHbIX GyHKIMA. [IpusHaku
MOI00UsT TPEYTOJIbHUKOB, OMpPENeNICHUE IUIOMIAAN TUIOCKUX (QUryp u o0bEéma
TEJL.

Buonozua: >nextpuueckue sBICHUS B JKUBOM IpUpojae, 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, KPHUCTAJUNIMYECKas 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, JJIEKTPOMAarHUTOB,
ANEKTPOABUTaTENb SIKOOU, TeHepaTop NEPEMEHHOIO TOKA, MHAYKIIMOHHAS TeYb,
JUHUM  DJIEKTpONepenay, dJEeKTPOABUTraTeNb, pajap, paauoNpUEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBINA ammapaTt, BOJIOKOHHAsl ONTHKA, 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 «Duznkay
JOJDKHBI ~ OTpa)XxaTh  TOTOBHOCTb W CIHOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0o 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 MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUUECKON HAYKU;

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

METAIPEJMETHBIE 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
JOCTHKECHUS,
e BBIBILITh 3aKOHOMEPHOCTM 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, OLIECHUBATH PUCKH MTOCIIEICTBUI ESITEIbHOCTH;



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

pa3BuUBaTh KPEAaTHBHOE MBIIUICHHE TPHU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBbIe ucciiea0BaTeIbCKIE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIOUEBBIMA TMOHATHAMH 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, TIPUMECHECHHIO Pa3JIMYHBIX METOI0B ITO3HAHMS;

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 MPEIMETHBIX 00J1aCTeH;
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 HH(OPMAIIMOHHON 0€301aCHOCTH;

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:

OCYIIECTBJIATh OOIIEHWE Ha Yypokax (HU3MKM W BO BHE-YPOUHOH
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 |
WHIAVUBUAYaTBLHON 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
NEUCTBUHM, paclpeneisTh poiad C Y4ETOM MHEHUH YYaCTHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

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

npenjgaratb HOBBIE TNMPOEKTHI, OIEHWBATH UJEU C TMO3UIMHU HOBU3HBI,
OpUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

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

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS
Camoopranuszanus:

CaMOCTOSITEIbHO OCYIIECTBIISITh IO3HABATEIBHYIO JICSITEIBHOCTh B
obnmactT (U3NKKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIBHO  COCTAaBJATh  IUIAH  PEUICHUS  PACUYETHBIX U
KAueCTBEHHBIX 3a/ia4, IUIaH BBIMOJHEHUS MPAKTUYECKOU pPabOThI

(@)



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

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTECHUM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJICKT:

JlaBaThb OLIEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTHBBI B
JESITEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

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

UCIIOJIB30BaTh MNPHUEMBI pedieKCuM i1 OIEHKH CHUTyalluu, BblIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATH PEIICHUS MO HX
CHUKECHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIeSITEIIbHOCTH;

PUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRA,;
IIPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JEeSITEILHOCTH;

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  AMOIIMOHAIBHBI  HMHTEIICKT,  IPEANOJararoini
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHWMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHWE, BUJETh  HAMPABIEHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cepbl, OBITH YBEPEHHBIM B ce0¢;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOIMIETO  CAaMOKOHTPOJIb,  YMEHHUE
NPUHAMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTH
aIanTHPOBATHCA K OMOIIMOHATBLHBIM HW3MEHEHHUSM W TPOSBISATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



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

SMIIATUH, BKIIOYAIOMIEH CMOCOOHOCTh IMOHMMATh SMOILMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTHIBaTh €ro MpH OCYIIECTBICHUU OOUICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAMBaTh
OTHOWIEHUS] C JAPYTUMU JIIOJIbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

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

MOHUMATh pPOJib (UMK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COLMAIbHOM M STUYECKOM cdepax HAesTeIbHOCTU
YeJioBeKa, pojib U MeCTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHUHE
Mupa, 3HAYECHUE OMHUCaTENbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTETLHON M MPOTHOCTHYECKON (QDYHKIIUN (HU3NIECKON TEOpUH —
MEXaHWKH, MOJEKYJISIpHONH (U3MKM W  TEPMOJUHAMHKH, PpOJIb
¢usznueckoit Teopun B GOPMHUPOBAHUU TPECTABICHUN O PU3NUECKON
KapTUHE MUPA;

paznuyaTh YCIOBHUS TMPUMEHUMOCTH MoOJene (U3MYecKux Tel u
IIPOIIECCOB (SIBJICHWH): HMHEpPLHMAIbHAS CHUCTEMa OTCcuéra, aOCOJIOTHO
TBEPIOE TEJO, MaTepHalbHasi TOYKA, PABHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE TajieHue, abCOMIOTHO ympyras achopmaiys, aOCOIHOTHO
yapyroe u aOCOJIIOTHO HEYNpyroe CTOJKHOBEHHS, MOJENU rasa,
KUJKOCTH U TBEPAOro (KPUCTALNIMYECKOTO) Tela, WACaIbHBIN ras,
TOYEUHBIN 3apsifl, OTHOPOIHOE 3JIEKTPUUYECKOE MOJIE;

pas3nuyarh yCIOBHs (TpaHHIlBI, 00J1aCTH) MPUMEHUMOCTH (HU3UYECKUX
3aKOHOB, IOHUMATh BCEOOITNI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJU3UPOBAThL M OOBSCHATH MEXaHUYECKHE IMPOLIECChl U SIBJICHUA,
UCIIONIb3YSl ~ OCHOBHBIE  MOJOXKEHUS U 3aKOHbl ~ MEXaHHUKHU
(OTHOCHUTENBHOCTh MEXaHHUYECKOTO JBMXKEHUS, (OPMYITbl KHHEMATUKU
PAaBHOYCKOPEHHOI'O  JBWIKEHHMs, TmpeoOpazoBanust [amwmnes s
CKOPOCTM M  T[epemMelleHusi, 3akoHbl  HbioToHa,  mpuHUUII



OTHOCUTENIBHOCTU ['anmuiesi, 3aKOH BCEMHUPHOIO TATOTECHUS, 3aKOHBI
COXpaHEHHS UMITYJIbCa U MEXaHUUECKOW PHEPTruu, CBA3b PabOThl CUJIIBI
C U3MEHECHHEM MEXAaHUYECKOW YHEPIUH, YCIOBHUS PAaBHOBECHUS TBEPIIOrO
Tena), IpU 3TOM HMCIOJIb30BaTh MAaTEMAaTHYECKOE BBHIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUS  NPUMEHUMOCTH  (PUBMYECKUX  3aKOHOB:
npeoOpazoBanuil ['anumnes, BTOPOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHHS HUMIYJIbCa M MEXaHUYECKOW HHEpPruu, 3aKoHa
BCEMHUPHOIO TATOTEHUS;

aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl U SIBJICHMS,
UCIIONB3ysl OCHOBHbIE moJiokeHUsT MKT u 3akOHBI MOJEKYJISIPHOM
bU3UKM W TEPMOJAMHAMUKH (CBSI3b JIaBJICHUS HJACAIBHOTO Tras3a co
CpEeIHEM  KMHETHUYECKOM  DHEPrUEW  TEIUIOBOIO  JABWXKEHUSA U
KOHIICHTpAILIMEN €ro MOJIeKYyJl, CBA3b TEMIIEpATypbl BEIIECTBA CO
CpelHe KUHETHYECKOW SHEpPrueu TEIUIOBOTO JABMXKEHHUS €ro YacTHII,
CBSI3b JIABJICHUSI MJACAJBHOIO ra3a C KOHIIEHTpAlMEeHl MOJEKYJ U €ro
TeMIIepaTypoi, ypaBHeHue MenneneeBa—Kianelpona, nepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHECHHS SHEPTUU B TEIJIOBBIX MPOIIECCaXx),
IIpU  3TOM HCIOJB30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3blBaTh  YCIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
KnanenpoHna;

aHAIM3UPOBATh U OOBACHATH DJIEKTPUUYECKUE SIBICHUS, HUCIOJIb3Ys
OCHOBHBIE  TIOJIO)KEHUSI W 3aKOHBl  DJIEKTPOJMHAMUKH  (3aKOH
COXpPaHEHHUsI AIEKTPUUECKOT0 3apsaa, 3akoH KylloHa, TOTEeHIIMaIbHOCTD
3JIEKTPOCTATUYECKOTO TOJISI, NMPUHLHUI CYIEPIIO3ULUN DIEKTPUUECKUX
IIOJIEHM, TIPU 3TOM yKa3blBasl 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);

OMHCHIBaTh (DU3UUECKUE MPOIECCHI W SBJICHUS, MCIOIb3Ysl BEIUYUHBI:
IIEPEMELIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIC T€Ja U CUCTEMBI TeEl,
CuWjla, MOMEHT CWIbl, JaBJICHWE, NOTCHUHUAIbHAA  DSHEPrus,
KMHETUYECKasl JHEpPrusi, MeXaHW4ueckas »HHeprusi, paboTa CHJIBI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSXKECTH, CHJIa YIPYTrOCTH,
cuja TPEHHUs, MOUIHOCTb, SHEPIrusl B3aUMOJICUCTBHUSL Tena ¢ 3eMIER
BONM3U €€ TOBEPXHOCTH, DHEPrUs ympyrou aedopmarviul MpyKUHBI,
KOJMYECTBO TEIUIOThI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSS DSHEPTUS HICAIBHOTO OJHOATOMHOTO
raza, paboTa uAealbHOTO ra3a, OTHOCUTEJbHASA BJIAXKHOCTH BO3]yXa,



KII[I waeanpHOro TEIJIOBOTO JBUTATEINSl; OSIEKTPUUYECKOE TOJE,
HaMpspKEHHOCTh  AJIEKTPUYECKOTO  MOJs,  HAmpsiKEHHOCTh MO
TOYEUHOrO0 3aps/ia WIM 3apsHKEHHOro Iapa B BakyymMe U B
JIUBJICKTPUKE, TMOTEHUIHAN SJIEKTPOCTATUYECKOTO TOJsS, Pa3HOCTh
MOTEHLIMATIOB, JJICKTPOABIKYILAS CHJIA, CUJIa TOKAa, HaNpsKEHUE,
MOIIHOCTh TOKAa, JJIEKTPUUECKasT €MKOCTh IUIOCKOTO KOHJEHCATOpa,
CONPOTHUBIICHUE yYaCTKa LENHU C MOCJIEA0BATEIbHBIM U MAPAJIICIbHBIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPrusi  DJIEKTPUUECKOrO0  MOJIA
KOHJICHCATOpa;

OOBSICHSITH ~ OCOOCHHOCTHM  TPOTEKaHWS  (DU3WYECKUX  SIBJICHUM:
MEXaHUYECKOE JBHXKEHHUE, TEIJIOBOE JIBUKECHHE 4YaCTHUI[ BEIIECTBA,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKeHHE, 1uddys3us,
UCIapeHue, KUTIEHUEe M KOHJEHCAIMs, TUTaBJICHUE W KPUCTAJUIA3AIus,
HaIpaBJICHHOCTh TeIionepeaayu, ANEKTPU3ALUS TeT,
AKBUIIOTEHIIUAILHOCTD MOBEPXHOCTHU 3apsIKEHHOTO MPOBOTHUKA;
IPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI
OT JIpyrod C UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, TIPU ITOM
KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCHpOBATh pE3yNbTaThl MOTYUYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TpadUKOB C Yy4ETOM
aOCOJIOTHBIX ~ MOTPEUIHOCTEW WM3MEPEeHWH, JieaTh BBIBOJBI  I10
pe3yapTaTaM UCCIEeI0BaHU;

POBOAUTH KOCBEHHBbIE M3MEpEeHUs (PU3NYECKUX BEJIMYUH, MPU ITOM
BBIOMpATH ONTUMAJIBHBIN METOJI U3MEPEHUS, OIIEHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJIUTh  ONBITBI IO MPOBEPKE  MPEIT0KEHHOM  TUIIOTE3bI:
IJIaHUPOBATh AKCHEPUMEHT, coOuparhb AKCIEPUMEHTAIBHYIO
YCTAaHOBKY, aHAJIU3UPOBATh MOTYUYEHHbIEC PE3YIbTAThI U AENAaTh BBIBOJ O
CTaTyce IPeaJIOKEHHON TUIIOTE3bI;

coOmoaTe  mpaBuia  0€30MacHOTO  Tpyda TpU  MPOBEACHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTO SKCIEpPUMEHTa, MpaKkTUKyMa |
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCTIOJIb30BAaHUEM  W3MEPHUTEIBHBIX YCTPOWCTB W  JTAOOPATOPHOTO
000pyT0BaHMS;

peuiaTh pacy€THBIE 3aJla4d C SIBHO 33JlaHHOW W HEABHO 3aJaHHOM
¢du3ruecKkol MOJIEIbIO: HA OCHOBAHUH aHAIM3a YCJIOBHSI 000OCHOBBIBAThH
BBIOOp (PU3HYECKOH MOJICIH, OTBEUANOIICH TpeOOBaHUAM 3aJIauH,
MPUMEHSTh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThl
GU3UYECKUX TEOPUl MpPHU HUCIOIH30BAHUU MATEMAaTUUYECKHX METOJIOB



pelieHrs 3ajiad, MPOBOAWTH PACUYEThl HAa OCHOBAHUU HMMEIOIINXCS
JTAHHBIX, AaHAJU3UPOBATH PE3YyJAbTAaThl U KOPPEKTUPOBATH METOIBI
pelIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJbTaTOB;

pelaTh KauyeCTBEHHBIE 3ajaud, TpeOylollne NMPUMEHEHUs 3HAHUU U3
pa3HBIX pa3leioB Kypca (PU3MKH, a TakkKe HWHTErpalvd 3HAHUNA U3
JIPYTUX TMPEIMETOB €CTeCTBEHHO-HAyYHOTO IMKJA: BBICTpAUBATh
JIOTUYECKYIO LIETIOYKY PACCyKJACHUN C OMOPOi Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJIB30BaTh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  U3MEPUTENIBHBIX  MNPUOOPOB, TEXHUYECKHUX
YCTPOUCTB ¥ TEXHOJOTMUYECKUX MTPOIIECCOB;

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

aHaJTM3WpPOBaTh W OLIGHMBAaTh  TOCJEJACTBUS  OBITOBOM U
MPOU3BOJCTBEHHON  JICSITEIBHOCTH  YEJIOBEKA,  CBSA3aHHOM  C
(GU3MUECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTMYECKO 0€30MacHOCTH,
NpEICTaBIEHUH O palMOHAIBFHOM TMPUPOJONOIB30BAaHIM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUM HAyKH W TEXHOJIOTWH s
JaNbHEUIIIEero pa3BUTHUS YEJIOBEYECKOT0 00IECTBA;

NPUMEHSTH pa3IMuHbIe CIIOCOOBI paboThI ¢ HHpOpMaluel PU3nIecKoro
CollepKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, IIPU ITOM HMCTIOIH30BaTh COBPEMEHHbBIE HH(DOPMAITMOHHBIE
TEXHOJIOTUU IS TIOMCKA, MEepepadOTKU M TMPEIbsIBICHUS 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 UCTOYHHUKA WH(OPMAIUH;

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  IpyHOmbl,  palUMOHAIBHO  PACHPEAEIATH
NEATEeNIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJICKBAaTHO OILICHUBATh
BKJIAJI KaXJOTO M3 YYaCTHUKOB I'PYNIbI B PEUICHHUE paccMaTpUBaEMOM
poOJIeMBbl;



MPOSBIIATH MOTUBAIMIO K OyAylel mpodecCuoHalIbHON JesTeNbHOCTH
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 DSKOHOMUYECKOM, TEXHOJOTHYECKOH,
COLMANIbHON M ITUYECKOU c(epax IeATENbHOCTH 4YEJIOBEKa, PONb U
MECTO (U3MKHM B COBPEMEHHOM HAy4YHOM KapTHHE MHpa, pPOJb
ACTPOHOMHHM B IIPAKTUYECKOM NIESATEIBHOCTU YEJIOBEKA M JaJIbHEHIIEM

HAay4YHO-TEXHUUYECKOM pa3BUTHH, 3HAYECHUE OIMCATEIIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTENIBHON U MPOTHOCTUYECKON PYHKIUN
¢uznuecko TEOopuM — OIIEKTPOJMHAMUKH, CIEHHUAIBHON TEOpUU

OTHOCHUTEJIbHOCTH, KBAaHTOBOW (PU3MKHU, poib (DU3NYECKOW TEOpUH B
dbopMupoBaHUU TIPEACTABICHUN O (PU3NUECKOW KapTHHE MHUpa, MECTO
dbu3nmdyeckod KapTUHBI MHUpa B O0IIEM PsiIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3nuyath YCJIOBUS TPUMEHHMOCTH MOJeNer (u3nueckux Ten u
MPOLIECCOB (SIBICHHI): OJHOPOJHOE DIIEKTPUUYECKOE M OIHOPOIHOE
MarHUTHOE TIOJIA, TapMOHWYECKHE KoJieOaHusi, MaTeMaTUYECKU
MasTHUK, UJCANbHBIM MPYKUHHBII MAasTHUK, TaPMOHUYECKHUE BOJHBI,
UJCIbHBIN KoJieOaTeNbHbI KOHTYp, TOHKas JIMH3a, MOJEJIe aroma,
aTOMHOTO $1/Ipa U KBAHTOBOM MOJIEJIH CBETA;

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

aHAM3UPOBATH U OOBACHSITH JIEKTPOMArHUTHBIEC TPOIECCHI U SBJICHUSA,
UCIIOJIb3YSl OCHOBHBIE IIOJOKEHUS W 3aKOHBl 3JIEKTPOAUHAMUKU U
CIIEUUAIBHOW  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUSs
JJIEKTPUYECKOr0 3apsiaa, cwia Ammnepa, cwia JlopeHuma, 3akoH
ANEKTPOMArHUTHOM  WHAyKuMH, mnpaBwio Jlenna, cBsa3p JJIC
CaMOMHAYKLIMM B 3JIEMEHTE OJJIEKTPUUYECKOW IEMA CO CKOPOCTHIO
U3MEHEHUs  CWIbl  TOKAa, IIOCTYJaThl  CIENUAJIbHOW  TEOPHH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJU3UPOBATh M OOBACHITH KBAHTOBBIE TMPOLIECCHI W  SIBJICHUA,
UCTIONIb3YS TIOJIOKEHHSI KBaHTOBOW (Gu3uku (ypaBHEHHE OWHINTEHHA
st hotodddexra, mepBbIi M BTOPOW MOCTynaThl 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 AIEKTPUYECKOTO TIOJISA, MTOTCHITNAJ
AIEKTPOCTATUICCKOTO TIOJIA, pPa3HOCTh MOTCHITHAJIOB,
ANEKTPOABIKYINAS CHJIA, WHAYKIIMS MArHUTHOTO IIOJISl, MarHUTHBIN
NOTOK, cwia Awmrmepa, HHIYKTUBHOCTB, OJEKTPOJBIDKYIAsS CHJa
CAaMOWHIYKIIMHM, JHEPTUsS MAarHUTHOTO TIOJII TIPOBOJAHUKA C TOKOM,
PEISITUBUCTCKANW ~ UMITYJIBC, TIOJHAS ~ DHEPTUs, DHEPrUsl  IMOKOS
CBOOOTHOW YaCTHIIBI, DHEPTUS M UMIYJIbC (GOTOHA, MAaCCOBOE YHUCIIO U
3apsi sApa, SHEPTHsI CBS3H sIJIpa;

OOBSACHATH  OCOOCHHOCTH  TPOTCKAaHHWsS  (PU3MYECKUX  SBJICHUI:
AJICKTpOMAarHUTHas WHIYKIUS, CaMOWHTyKIIHS, pe30HaHC,
uHTepPEepeHIUsS BOJIH, NU(PAKIMUA, JUCHEPCUS, TOJHOEC BHYTpPEHHEE
orpaxxenue, Goroanekrpuueckuii ddpdext (dboroaddexr), ambda- u
OcTa-pacnajpl sjiep, raMMma-u3aydeHue sjep, GU3UUYeCKUue MPUHITUIIBI
CIIEKTPaAIbHOT'O aHAJIM3a U PabOThI Jlazepa;

OTIpEIeNISITh HANIPABJICHUE WHAYKIIMM MAarHUTHOTO TOJIA MPOBOJHHKA C
TOKOM, cuJibl AMrniepa u cuibl JlopeHna;

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

NPUMEHSITh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TTOHITHS, TEOPUH U
3aKOHBI JIJI1 aHajdu3a W OOBSCHEHUS (PU3MYECKHUX TIPOIIECCOB,
MIPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUIECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIIMHY 3BE3/] M BeeneHHo;
NPOBOAUTH HCCIIEIOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUM, MPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh pPe3yJdbTaThl MOJYYCHHOW 3aBUCHUMOCTHU
duznuecknx BENMYUH B BHAEC TpaduKOB ¢ Yy4E€TOM aOCOIIOTHBIX
MOTPEIIHOCTEH  W3MEPEHMid, JleJlaTh BBIBOJABI TI0  pe3yjibTaTam
UCCJICIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEIMYWH, TIPU ITOM
BBIOMpATh ONTUMAJIBHBIN METO/I U3MEPEHUS, OIIEHNBATh a0COTIOTHBIE U
OTHOCHUTEBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
NPOBOAUTH  OMBITHI IO  TPOBEPKE  MPEIOKEHHOW  THUITOTE3HI:
TUTAHUPOBATH HKCIIEPUMEHT, coOuparhb IKCIIEPUMEHTATHHYIO
YCTaHOBKY, aHAJTM3UPOBATH TIOJIYYCHHBIC PE3YNIBTATHI U IEJIaTh BHIBOJI O
cTaTyce MpeI0KEHHON THIIOTE3bI;



ONMCHIBATh METO/bI OJYUEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOmogaTe  MpaBuja  0Oe30macHOro  TpyJaa Mpu  NPOBEACHUHU
UCCJEOBAHUA B paMKax y4eOHOIro S3KCIEpUMEHTa, MPaKTUKyMa |
y4eOHO-UCCIEOBATENbCKOM M NPOEKTHOM  AESATENBHOCTH  C
UCIIOJIb30BAHUEM  H3MEPUTENBHBIX YCTPOMCTB U  J1TaOOPAaTOPHOTO
000py10BaHMUS;

pelarb pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(¢u3nueckoll MOJENbI0: Ha OCHOBAaHWM aHalM3a YCJIOBHS BbIOMpaTh
¢u3znueckre MoJea, OTBEeYalollue TPeOOBAHUAM 3aJlay, MPUMEHSThH
(opMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYNAThl (DU3UUECKUX TEOPUI
OpU UCIOJIB30BAHUM MATEMATHYECKUX METOJOB PEUIEHUs 3ajad,
OPOBOJUTH  Pacy€Tbl HA  OCHOBAaHMM  MMEIOIIMXCS  JAHHBIX,
AHAJM3UPOBATH PE3YJbTAThl U KOPPEKTHUPOBATH METOJbI PELICHUS C
Y4ETOM MOJTYYEHHBIX PE3YIBTATOB;

peliath KaueCTBEHHbIC 3aJlay, TPeOYIollMe MPUMEHEHUS 3HAHUU U3
pa3HbIX pa3lenoB Kypca (pU3MKHM, a TakKe WHTErpallid 3HAaHUW U3
OPYTUX TPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LENOYKY PacCyKICHHUH C ONOPOM Ha M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCMOJIb30BaTh TEOPETUUECKUE 3HAHUA 11 OOBSCHEHUS OCHOBHBIX
OPUHIUIOB  pabOThl  U3MEPUTENBHBIX HPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB;

OPUBOAMTH MPHUMEPHl BKIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOLIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UpOBaTh U OLIGHUWBAaTh  TOCIHEACTBUA  OBITOBOW U
IIPOU3BOJACTBEHHOM  NEATEIBHOCTH  4YEJIOBEKAa,  CBSI3aHHOW €
(U3NYECKUMH MPOIIECCaMU, C MO3ULUN 3KOJIOTUYECKONH OE30MMacHOCTH,
IIPEACTABICHUNA O PAalMOHAIBHOM IPUPOAONOIB30BAHUM, a TaKXKe
Pa3yMHOM HCIIOJIb30BaHUM JOCTHKEHHM HAYKM WU TEXHOJIOTMM IS
JaJIbHEHIIIETO Pa3BUTHS YEJIOBEUECKOro OOIIECTBa;

OPUMEHSATh Pa3InYHbIe CIOCOOBI paboThl ¢ HH(pOpManKel GU3NIECKOro
COJIEp’KaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(DOPMALIMOHHBIE
TEXHOJOTUHU ISl TOUCKA, MEepPEepadOTKU M NPEAbSBICHUS Y4EeOHOW W
HAy4HO-TIOIYJISIPHOU uHpOpMaIuH, CTPYKTYpHpPOBaHUS "
UHTEpHpeTaund  WH(pOpMalMM,  IMOJIYYEHHOM M3  pa3IMYHBIX
HMCTOYHHUKOB, KPUTHUUYECKH AHAJIM3UPOBATH MOIYYaeMYyH0 HH(POPMALUIO



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

OpOSIBIISAITh  OpraHU3alMOHHbIE W TO3HaBaTeNbHBIE  YMEHUS
CaMOCTOSITEIFHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B  MpoIEecce
BBITIOJIHEHUS MTPOEKTHBIX U YU4eOHO-MCCIEA0BATEIBCKUX PaboT;
paboTaTh B TPyNNE C WUCIOJHEHHEM pAa3IWYHBIX COLUATBHBIX POJICH,
IUIaHUpOBaTh  paboTy  TpyNmObl,  palMOHAIBHO  PACIPEAEIsiTh
JeSTeIbHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OIEHWUBATh
BKJIa/I KQXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaEeMOi
npo0JIeMBbl;

NPOSIBIISITH MOTUBAIIMIO K Oyaymiel npodeccHoHanbHON eI TeTbHOCTH
10 CIEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdUIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pazznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHsblil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Craruka TBEPAOTO TENa 5 1
2.4 3aKOHBI COXpaHEHHUS B MEXaHUKE 10 1
Hroro mo pazgeny 35

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOW TEOPUH 15 1
3.2 Tepmonuaamuka. TennoBble MalTuHbI 20 1
ArperaThble cocTosiHus BeniecTBa. Da3oBbie
3.3 14 1
MIEPEXO0/IbI
Hroro no paszneny 49

Pasnea 4. QJIEKTPOJIUHAMUKA




4.1 DNEKTpUUECKOE T0JIE 24
4.2 [ToCTOSIHHBIN MEKTPUYECKUIN TOK 24
4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazgeny 54
Paznen 5. ®DU3HMUECKHWIN MIPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnauTHO€E ToJie 14
1.2 DNeKTpOMarHUTHAs MHIAYKLINS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannyeckue Koyie0aHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ochosbl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM JTyanu3m 15

4.2 ®duznka aToma 5




43 ®du3nKa aTOMHOTO s1pa U JIEMEHTapHbBIX

YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pa3zaen 6. PU3MYECKUMN MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucreMmaruzanys 1 00o0IeHne
71 MIPEIMETHOTO COJEPKAHUS U OMbITa 15
' NesITeNIbHOCTH, TPHOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
1 ®dusznka — pyHIaMeHTaJIbHas HayKa o 1
pHupoie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
rccaenoBaHusl GU3NIECKUX SBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 nmo3HaHus npupoapl. Habmonenne u 1
AKCIIEPUMEHT B (PU3HUKE
4 Crioco06s1 m3MepeHust GU3NIECKUX 1
BEJTUYHH
AOGCOIIOTHAS U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HHU3UIECKUX 1
BEJTMYUH
MopenupoBanue B pusuke. Ponb u
5 MecTo (U3UKU B POPMUPOBAHUHT 1
COBPEMEHHOM Hay4yHOI KapTUHBI MHUPA, B
MPAKTUYECKON JeSITeNbHOCTH JTIOIeH
Mexanuueckoe apuxenue. Cucrema
7 oTcueta. OTHOCUTENBHOCTD 1

MCXaHUYCCKOI'O IBUXKCHUS. HpHMa}I nu




oOpaTHast 3a/1a4M MEXaHUKHU

Panuyc-BekTop MarepuabHOM TOUKH,
€ro MPOEKLUU Ha OCH KOOPIUHAT.
Tpaekropus. [lepemenienue. CkopocCTb.
NX npoekiuu Ha 0OCH KOOpAWHAT

PaBHOMEpHOE IpsAMOJIMHENHOE
nsuxkenue. ['papuyeckoe onvcanue
PaBHOMEPHOTO MPSAMOJIMHEHHOTO
JIBUKCHUS

10

CroxxeHue nepeMeneHnii 1 CKOPOCTEM.
Pemenue 3agau

11

HepaBHOMepHOE 1BMKEHME.
MrHoBeHHast CKOPOCTh. Y CKOPEHHE.
[IpsmonnHeHOE TBUKEHUE C
ITOCTOSIHHBIM YCKOPEHUEM

12

I'paduaeckoe onucanme
MPSIMOJIMHEHHOTO JIBUKCHHS C
MOCTOSTHHBIM YCKOPEHUEM

13

CBoOopaHoe majienre. Y cKopeHue
CcBOOOIHOTO MaJcHUs. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

14

JIBr>KkeHue Tela, OpoIIeHHOTr0 O/ YIIoM
K TOPU30HTY

15

KpuBonuHnelinoe nBnxeHue. [IBuxenne
110 OKPY>KHOCTHU. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.




[lenTpOocTpeMUTENBHOE U MIOJTHOE
YCKOpEHUe

KonTtponsHas pabota o Teme

16 "Kunemartuka"

IIepBb1ii 3ak0H HproTOHA.

17 NHepuynanpHble CHCTEMBI OTCUETA.
[IpuHuun oTHOCHUTENBHOCTH [ anues.
HeunepuuanbHble cucTeMbl OTCUETA

18 Cuna. PaBHozelicTByromas cuia. Bropoi
3akoH Herorona. Macca

19 B3anmopeiictue Ten. Tpetunii 3akoH
HeroTona

20 [Tpuniun cynepno3unuu cui. Pemenne
3a/1a4 Ha IpUMEHeHue 3aKk0HOB HproToHa
3aKOH BCEMHUPHOTO TATOTECHMUS.

21 DKBUBAJICHTHOCTh TPABUTAITMOHHON U
WHEPTHOM MaccChl

29 Cuna TsKeCcTH M yCKopeHue cBoOOHOTO
MaJIeHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIYTHUKOB. [lepBas
KOCMHMYECKasi CKOPOCTb. 3aKOHBI
Kennepa

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

o5 Cuna tpenus. [Ipupoaa v BUAbI cui

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




Y4E€TOM CHJIBI COIIPOTUBIIEHUS CPEIbI

26

Jasnenue. ['mapocratnyeckoe AaBJICHUE.
Cuna Apxumena

27

AOGCOTIOTHO TBEPIOE TEIIO.
[MocTymarensHOE ¥ BpalaTeibHOE
JIBUKEHUE TBEPAOTO TETA

28

MoMeHT CHITBI OTHOCHUTEIHEHO OCH
BpaieHus. [linevo cumbl

29

CrnoxeHue cuil, MPUIIOKEHHBIX K
TBepAoMy Teny. LleHTp TsxecTu Tena.
VYcnoBus paBHOBECHs TBEPAOTO Tela.
Bunasl paBHOBeCHS

30

Pemrenue 3agau

31

KonTtponbHas padoTa o teme
"Ilnnamuka. Cratuka TBepaoro teia'

32

Nmnynbc maTepuaabHOM TOYKH,
CUCTEMbI MaTepuaIbHbIX ToueK. LleHTp
Macc CHUCTEMbI MaTepUAIbHBIX TOUEK.
Teopema o ABMKEHUU LIEHTPA Macc

33

I/IMHy.]'IBC CHJIbI 1 UBMCHCHHEC UMITYJIbCAa
Teaa. 3aKoH COXpaHCHU NMITYJIbCA.
PeakTuBHOE JBMKEHUE

34

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




35

Pemenue 3amau

36

PaboTa cusbl Ha MAJIOM U Ha KOHEYHOM
nepememneHuu. ['paduueckoe
MIPEJICTaBICHUE PAOOTHI CUITHL.
MOoOITHOCTh CHJIBI

37

Kuneruueckas sneprus. Teopema 00
W3MEHEHUH KUHETUYECKOW SHEPTUU
MaTepUaIbHON TOYKH

38

[ToTeHnManpHbBIE U HETOTEHIIUAIBHBIE
cuisl. [loteHnmaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tpetbst KocMuueckast CKOpocTh. CBsI3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHHEM MEXaHUYECKOM 3HepTrun
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOW dSHEPTUH

40

Ynopyrue u Heynpyrue CTOJIKHOBEHHSL.
VYpaBuenue bepHynu 115 vieanbHOM
KUAKOCTU

41

KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEHUs B MexaHUKe"

42

PazButHe npeacraBiaeHuit o npupoae
Ter10Thl. OcHOBHEIE NoJ10xkeHus MKT.
Huddysus. bpoyHoBckoe nBukeHHE

43

Ctpoenue ra3000pa3HbIX, KUAKUX U
TBEPJBIX TeJ. XapaKkTep JBUKCHUS U
B3aMMO/ICHCTBHS YaCTHUI] BEILIECTBA




Macca u pa3Mmepsl MOJIEKYI (AaTOMOB).

44 KonnuectBo Bemectsa. [loctosiHHas
ABoraapo

45 Temmneparypa. TernoBoe paBHOBecHE.
Ikana [enbcust

46 Pemenue 3amau

47 WNneansueiii ras. I'a3oBble 3aKOHEI

48 VYpaBHenne MeHneneeBa-Kiamnelpona.
Pemenue 3agau

49 AOcosroTHas TeMIiepaTypa. 3akoH
JanpToHa

50 W3ormporieccsl B HaeaIbHOM rase ¢
MOCTOSIHHBIM KOJIMYE€CTBOM BEIlECTBA
I'paduueckoe npencraBaeHue

51 M30IIPOIIECCOB: U30TEPMa, U30XO0Pa,
n3obapa

52 OcHoBHoe ypaBHeHne MKT

53 Pemenue 3amay
CBs13b a0COJTIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMHYECKON CUCTEMBI CO

54 CpeIHel KHHETHYSCKON dHEepruei
MOCTYNATENFHOTO TEIIOBOTO JIBUKECHUS
€€ yacTHull

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

56 KonTtponsHas padora o Teme "OCHOBBI




MKT"

57

TepmoauHaMuyeckas cucreMa. 3aiaHue
BHEIIHMX ycnoBui s T/l cucreMsl.
Baemnue 1 BHyTpeHHUE TapamMeTpBl.
[Tapamerps! T/] cuctemsel Kak cpeHue
3HA4YEHMs BEJIMYHH, ONIMCBIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoOIMHaMUKH.
CamornpousBoJibHas penakcarus T /]
CHUCTEMBI K TEINIOBOMY PaBHOBECHIO

59

Monenb UIeaJIpLHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIOBUS
MPUMEHUMOCTH 3TOU MOJIETTH

60

YpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHUE JIJIs1 BHYTPEHHEN SHEPrUuu

61

Bripaskenue 1yisi BHyTpeHHEN SHEpruu
OJIHOATOMHOTO HJICAJIbHOTO Ta3a.
KBazucratuueckue u HeCTaTUYECKUE
MIPOLIECCHI

62

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

63

Tennonepenaya kak crnocod U3MEHEHUs
BHyTpeHHel sneprun T/l cuctemsl 6e3
COBepILIEeHUs pabOThHI

64

KOHBCKHI/IH, TCIUIOIPOBOJHOCTD,
HU3JTyUYCHUC




KomnuectBo Temnortsl. TemmoéMKOCTh
Tena. Y aenbHas U MOJIsIpHast

65 TEIUI0EMKOCTH BEIIECTBA. Y IeJIbHAas
TEIIOTa CTOPAHUS TOTUTUBA

66 Pacuér konmmdecTBa TEIUIOTHI TIPH
TerIonepeade

67 [Tonsarue 06 anuabaTHOM TIpoIIECcCe.
IIepBblit 3aKOH TEPMOJMHAMUKH
KonmdecTBo TemoTel 1 paboTa Kak

68 Mepbl I3MEHEHUS BHYTPEHHEH SHEPTUu
Tl cucremsbl
Brtopoii 3ak0H TepMOAMHAMUKH TSI

69 PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTh MpUpOTHBIX
MIPOIIECCOB
[TpuHIUIIBEI AEHCTBUS TEMIOBBIX MAIIUH.

70
KII

71 MakcumanbHoe 3Hauenue KIIJ. Iukn
Kapno

72 Pemenue 3amay
DKOJIOTHYECKHE aCIEKTHI UCIIOIb30BaHUs

73 TEIUIOBBIX aBurareieil. TemioBoe
3arpsi3HEHUE OKPYKaIoLIei cpebl

74 Pemenue 3amau

75 O0001IeHNEe B CHCTEMAaTH3allUs 3HAHU T

no teme "Tepmoannamuka. Tennosbie




MAaIuHe"

76

KonTtponsHas pabota o Teme
"TepmoauHamuka. TemnaoBbie MalTUHbL"

7

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue u kurienue. Y aeibHas
TEIJI0Ta MapooOpa3oBaHUs

78

HaCI)IHICHHBIG M HCHACBIIICHHBIC IT1aphI.
KauecTBeHHAas 3aBUCHUMOCTE INIOTHOCTH
" JaBJICHHA HACBIICHHOTO Imapa OT
TEMIICPATYpPhbI, UX HE3AaBUCUMOCTE OT
00BbEMa HACHIIIIEHHOTO TIapa.
3aBHUCHUMOCTD TEMIICPATYPBI KUTICHUA OT
TaBIICHUSI B KUIKOCTH

79

Braxxnocts Bo3myxa. AGCOMIOTHAS U
OTHOCHTEIbHAS BIIAYKHOCTD

80

Pemrenue 3agau

81

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

82

[TnaBeHre U KPUCTAIUTH3ALIHSL.
VY nenbHas TEII0TA J1aBICHUS.
Cybnumarnus

83

Jlebopmaruu TBEPAOTO TEA.
Pactsxenne u cxxarue. Cnpur. Moaynb
FOwnra. [Ipenen ynpyrux negopmannii

84

TennoBoe pacmupeHUC JKUJIKOCTEH U




TBEPABIX T€1. AHFAPMOHU3M TEIUIOBBIX
KOJIeOaHMI YaCTHUI BELIECTBA

85

[IpeoOpazoBanue sHeprin B (Hha30BBIX
nepexojax

86

VYpaBHeHuUE TEIJIOBOro OanaHca

87

Pemenue 3amau

88

[ToBepXHOCTHOE HATSKEHUE.
Kanunnspueie spnenus. Jlapnenue nona
HWCKPUBJICHHOW MOBEPXHOCTHIO
xunkoctu. @opmyna Jlannaca

89

O000111eHNE U CUCTEMATH3aIUs 3HAHUI
1o Teme "ArperarHsle COCTOSIHUS
BemiecTBa. ®azoBbie mepexoap”

90

KonTtponbHas padoTa o teme
"ArperatHble COCTOSIHHS BEILIECTBA.
®dazoBbIie Iepexoapl"”

91

DnekTpu3arys Tei U e€ MPOosIBICHUSI.
DJIeKTpUYeCKUil 3apsia. [IBa Bua
ANEKTPUYECKUX 3apsaaoB. [IpoBogHuKH,
JUDJICKTPUKHU U TIOJTYTIPOBOTHUKH

92

DIeMEHTapHBIN 3JEKTPUUYECKUAN 3apsil.
3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsiaa

93

B3aumopenictue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona

94

Pemenue 3amau




95

Dnekrpuyeckoe nosie. Ero neiictBue Ha
AIEKTPUUECKUE 3aPSI/IbI

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOHbIit 3apsia. JlnauM HANPsSHKEHHOCTH
aneKkTpudeckoro nois. OJHOpoHOE
NEKTPUUECKOE T0JIe

97

[ToTeHIMamTbHOCTH DIIEKTPOCTATUIECKOTO
noys. Pa3HOCTh MMOTEHIINAJIOB U
HaIpsDKEHUE

98

[ToTeHumanpHas SHEPrus 3apsiaa B
IEKTPOCTATHYECKOM roe. [ToreHnnan
IIEKTPOCTATUYECKOTO OIS

99

CBs13b HANPSLKEHHOCTH TOJI U PA3HOCTH
MOTEHIIMAJIOB JUISI 3JIEKTPOCTATHYECKOTO
oJIs

100

[TpuHIUTT CYTIEPIIO3UITUHN IITEKTPUUECKUX
noJieu

101

Pemrenue 3agau

102

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

103

[Tone paBHOMEPHO 3apsKEHHOTO 11O
00Bsémy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOM MII0CKOCTH

104

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

105

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




QJICKTPOCTATUYCCKOM II0JIC

Konnencarop. DnekTpoéMKOCTh

106 KOH/IEHCATOPa. DIEKTPOEMKOCTh
IIJIOCKOTO KOHJIEHCATOpa

107 [TapannensHOE coeMHEHUE
KOHJIEHCATOPOB

108 [TocnenoBarenbHOE COEAMHEHUE
KOHJIEHCATOPOB

109 DHeprus 3apsHKEeHHOr0 KOHAEeHcaTopa

110 Pemenue 3amay

111 JIBMKEHHE 3apsyKEHHON 4acTUIBI B
OJTHOPOJTHOM DJIEKTPUUECKOM T10JIe

112 Pemenue 3amay

113 O00011IeHre U cucTeMaTU3alMs 3HAHUN
1o Teme "DnekTpuueckoe nosie"

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

115 CYIIECTBOBAHUS TTOCTOSTHHOTO
AIIEKTPUYECKOTO TOKa

116 Ncrounuku toka. Hanpsbxenue u 9/1C

117 3akoH Oma Juisl y4acTKa LEMu.
DNEeKTPUUYECKOE COMPOTUBIICHHUE
3aBUCUMOCTb COMPOTUBIICHUS

118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 JTMHBI

U IUIoIagu mornepeuHoro CCUCHUs




YaenpHOE COIMPOTUBJICHUC BCIICCTBA.

119 1
Pemenne 3amau

120 [TocnenoBarensHOE, TapaLIeIBHOE, 1
CMEIIAHHOE COCAMHCHHUE TTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX SJICKTPHUSCKUAX 1
ueneii. [Ipasuna Kupxroda

122 Pemtenue 3amau 1

123 Pabora snexkTpuyeckoro Toka. 3aKoH 1
Jxoyna —Jlenna

124 Pemenne 3amau 1
MOIIHOCTh 3JIEKTPUYECKOTO TOKA.

125 TerioBas MOIITHOCTE, BEIZIesIeMas Ha 1
pesucrope

126 Pemenue 3amay 1

127 OJ1C 1 BHyTpEHHEE CONPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3akoHn OMa JyIsi OJTHOM (3aMKHYTOM ) 1
ANEKTPUIECKON 1eTH

129 Pemenue 3amay 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3aMbIkanme 1

132 KonneHcarop B ey MOCTOSHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amaa o teme "IlocTosTHHBIN 1

IEKTPUYECKHUM TOK"




Pemrenue 3amad mo reme "TlocTOSTHHBIN

135 . "
AEKTPUICCKHUI TOK

136 Pemenue 3anau no teme "IlocTosiHHBIN
ANEKTPUYECKUH TOK"

O06o00mienne u cucTeMaTu3aus 3SHaHUK

137 1o TeMe "I1oCTOSIHHBIN 2IeKTpUUECKUui
TOK"

138 KontponbHas padoTa o Teme
"I[ToCTOSIHHBIN IEKTPUYECKHM TOK"
DneKTpudecKas MPOBOUMOCTh

139 Pa3IMYHBIX BEIIECTB. DIEKTPHUECKHH
TOK B MeTaiuiax. CBEpXIpPOBOIMMOCTb
DJIEKTPUYECKHUI TOK B paCTBOpax u

140 pacriaBax 3JeKTPOJIMTOB. 3aKOHBI
®dapaznes 1S AIEKTPOIU3a

141 DneKTpuYecKuid TOK B razax. [lmasma

142 DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie npuOopbl

143 DNEKTPUYECKUNA TOK B MOJTYITPOBOJHUKAX

144 [TonynpoBOAHUKOBBIE TPUOOPHI
Ou3nyecKuii MPakTUKyM 10 TEME
"N3mepeHue Cuiibl TOKA U HAMIPSKEHUS B

145 L[ENU TOCTOSHHOTO TOKA MPY MOMOIIIH

aHaJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX MPUOOPOB" MK
"3HakoMCTBO ¢ M (poBoil mTabopaTopueit




no ¢usuke. [pumeps n3mepenus
(GU3NIECKUX BETMYUH TPU TIOMOIIH
KOMITBIOTEPHBIX JTATYUKOB"

146

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3y4ueHre HepaBHOMEPHOTO JIBUYKEHUS
C LETBIO ONPEACIICHUS MTHOBEHHOM
ckopoctH"

147

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHHUsl IpH
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM INIOCKOCTH"
nimu "HccienoBanne 3aBUCHMOCTH ITyTH
OT BPEMEHH IIPH PABHOYCKOPEHHOM
NBIKeHuN"

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune ycKkopeHusi CBoOOOJHOTO
najgenus” win "M3ydenue nBuxKeHUs
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

149

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHue IBUKEHUS TeJla 10
OKPY>KHOCTH C MIOCTOSIHHOM TI0 MOJIYJTIO
ckopocthio" win "HMccinenoBanue
3aBHCHMOCTH TIEpHOJ1a 0OparieHus
KOHHMYECKOTO MasiTHUKA OT €r0
rapaMmeTpoB"

150

Du3n4eCKUi MPAKTUKYM I10 TEME
"N3mepeHune paBHOACUCTBYIOIIEH CUIIBI




IIpU IBWKEHUU OpYyCKa 110 HAKJIIOHHOM
mwiockoctu" nmu "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
OpycKka 10 HaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

PuU3NYECKU IPAKTUKYM II0 TEME
"NccnenoBanue 3aBUCHMOCTH CHIT
YOPYrOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00pa3iie, oT ux aepopmanun”
iy "M3yueHne TBUKEHHS CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
nérkuit 610K"

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue kordduirieHTa TpeHus 1mno
BEJIMYMHE YIII0BOTO KO3 PHUIIHECHTA
3aBucumoctd Frp(N)" nam
"UccnenoBanue IBMKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
ko3 durmenTomM TpeHus" uiIu
"N3ydyenue IBUKEHUSI Tpy3a Ha Baly C
TpeHuem"

153

dusnuecKuil MpakTUKyM 10 TEMe
"UccnenoBanue ycioBUil paBHOBECHS
TBEPJIOTO TeNa, UMEIOLIETO OCh
BpameHnus" win "KoHcTrpynposanue
KPOHILUTEHHOB U pacyéT CHJI ypyroctu"
niu "M3ydeHne ycTon4uBOCTH TBEPIOTO




TEJa, UMEIOLIET0 IUIOIAlb OOPhI"

154

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepeHue ummynbca Tena 1no
TopMo3HOMYy nytu" uin "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
AIIEKTPOMOOUJISE U MOIIIHOCTHU CHUJIBI TSATH"
win "CpaBHeHUE U3MEHEHHS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CUJIBI" WK
"UccnenoBanne coXpaHEeHUs UMITYIIbCa
IIpU YIIPYroM B3aUMOJAECUCTBUM" WU
"N3mepeHne KHHETUYECKON SHEPT U
TeJa 0 TOPMO3HOMY ITyTH"

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnne n30TepMUUECKOTO Mpoliecca
(peKOMEeHJJ0BaHO HCIIOIb30BaHHE
nudposoit 1abopatopun)" uam
"M3ydyeHnne u30XopHOro mpoiecca’ win
"N3yuenue n3obapHOTro mporecca’ win
"I[IpoBepka ypaBHEHUSI COCTOSAHUS"

156

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ynenbHol TermioéMKocTu"
unu "UccnenoBanue mpoiiecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue aauabaTHOro mpoiecca'
nnu "M3yyeHne B3auMOCBSI3U SHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUSA U

TEMIIEpPaTypbl KUIIEHUS )KUIKOCTEN"




157

Pu3NYEeCKUN IPAKTUKYM 110 TEME
"N3ydueHne 3aKkOHOMEPHOCTEHN HCTIapeHus
xuakocrei" wim "M3mepenue ynenpHoOU
TEIUIOTHI TIJIABJICHUS JIbAa" UIN
"N3yueHue cBOWCTB HACHIIIIEHHBIX
napos" win "M3mepenne abcoaoTHON
BJIQ)KHOCTH BO3/yXa U OLIEHKa MacChl
napos B nomenieHun". 3mepenue
K03(¢(uImeHTa NOBEpPXHOCTHOTO
HaTSKEHUS

158

Pu3NYEeCKU NPAKTUKYM 10 TEME
"HaGnroienne mpeBpamieHust SHEpPTruu
3apsOKEHHOTO KOHJIEHCATOPa B DHEPTHIO
n3nydeHus ceeroaunoa’ wim "M3ydenue
MPOTEKAaHUS TOKA B IIETH, COACpIKaIei
KoHAeHcaTop" win "Pacnpenenenue
Pa3HOCTHU MOTEHITUATIOB (HAMPSHKEHUS)
IIPH TIOCJICIOBATEILHOM COCIMHEHUN
KOHAEHCATOpOB"

159

®uU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue CMEMIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOTO COMPOTHUBICHUS
npoBoiHUKOB" win "MccnenoBanue
3aBUCHUMOCTH CUJIbI TOKA OT HANPSKEHUS
JUUTS TaMITbl HaKaJuBaHus"

160

Pu3HYEeCKUN MPAKTUKYM I10 TEME




"Habmrotenue amekTpousa’ mim
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "MccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIICHUS] TEPMOPE3UCTOPA OT
temiieparypbl” uian "CHsTHE BOJIBT-
aMIIEpPHOI XapaKTepUCTHKU Auoa"

161

PesepBubrit ypok. O60011eHNE U
CUCTEeMAaTH3aIHsI 3HAHWIA 110 TeMe
"KunemaTtuka"

162

Peseprubrit ypok. O6001eHNE 1
CUCTEMAaTH3aI¥sI 3HAHHUHA 110 TeMe
"Ilnnamuka"

163

PeseprubIit ypok. O6001eHNE 1
CHCTEMAaTHU3alis 3HaHUH 10 TEME
"CraTtuka TBEpioro Tena"

164

PeseprubIit ypok. O6001eHNE 1
CUCTEeMaTH3allusl 3HAaHHU 110 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

165

PesepBubIit ypok. O600meHNE 1
cucTeMaTh3alys 3HaHUH 110 Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

166

PesepBHriit ypok. O60011IeHE U
CHCTEMATHU3aLUs 3HAHUN 110 TEME
"TepmoanHamuka. TenaoBble MAIUHBL"

167

PesepBHrlit ypok. O6001IeHNE 1
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME




"ArperaTHble COCTOSIHMSI BELLIECTBA.
da3o0BbI€ MEpexoibl"

168

PesepBubrit ypok. O60011eHUE 1
CUcreMatTu3anus 3HAHUH 110 TEME
"DnexkTpuueckoe mojue"

169

PesepBubrit ypok. O60011eHNE 1
cUCTEeMaTH3alMsl 3HaHUH 110 TeMe
"IToCTOSIHHBIN 7eKTpUYECKUI TOK"

170

Peseprubrit ypok. O6001eHNE 1
cucTeMaTu3anus 3HaHuil o reme "Toku
B pa3JINYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

Bekrop marauTHOM nHAyKIuu. [TpuHmn
CYNEPHO3UIIMA MATHUTHBIX MOJIEH.
JIvHUM MarHUTHOW WHIYKUIHH

MarsuTHoO€ 10JIe TPOBOTHUKA C TOKOM.
OnbIT OpcTena

Cuna Amriepa, €€ HanpaBJI€HUE U MOYJb

Pemrenue 3agau

[Ipumenenue 3akoHa Amrepa.
DNeKTpOU3MEpUTENbHbIE TPUOOPHI

Cuina JlopeHiia, e€ HanrpaBJIeHUE U
MOAYJb. JIBUKEHHE 3apsyKEHHON
YacTHUILIBI B OJJHOPOTHOM MarHUTHOM
rnosie

Pemenue 3amau

Pa6ora cunel Jlopenna

10

Pemenue 3amau

11

MarauTHOE€ I0JI€ B BEIIIECTRBE.

I = I SN SN




®eppoMarHeTuky, napa- u
JMaMarHeTUKH

OcHOBHBIE CBOWCTBA (h)eppPOMArHETUKOB.

12 [Tpumenenne heppoMarHeTHKOB

13 Pemenne 3ama4 o reme "MarautHoe
moJie"

14 Pemenne 3amau mo teme "MarautHoe
moJie"

15 SBneHue AMEeKTPOMArHUTHON WHTYKIIUH.
[ToTok BEKTOpa MarHUTHOM MHIYKIIUU

16 OC uHAYKIIT

17 3aKOH AMEKTPOMATHUTHON MHIAYKIIUH
®dapages

18 Buxpeoe anektpuueckoe nosie. Toku
dyko

19 OJIC MHAYKIIMHU B ABUKYIIHXCS
MIPOBOTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenma
NunykrusHocTh. KaTymika

22 WHIYKTUBHOCTH B IIETIH [TOCTOSIHHOTO
TOKa

23 SABnenue camounaykiuu. J/C
CaMOMHIYKIINU

24 DHeprusi MarHuTHOTO TOJIs KaTYIIKHU C

TOKOM. QHGKTpOMaFHI/ITHOC IoJIC




25

Pemenue 3amau

O0001IeHHE U CUCTEMATU3ALUS 3HAHUM

26 " "
1o TeMe "DIEeKTpoAHAMUKA

97 KonTtposnsHas pabota o Teme
"DnexkTpoauHaMuka"

28 Konebarenpuas cuctema. CBOOO HBIC
KoJiebanus1. ['apMoHnYecKre KojieOaHus

29 Kunematudueckoe U fUHaAMHYECKOE
OITMCaHKE KOJIeOaTENbHbBIX IBUKEHHI
DHepreTudecKkoe onucanue. BeiBo
JUHAMHYECKOTO OTIHUCAHMS

30 rapMOHUYECKHX KOJICOAaHUH U3 MX
SHEPTEeTUYECKOTO M KHHEMaTHYECKOTO
OIMMCAHHUS

31 Awmruutyna u ¢asza kosebaHui
[Tepuona u yactora konebanuii. [lepuos
MAaJIBIX CBOOOIHBIX KOJI€OaHUN

32 MareMaTudeckoro mastHuka. [lepuos
CBOOOJIHBIX KOJIEOAaHUH TTPY>KMHHOTO
MasTHUKA

33 3aryxaromue kojebanus. BeiHyXIeHHBIE
Konebanus. Pe3onanc

34 ABTOKOJI€0aHHUSA

35 Pemenue 3amau

36 VYpoxk-koHpepeHuus "MexaHUUeCcKHe

KoJIcOaHMS B MY3bIKaJIbHBIX




UHCTpyMEHTax"

O0001IeHHE U CUCTEMATU3ALUS 3HAHUM

37 o Teme "Mexanuyeckue kosiebanus"

38 DNeKTpOMarHuTHbIE KOJICOaHUsI.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTY b

39 3apsiaa KOHJIEHCATOpa ¢ aMILTUTYA0N
CWJIBI TOKA B KOJICOATEIIEHOM KOHTYpE

40 3aK0H COXpaHCHHSI SHEPTHUH B UICATHHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxarolue JIeKTpOMarHuTHbIE

41 KojeOanus. BeiHyX/1eHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHUS

42 [Tepemennsbiii TOK. Pesuctop u
KOHJICHCATOP B LIEMIH TIEPEMEHHOT0 TOKa

43 Karyika nHIyKTUBHOCTH B LIENTU
MIEPEMEHHOTO TOKa

44 3akoH OMa J1sl AIEKTPUUYECKOH 1enn
MIEPEMEHHOTO TOKa
MOIIHOCTh TEPEMEHHOTO TOKA.

45 AMIUTMTY/IHOE U CUCTBYIOIIECE 3HAUCHUE
CHJIBI TOKA U HAPSHKEHUS

46 Pe3onaHC B 2yIeKTpUUECKOM HETTH

47 Pemenue 3amau

48 WneansHbiif TpanchopmaTop.

HpOPBBO,[[CTBO, nepeaadya u HOTpe6J'IeHI/Ie




JNIEKTPUYECKOM SHEPrUn

DKOJIOTUYECKHE PUCKU ITPU
IIPOU3BOICTBE IEKTPOIHEPTUH.

49 KyneTypa ncnons3oBanus
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU

50 Pemrenne 3amau

51 Pemrenue 3agau
O060061eHre u cucTeMaTu3alus 3HaHui

52 1o TeMe "DIEeKTPOMarHuTHBIE
KojeOaHus"

53 MexaHnndeckue BOJIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXaHUYECKHX BOJIH

55 3ByK. XapaKTepUCTHUKH 3BYKa

56 NudpaszByk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKpY KarolIei cpebl

57 Pemenue 3amay

58 DJIEKTPOMAarHuTHbHIE BOJIHBI. M3myueHue
AIIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMArHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMATHUTHBIX BOJH
[Ikana 3MeKTpOMarHUTHBIX BOJIH.

60 [IpumeHeHue 1eKTPOMarHuTHHIX BOJIH B
TEXHUKE U OBITY

61 [TpuHIMTBI PaTUOCBSI3U U TETIEBUICHHUS.

Pagnonokanms. QHGKTpOMaFHI/ITHOC




3arpsi3HEHHE OKPY)KAIOIICH CpeIbl

62

KonTtposnsHas pabota o Teme
"Konebanus u BOJHBI"

63

Cger. 3aKOH NPSIMOJMHENHOTO
pacIpocTpaHeHHs CBEeTa

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHEITHOTO PacpoCTpaHEHUSI
CBETa

65

Otpaxenue cBera. [Imockoe 3epkaio.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeta. AGCOIOTHBIN
OTHOCHUTEJIbHBIN MMOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee
oTpaxeHnue. [IpeneabHbIid yroJ MojgHoTo
BHYTPEHHETO OTPAKECHHUS

67

Pemenne 3aaa4 Ha IPUMCHCHHEC 3aKOHOB
OTpaXCHUSA U ITPEIIOMIICHHUA CBETA

68

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

69

JInnu3pl. POKYCHOE PACCTOSHUE U
OIITHYECKAsd CUJIA JIMH3EI

70

[TocTpoenue n300paxeHuil B TUH3aX U UX
cUCTeMax. YBEINYCHHE JTUH3bI

71

Pemienue 3amaq Ha MOCTPOCHUC
H306pa)1(eHPII>i, MOJIY4a€MbIX C IIOMOIIBIO
JINH3




72

I'ma3 kak onTuyeckas cucTeMa

Pewrenne 3anau. IIpeneinst

3 MPUMEHUMOCTH T'€OMETPUIECKON OTITUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceta

76 WnTtepdepennus crera

77 KorepenTHble HCTOYHUKH. Y CIIOBUS
HaOJIOIEHUS] MAKCHMYMOB U MHHUMYMOB

78 Pemenue 3amay

79 [Ipumenenne nateppepeHun

80 Judpakmnus cBeTa

81 Judpakunonnas pemérka. Y caoBue
HaOJI0ICHUS TJIaBHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cera

84 Pemenue 3amay

85 CBeETOBBIC SIBJICHHS B IPUPOJIC

86 O60061eHre u cucTeMaTu3alus 3HaHu’
o teme "OnTrka"

87 KonTponsHas pabota o Teme «OnTHKa»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHbI 3JIEKTPOIMHAMUKU U
IPUHLUI OTHOCUTEIBHOCTH

89 IlocTynatel ciennaabHOW TEOPUU




OTHOCUTCIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[Ipeo6pazoBanwmst Jlopenna. Ycinosue

90 npuauHHOCTH. OTHOCHUTEIIBHOCTh 1
OJIHOBPEMCHHOCTH. 3aMeIJICHIE BPEMEHHU
Y COKpAIICHUE JITHHBI
01 DHeprus U UMIYIbC PEISITHBUCTCKOM 1
JACTHIIBI
CBs13b MacChI ¢ SHEPTUEN U UMITYJIBCOM
92 PENSATUBUCTCKOM YaCTUIIBI. DHEPTHSI 1
TTOKOSI
93 PaBHOBECHOE TEIUTOBOE M3ITydCHHE 1
94 3akoH cMmemenus Buaa 1
95 I'unore3a M. Ilnanka o kBanTax. ®oTOHBI 1
96 DHeprusi ¥ UMIyJasC HoToHA 1
97 dotorddext. OnbiTer A. I'. CToneTona. 1
3akonbl poTorhdexTa
YpaBHeHue DUHILITEHA 1S
98 dbotorddexra. "KpacHas rpanuma" 1
dhoTorddekra
99 JaBnenue cBeta. Onbitel I1. H. JIeOGeneBa
100 BoHOBEIE CBOICTBA YaCTHLI
Bousnsl ne bpoitns. JlmuHa BoJHBI 1€
101 Bpoiins u pa3mepsl o0acTu 1
TOKAMHU3AIUH IBHKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOW Jyann3m 1




103

Judpaxiyst 377€KTPOHOB Ha KpUCTAJIAX

Crnenuduka u3MepeHnii B MUKPOMHPE.

104 CooTHollIeHUs HEOTIpEACTIEHHOCTEN
Ieiizenbepra

105 Pemenue rpaduueckux 3amad

106 Pemenue pacuéTHBIX 33129
KonTpomasHas paborta o temam:

107 "Ocnosel CTO", "KopnyckynsipHo-
BOJIHOBOM nyasnsm"”

OMBITHI TTO UCCIIETOBAHUIO CTPOCHUS

108 aToma. [TmaHerapHast MoieTb aTOMa
Pezepdopna

109 [Toctynater bopa

110 Bupsl cnektpoB. CriekTp ypoBHEH
SHEpPruM aToMa BOJIOpo/ia

111 CrioHTaHHOE U BBIHYXKICHHOE U3ITydCHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens siipa I eiizenOepra-

113 MBaneHko. 3apsii 1 MacCoBOE YUCIIO
siapa. M3oTonbl. PagnoakTHBHOCTH
3aKoH paJHoOaKTUBHOTO pacmaja.

114 CBolicTBa HOHU3UPYIOLIETO U3Ty4EHUSI.
Brnusinue pagnoakTHBHOCTH Ha KUBBIE
opranu3msl. Jlo3uMeTpus

115 OHeprus cBA3M HyKJIOHOB B S7IpE.




SAnepusie cuibl. Jledekt Macchl spa.
SnepHbie peakunu. AnepHbIe PEAKTOPHI.
[TpobGnemsbl ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUYECKUE
aCTIEKThI Pa3BUTHSI SJIEPHOU YHEPTETUKU

116

MeTopl perucTpalyy U UCCIeI0BAHMS
3JIEeMEHTapHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOICHCTBUA.
BapuoHnbl, ME30HBI U JIENTOHBI.
[IpencraBnenune o CTaHAapTHON MOJCIIH.
KBapk-rirooHHas MOJIeNb aIpOHOB

117

®wusuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepust U TEMHAs
sHeprus. EnuHcTBO husmdeckoit
KapTUHBI MUpa

118

DTanbl pa3BUTHSL ACTPOHOMUHN. 3HAYEHUE
aCTPOHOMHUU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIbI KOCMHYECKHUX
00BbeKTOB. MeTO 1l aCTPOHOMHYECKHX
HUCCIIEI0OBAHUIMI

120

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

121

Bun 3Bé3nH0ro Heba. Co3pesnus, spkue
3BE3/1bl, TUIAHETHI, UX BUIUMOE JBUKCHHE

122

ConHeuHas cucTeMa. COJ'IHI_IC.




CosHeyHast aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIA U 3BE3]T

123

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

124

3Be3 bl INIABHOM MOCIIEA0BATEILHOCTH

125

Bnyrpennee ctpoeHue 3B€3.
CoBpeMeHHbIE MPEACTaBIECHUS O
MIPOUCXOXKACHUU U 3BoJrolnu CoJlHLa U
3BE3]1. DTaIbl )KU3HHU 3BE3T

126

Mneunsiii [Iyre — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIe OBIPHI B Apax
raJIaKTUK

127

Bcenennas. Pacmiupennie BeeneHHOMM.
3akon Xa06ma. Teopust bosboro
B3pbIBa. PenmkToBOC M3ITyueHue

128

Macmrabnas ctpykrypa BeenenHoii.
MeraranakTuka

129

Hepeménnsie npoOieMbl acTpOHOMUU

130

Ou3nyecKuii MPakTUKyM MO0 TEME
"UccneqoBanrue MarHUTHOT'O 10
IMOCTOSTHHBIX MarHUTOB'" WMJIN
"UccneqoBanue CBOMCTB
¢deppomarnerukos" win "HccnenoBanue
JCUCTBUS MOCTOSIHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"




Pu3NYEeCKUH IIPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" uiu

131 "N3ydyeHne 3aBUCUMOCTH CHJIbI AMIiepa
oT cuibl Toka" win "OnpeneneHue
MarHUTHON MHIYKIIMH Ha OCHOBE

nu3MepeHus cuiibl AMmepa"

PuU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue sBICHUS

132 AIIEKTPOMArHUTHON MHIYKIUU" WIIH
"Onpenenenre MHAYKIIMA BUXPEBOTO
MAarHUTHOTO TOJIs"

Pu3NYEeCKU NIPAKTUKYM IO TEME
"UccneqoBanue IBICHUA
camouHaykuu" uinu "COopka Moaenu
3JIEKTPOMArHUTHOTO reHeparopa’

133

DU3NYECKUH TPAKTUKYM 10 TEME
134 "U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U IPY>KHHHOTO

MasTHUKOB"

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

®du3nyuecKuil MPaKTHKYM 110 TEMe
"HccnenoBanue nepeMEeHHOIO TOKa Yepes
136 MOCJIEIOBATEIBHO COeTUHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" UIIn

"HccnenoBanue paboThl HCTOYHHUKOB




CBETa B LIENH [IEPEMEHHOTO TOKaA"

137

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3ydyeHue napameTpoB 3ByKOBOM
BOJIHBI"

138

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTelis MpeioMIICHUs
crexna" win "llonydyenne nzo0pakeHus B
CHCTEME U3 IJIOCKOTO 3epKajia U JIMH3bI"

139

Pu3NYEeCKU IPAKTUKYM IO TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
pacCTOSTHUS OT BEIIECTBA (Ha MpUMepe
XKuakux JuH3)" i "M3mepenue
(hOKYCHOTO PacCcTOSHUS pacCEUBAIOLIUX
uH3"

140

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

141

DU3NYECKUH TPAKTUKYM I10 TEME
"OnpenesieHue UMMYIbCA U SHEPTUU
PENATUBUCTCKHUX YacTUIl (110
doTorpadusiM TpeKoB 3apsKEHHBIX
YaCcTHI] B MArHUTHOM T10J1e)"

142

Ou3nyecKuii MPakTUKyM MO0 TEME
"U3mepenue nocrosinHon [lnanka Ha
OCHOBE HcciiefioBaHus GpoTordpdexra”
nnu "HccnenoBanne 3aBUCUMOCTH CHITBI
TOKa 4epe3 CBETOAMO0 OT HanpsuKeHUs "




143

Pu3NYEeCKUH IIPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTo
aTOMAapHOI0 BOJOPOJIa U U3MEPEHUE
nocrosinHoM Punbepra"

144

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
WCIIOJIb30BAHUEM JI0O3UMETpa" HIIH
"N3ydyeHue noraoueHus 6era-4acTull
aroMUHUEM"

145

®u3NYEeCKU IPAKTUKYM IO TEME
"HabOaromeuus 38€31H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUMN JUTSI OTIPEICIICHHS
MTOJIOKCHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3/ TS
CeBepHOro noJiymapus u spkue 3BE3/b1"
nnu "Habmonenus B Teneckon JIyH#l,
IJIaHET, TYMAHHOCTEH U 3BE3THBIX
CKOIUICHUI"

146

O060061eHre u cucTeMaTu3alus 3HaHuH.
Ponb ¢usuku u actpoHoMuu B
HKOHOMMUYECKO, TEXHOJIOTHYECKOH,
COITMAIBHOM M ATHYECKOM cdhepax
NEeSTENbHOCTH YEJIOBEKA

147

O000111eHrE U CUCTEMATU3 AL 3HAHUNA.
Poub 1 MecTO (PM3HKH U aCTPOHOMUH B




COBPEMEHHOM HAYYHOU KapTUHE MUpa

148

OO0o01menne 1 cucreMaTn3anys 3HaHUH.
Pounb ¢puznveckoit Teopun B
(hopMuUpOBaHUU TPEACTABICHUN O
¢bu3nvecKoil KapTHHE MUPA, MECTO
¢u3nyeckoil KapTUHBI MHUpa B 00IIEM
psTy COBpEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUN O IPUPOIE

149

O000IIIeHNE U CUCTEMATH3AIlNs 3HAHWH
no teme "Kunemaruka"

150

OO000IIIEHNE U CUCTEMATH3AIlNs 3HAHWH
no teme "Kunemaruka"

151

O0001IeHre U cucTeEMaTU3alis 3HAHUN
mo teme "/IuHamuka"

152

O0001IeHre U cucTeEMaTU3alis 3HAHUN
no teme "CraTtuka TBeporo tena"

153

O0001IeHre U cucTEMaTU3aLMsl 3HAHUHA
1o Teme "3aKOoHbI COXpaHEHHUS B
MexaHuke"

154

O00011eHre U cucTeMaTU3alus 3HAHUN
110 TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOM Teopun"

155

O00011eHrEe U cUcTEMaTU3alUs 3HAHUI
no teme "Tepmoannamuka. Tennosbie
MaIuaer"

156

O00011IeHNE U CUCTEMATU3ALINS 3HAHUN




1o Teme "ArperarHbie COCTOSIHUS
BemecTBa. da3oBble nepexoab"”

O0001IeHME U CUCTEMATU3ALUS 3HAHUN

157 " Y
1o Teme "DIEKTPUIECKOE MoJjie
O000111eHrEe U CHCTEMAaTH3aLHs 3HAHUI

158 1o teMe "I1oCTOSIHHBIN 2IeKTpUUECKUui
TOK"

159 O06o01enye U cucTeMaTH3ays 3HaHUI
o Teme "Toku B pa3nnuHbIX cpenax”

160 OO0o01Ienre U cucTeMaTH3ays 3HAaHUH
mo Teme "MarautHoe 1oJjie"
Peseprubrit ypok. O6001eHNE 1

161 CHCTEMAaTU3alMs 3HaHUH 110 TeMe

"DnekTpoMarHuTHas MHAYKIUS"

PeseprubIit ypok. O6001eHNE 1
162 CHUCTEMATH3AINA 3HAHUN I10 TEME
"MexaHndeckue Kosaeoanus"”

PesepBubIit ypok. O6001eHNE 1
163 CUCTEMaTH3aIus 3HAHUH 110 TEME
"DJIeKTpOMarHuTHbIE KoieOanus"

PesepBusiit ypok. O6001eHE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME

164
"MexaHU4YEeCKHEe U IeKTPOMarHUTHBIE
BOJIHBI"

165 PezepBHblit ypok. O0oO1IeHNE U

CHCTeMaTHu3alus 3HaHUH 10 TeMe




"Omruka"

PesepBubriit ypok. O60011eHUE 1
166 CHCTEMAaTH3aIMs 3HAaHUI 110 TEME
"Ocuossl CTO"

Pesepubriit ypok. O60011eHUE 1
167 CHUCTEeMaTH3als 3HAHUHN 110 TEME
"KopmyckynsipHO-BOJTHOBOM JTyanu3m’

'

PesepBubiit ypok. O60011eHNE 1
168 CUCTEMATHU3AIIUSA 3HAHUN T10 TEME
"®us3uka atoma"

Peseprubrit ypok. O6001eHNE 1
169 cucreMaTtni3alsa 3HaHHI>'I 110 TEMC
"®du3nka aTOMHOTO si7Ipa U

AJIEMEHTAPHBIX YACTHUIL"

PeseprubIit ypok. O6001eHNE 1
170 CHCTEMATH3AINA 3HAHUN I10 TEME

"DneMeHThl acTpoPu3uKu"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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