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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAMMBI JJid MPOAODKEHUS 00pa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziep>kanue yueoHoro npeamera «Dusnka» mo rogam o0yyeHus.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTaBIsICT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOJAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKkompHBINH Kype GU3NKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadmeir u actpoHommer. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHIUIBI €0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepual Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peanuzanus TpeanonaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICJIEHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS HJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 9SKOJOTHYECKHMM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
INPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO moaxoaa. g ¢pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHWUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KiaccoB. BTopoilt cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBIISACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (U3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjiena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKo MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OpMHpPYEeTCS B COOTBETCTBUH C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHUE WX HHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oyayien
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKnux SIBICHUNA B MPHUPOAE WU ISl MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/Jayd, B TOM 4HCIE 3aaad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaldW3a W MHTEpIpeTaluu uHdOopMauu,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuyenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEpPJIOE TENO, HUJealbHAasl KUIAKOCTb, HWACANBHBIM Ta3, TOUYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne Ccwibl TOKAa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMNHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yyenue nABWKEHUS Tesla, OpOIIEHHOrOo ToOpu30oHTaidbHO. I[IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaguyeckod IMUPOTHL. JIBUXKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuia CONpOTUBIECHUSA MNMPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CHIIBL. lloTeHnManbHas »HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaia temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JIBH)KEHHSI MOJIEKYJl HMIECATbHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHne H30TEpPMUYECKOrO Mporecca (PEeKOMEHIAOBAHO HCIOJIb30BaHHE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TtepmonuHamMukd. (CaMONpPOW3BOJIBHAS — peJaKcalys
TEPMOJIMHAMHYECKOU CHUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JII BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEW dHEPTrur OJHOATOMHOTO UJEaIBLHOTO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TEmIOTHI mpu Teruonepenade. Illonarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHruecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLIECCHl: XOJOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpuctaiuMzauusa. YJIeJbHAas TEIIOoTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacirpenue. AHrapMOHHU3M TEIUJIOBBIX KOJIEOAHUM YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie spienus. JlapiaeHue moa MCKPUBIEHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npu moHM>XEHHOM JIaBJICHHH.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenre aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanys Tel U €€ MpOSIBICHUS. OJIEKTpUYECKHil 3apsa. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHass SHeprust 3apsga B DJJIEKTPOCTAaTHYECKOM IIOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHOM cdeprl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHUS 3aPAI0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTAaTHYECKAA 3aIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIIENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHME IPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHEeHns UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COMPOTUBIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemnule ROHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20
no3HaHuA: SBICHWE, Hay4yHbId (DaKT, rumotesa, (u3MyecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 X MPOEKIKU Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPOIHEPT U, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKHUE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
MOJIy4YE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMAaTEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMIl MarHUTHOM MHAYKIUH TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MATHUTHOM TTOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENH MOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIUMH OT CKOPOCTH U3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HCXOTHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanune kosneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINUX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya U MoTpeOIeHUe
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOINEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXalOMIKX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogeHue 351eKTpOMarHiTHOTO pE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
IIPOJIOJIBHBIE BOJIHBL. lleproa, CKOpOCTh pAaCHpOCTPAHEHHMS W JUIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u qudpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH: OTpa)KEHUeE,
peroMIICHUE, MONSIpU3alus, AMPPaKius, UHTEpPepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHeE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUs TOHKOM cepruyeckod JIMH3BI OT €€ TE€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1acCMYeCKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: OYKH, JYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiIHOro BHyTPEHHETro oTpaxkeHus. Mojieias CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3HI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYYSHUS Ha ABYX LIETISX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHMMOCTM  KJIacCMYeckorm  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1manka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcclieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHOMUU. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sSpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. YEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEW U 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHHUeE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBbHOW W  IMPOTHOCTHYECKOW  (DYyHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

NUzyuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUuA: SIBICHWE, Hay4yHbId (DaKT, rumoresa, (pU3MYEcKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOnE, KoyieOaTeabHbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEeHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, tenepoH, CBY-meub, ynabTpa3ByKoBas IUArHOCTHKAa B TEXHUKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHoro mnpenMera «Dusuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTEIbLHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAs OCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oyaymiel mpodeccuu U peann30BhIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IIO3HAHMUS .

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PELICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

OPUHUMATh eI COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1eiicCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PELIEHUS PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHTYal[MsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedeKcuu il OICHKA CHUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, MPEeIoJIararoIIi
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIe pe3ysbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIMIMXCS YMEHUN |

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPpUU —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IpOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMa OTCUY€Ta, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACATbHBIN ra3, TOUCYHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHIATH MEXAaHUYECKHE MPOLECChl U SBJICHHS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCca U MEXaHUYECKOM
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsIpHOW GU3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
SHEPruer TEIIOBOro JBHKEHHUS €ro YacTHUL, CBS3b JIaBJICHUS WUJ€ATbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitaneipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA W JUId 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HUCIOJb3YysS BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIHMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI ANEKTPUIECKOrO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaaum, EKTPU3aLUs Tell, SKBUMIOTEHIUATBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapuKoOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0II0/1aTh MpaBuiia OE30MaCHOTO TPyla IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peneHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lie’oB Kypca GU3MKH, a TAaK)KE UHTErpalliy 3HaHUI U3 APYTUx
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHMIIEro pPa3BUTHUS YEIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepalOTKH U TPEAbSIBICHUS Yy4eOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA HH(pOpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy IPyNIbl, PAMOHAIBHO PaclpeAesiTh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHbIE Pe3yibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YelI0BeKa, Pojb U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOMU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHSL TPUMEHUMOCTH MoOJele (HU3NYecKux Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TIPY>KUHHBIA MASTHUK, TAPMOHUYECKUE BOJIHBI, WJICATHHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETIE aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBuwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl W SIBJICHUS, WUCMOJb3Yysl BEJIUYUHBIL:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHYKITUSI, PE30HAHC, HHTEPPEPECHITUS
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OMPENENATh HAMpaBICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBACHEHWS (U3UYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJb30BAaHUEM TMPSMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMPATh ONTUMAIbHBIA METOJI U3MEPEHUs, OLIEHUBATh a0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3yJbTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeIoKEHHON
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENbCKOM M IMPOEKTHOM JIEATEIbHOCTU C HCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TpPeOOBAHUAM 3aJauyd, NPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHUI ¢ OOPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UIINI 3KOJOTUYECKON O€30MacHOCTH, MPEACTABICHUI O PallMOHATEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMalMIl0 W OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U YU€OHO-UCCIEI0BATENBLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpUBaeMOil MpoOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOJJMHAMUKA
4.1 DNeKTpruYecKoe moie 24
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Martitioe nosie 14 https://m.edsoo.ru/ff0a3f82
1.2 DNeKTpOMarHuTHas MHIAYKIINS 13 1
Htoro no paznemny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [JOK
2.1 M 1
CXAHIHCCKHE KoAeOaHs 0 https://m.edsoo.ru/ff0a3f82
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15
23 MexaHu4eckue 1 31eKTpOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

bubmuorexa [JOK
31 Ocnopst CTO > 1 https://m.edsoo.ru/ff0a3fg82
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOH Ayanu3m 15



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK
4.2 Duzika atoma S https://m.edsoo.ru/ff0a3f82
43 ®du3KKa aTOMHOTO S/Ipa U DJIEMEHTAPHBIX 5
' YaCTHIL
Hroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmorexa [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 12 https://m.edsoo.ru/ff0a3f82
Hroro no pazgeny 12
Paznen 6. PUSHUYECKUN MPAKTHUKYM
. bubnuorexa [JOK
61 usiHecKii MpaKTHiyM 16 16 https://m.edsoo.ru/ff0a3f82
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
IIPEAMETHOTO COAEPKAHUS U OIbITA bubnnorexa [JOK
7.1 ) 15
JEeSTENIbHOCTH, TPHOOPETEHHOTO MPU https://m.edsoo.ru/ff0a3f82
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/ff0a3f82
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTnueckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsl
duszuka — aMeHTallbHas HayKa O bubnuoreka [IOK
1 by ¥ 1 03.09.2026 Lo
IIPUPOJE https://m.edsoo.ru/ff0a3f82
Hayunblif MeTo/1 TO3HAHUS ¥ METO/IbI
2 " ! > 1 03.09.2026
UCCIEeOBaHUS (PU3NYECKUX SABICHUN
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 no3Hanus npupoasl. Habmoaenue u 1 04.09 .26
9KCIIEPUMEHT B (pU3HMKe
Crnioco0rl n3mMepeHus: GPU3NYECKUX bubnuoreka [IOK
4 1 05.09.26
BEJINYUH https://m.edsoo.ru/ff0a3f82
AGcoIt0THAs U OTHOCHUTEINIbHAS
5 MOTPELIHOCTH U3MEpeHuil pusnueckux 1 06.09.26
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (pU3UKU B POPMUPOBAHUH 1 10.09.26 bubnnoreka [JOK
COBPEMEHHOI HAayYHOM KapTHHBI MHPa, B o https://m.edsoo.ru/ff0a3fg82
MIPAKTUYECKOHN EATEIHOCTH JII0JIeH
Mexannueckoe aBmxenue. Crucrema
orcuera. OTHOCUTENBHOCTD
7 1 10.09.26
MEXaHU4eCcKOro JBuxeHus. [Ipsmas u
oOparHas 3a/1a4il MEXaHUKU
8 Pannyc-BekTop MaTepralbHON TOYKH, 1 11.09.26 bubmuorexa [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

€ro MPOCKIHUN HAa OCU KOOpAMUHAT.

Tpaexktopus. [lepemenienne. CKOpoCTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

https://m.edsoo.ru/ff0a3f82

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBYDKEHUS

12.09.26

10

11

12

CrnosxeHue nepeMeIieHnii 1 CKOpOCTE.
Pewmenne 3anau

HepaBHoMepHOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE.
[IpsiMonMHENHOE IBM>KEHHE C
MOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue

HpHMOHHHeﬁHOFO JABWKCHUSA C
MMOCTOAHHBIM YCKOPCHUEM

13.09.26

17.09.26

17.09.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

13

I'paduueckoe onucanue
MPSMOJIMHENHOTO IBUKEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

18.09.26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

14

15

16

JIBu>keHue Tena, OpoIIeHHOTr0 MO/ YTIIOM

K TOPU30HTY

CBoOoaHOe najieHue. Y CKOpeHue
CBOOOHOTO MaJIeHHsl. 3aBUCUMOCTh
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu
Kpuonuneiinoe nuxenue. [[Buxenne

10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs
ckopocts. [lepuon u yacrora.

19.09.26

20.09.26

24.09.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a3f82

LleHTpOoCTpeMUTENBHOE U ITOJHOE
YCKOpEHHE

17

18

19

KonrponsHas pabora o reme
"Kunemartuka"

[TepBriif 3akoH HproTOHA.
WNuepuuanbHble CUCTEMBI OTCUETA.
[Tpunnun otHOCUTENbHOCTH ["anues.
HeunepuinansHbie CUCTEMBI OTCUETA

Cuna. PaBHoelicTByIOIIasA cuiia. Bropoit
3axkoH HeroTona. Macca

24.09.26

25.09.26

26.09.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

20

B3aunmoneiicteue ten. Tperuii 3aKkoH
Herorona

27.09.26

21

22

[Ipunnun cynepno3unuu cuil. Pemenue
3a/1a4 Ha IpUMEHEHUe 3aK0OHOB HproToHa
3aKOH BCEMHUPHOTO TATOTEHUS.

OKBUBaJICHTHOCTD FpaBHTaHHOHHOﬁ )51
I/IHepTHOI>'I MacCChbl

01.10.26

01.10.26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

23

Cuna TsKeCcTH M yCKOpeHue cBOOOIHOTO
MaJIeHUs

02.10.26

24

JIBmkeHne HeOESCHBIX Te U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kennepa

03.10.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuta Tpenus. [Ipupona u BuasI cui
TpeHus. [IBUKEHUE B KUIKOCTHU U Ia3e C
Y4ETOM CHUJIBI COIIPOTUBIICHUS CPEbI

04.10.26

04.10.26

27

Hasnenue. ['uapocratuueckoe AaBiIeHUE.

08.10.26

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Cunia Apxumena

https://m.edsoo.ru/ff0a3f82

28

29

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynarenbHOE U BpaliaTesibHOE
JIBUKEHUE TBEPIOTO Telia

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpalliCHU:. IIneyo cunl

08.10.26

09.10.26

30

CrnosxeHue cuil, NPUIOKEHHBIX K
TBepAoMy Teny. LleHTp Tspkectu Tena.
VYcioBus paBHOBECHs TBEPIOTO Tea.
Bunbt paBHOBecHs

10.10.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

31

32

33

Pemenue 3agau

KoHntposbHas paboTta 1mo Teme
"Tunamuka. CtaTuka TBEpIOro tena"

NMnynsc MmaTepualbHONM TOYKH,

CUCTCMbI MaTCPUAJIbHBIX TOYCK. I_[eHTp

MacC CUCTCMbI MATCPUAJIBHBIX TOYCK.
TeopeMa O IBUKCHHUU LICHTPA MAaCC

11.10.26

15.10.26

15.10.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

34

I/IMHy.]'II)C CUJIBI 1 U'BMCHCHHUE UMITYJIbCA

Tena. 3aKOH COXpPaHEHHs UMITYJIbCA.
PeakTuBHOE IBUXKEHHE

16.10.26

35

MoMeHT uMITysibca MaTepUATLHON
Touku. [IpencraBienne o coxpaHeHUn
MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX
MIOJISIX

17.10.26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

36

37

Pemrenue 3agau

PabGora cuiibl Ha MaJIoM ¥ Ha KOHEYHOM

nepemenieHuu. ['paduueckoe
MpeJCTaBICHUE PAOOTHI CHIIBL.

18.10.26

22.10.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3f82
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MoIIHOCTh CHIBI

38

39

40

41

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KMHETUYECKOW IHEPTUN
MaTepUalbHOU TOYKU

HOTGHHH&J’IBHHG N HCIIOTCHIUAJIbHBIC
CHJIBI. HOTCHHI/IaHBHaﬂ OHEPIus. BTOpaH
KOCMHYCCKaAA CKOPOCTb

TpeTBH KOCMHYCCKasA CKOPOCTh. CBs13b
pa6OTBI HCTIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEeXaHMYSCKOM OQHCPIUH
CHCTEMBI Tell. 3aKOH COXpaHCHHA
MEXaHUYeCKOH OHCPI'un

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm s uaeanbHON
KUIKOCTU

22.10.26

23.10.26

24.10.26

25.10.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

42

Kontponbnas padota mo teme "3akoHbI
COXPaHEHHUs B MEXaHHKe"

05.11.26

43

44

45

PazBuTue npeacraBienuii o npupoe
TertoTel. OcHOBHBIE nojiokenust MKT.
Huddys3usa. bpoyHoBckoe ABMKEeHNE

CrpoeHue ra3000pa3HbIX, KUIKUX U
TBEPJBIX TeJ. XapakTep JBIKEHUS U
B3aMMOJICHCTBHSI YaCTHUI] BELIECTBA

Macca u pazmepsl MOJIEKYI (aATOMOB).
KomuuectBo BetmectBa. IlocTostHHas
ABoraapo

05.11.26

06.11.26

07.11.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

46

Temneparypa. TernnoBoe paBHOBECHE.
Illxana Ienbcus

08.11.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

47 Pemrenue 3anau 12.11.26
bu6mmoreka [IOK
48 Wneanpublii ra3. I'a3oBble 3aKOHBI 12.11.26
A https://m.eds00.ru/ff0a3f82
Vpasuenne Mengeneea-Knanepona.
49 p A p 13.11.26
Pemenue 3amau
AOcoiroTHas TeMiieparypa. 3akoH
50 patyp 14.11.26
JansTOHA
51 N3onponeccel B HaeanbHOM rase ¢ 15.11.96 bubnnorexa [HOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA o https://m.edsoo.ru/ff0a3f82
I'paduueckoe npeacraBieHne
52 H30IIPOLECCOB: U30TEPMa, U30X0Pa, 19.11.26
n3obapa
bu6mmoreka [JOK
53 OcuoBHoe ypaBHenne MKT 19.11.26
yp https://m.edsoo.ru/ff0a3f82
54 Pemenue 3amau 20.11.26
CBs3b a0CONIOTHO TeMmepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
55 CpEIHEN KMHETUYECKOHN SHEepruen 21.11.26
MOCTYNATEeNbHOTO TETJIOBOTO JBUKCHHUS
€€ JacTHuIl
56 O06o001IeHre U cucTeMaTU3alus 3HaHU! 99 11.96 bubnuorexa [JOK
o TeMe "OcHoBsl MKT" o https://m.edsoo.ru/ff0a3f82
KonTtponsHasg padora o Teme "OCHOBEI
57 P p 26.11.26
MKT"
TepMmoaunamuyeckasi cucrema. 3ailaHue
BHemHUX yciioBuil mig T cUCTEMBEL
58 y s T 26,1126 Bbubaunorexa LIOK

BHemrnue v BHyTpeHHUE TapaMeTpBhI.
[TapameTpsl T[] cuctemsbl Kak cpeaHue

https://m.edsoo.ru/ff0a3f82
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3HA4YCHUA BCIINYHUH, OIIMChIBAIOIINX e€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

59

60

61

Hynesoe Hauano TepMOAMHAMUKH.
CamonpousBombHas penakcanus T/]
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO

Mogenp uieanbHOro rasa B
TEPMOJUHAMUKE. Y CIOBUS
IIPUMEHUMOCTH 3TOU MOJEIIH

VYpasuenne MenzeneeBa-Knaneiipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUU

27.11.26

28.11.26

29.11.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

62

BeIpaxxenue i1 BHyTpEeHHEN SHEPTUH
OJIHOATOMHOT'0 HJICAJIBHOTO Ta3a.
KBazucratnueckue u HeCTaTUYECKUE
IIPOLIECCHI

03.12.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

63

DOneMeHTapHas paboTa B
TepMoarHamMuKke. Beruuciaenue paboTsl
o rpaduky mporecca Ha pV-auarpamMmme

03.12.26

64

65

Tennonepenaya kak cnocod U3MEHEHUsS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUs paboThI

KOHBGKI_II/IH, TCILJIOIIPOBOAHOCTD,
HU3JIy4YCHUC

04.12.26

05.12.26

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

66

KommuectBo TennoTel. TemIoéMKOCTE
Tena. Y IeapHas U MOJIsIpHas
TEII0EMKOCTH BelllecTBa. Y AelIbHAas
TEIUIOTa CropaHus TOIUIMBA

06.12.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

67

Pacuér konnuecTBa TEMIOTH IPU
Terionepeaye

10.12.26



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a3f82

[TonsTre 06 aquabaTHOM mporecce.

68 . 10.12.26
[TepBbIit 3aKOH TEPMOAMHAMUKH
KomnmdaecTBo TemioTsl u paboTa Kak
69 MepPbI U3MEHEHUS BHYTPEHHEN DHEPTUU 11.12.26 Bubmaorexa ITOK
P yip P e https://m.eds00.ru/ff0a3f82
T cuctemsl
BTopoii 3ak0H TepMOJIMHAMUKY 1J1s1
aBHOBECHBIX Y HEPABHOBECHBIX
70 p p 12.12.26
npoueccoB. HeoOpatumMocTs NpUpoIHBIX
MIPOIIECCOB
[TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH. bu6mmoreka [IOK
71 13.12.26
KIII https://m.edsoo.ru/ff0a3f82
Makcumanbsaoe 35ayenne KIT. Iukn
72 A1 17.12.26
Kapno
73 Pemenne 3amau 17.12.26
DKOIOTHYECKHUE ACIIEKTHI UCITOIB30BAHUS
74 TEIUIOBEIX ABUrareieil. TemmnoBoe 18.12.26
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
bu6mmoreka [IOK
75 Pemenue 3amau 19.12.26
A https://m.edsoo.ru/ff0a3f82
O0001IeHrEe U CUCTEMATH3AIMI 3SHAHUH
76 o reMe "Tepmoaunamuka. Temnossle 20.12.26
MAaIIUHEL"
O000111eHIE U CUCTEMATHU3aIIU 3HAHUI
77 o teme "TepmonnHamuka. Tennossle 24.12.26 bubmorera [JOK
| ' o https://m.edsoo.ru/ff0a3f82
MallHBI
78 KonTponbnas pabora no teme 98,1296 bubnmoreka [JOK
"Tepmoaunamuka. Temnossie MalIMHLL" o https://m.edsoo.ru/ff0a3fg82
79 [TapooOpa3zoBaHue 1 KOHJCHCAIIHS. 25.12.26
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Hcnapenue u kunenue. Y nejibHast
TeIU10Ta NapooOpa3oBaHUs

80

HaCBIIJ_IeHHBIe 1 HCHACBIIICHHLIC ITapbI.
KadecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
" JJaBJICHUA HACBIIICHHOI'O I1apa OT
TEMIICPATYPhbI, UX HE3aBUCUMOCTD OT
00BEMa HACBIIICHHOI'O I1apa.
3aBHCHUMOCTh TEMIICPATYPhbl KUIICHUA OT
JaBJICHHA B ) KMAKOCTH

26.12.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

81

Brnaxxnocts Bo3myxa. AGCONIOTHAS U
OTHOCUTEJIbHAS BIIAYKHOCTh

27.12.26

82

83

Pemenue 3agau

TBépnoe Teno. Kpucraminyeckue u
amopdHbIe Tena. AHU30TPONHS CBOWCTB
KPUCTAJIOB

09.01.27

10.01.27

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

84

[InaBneHue U KpUCTATUIU3ALIMSL.
VY enapHas TEIIOTA IDIABICHUS.
Cybnumarus

14.01.27

85

86

87

Hedbopmarinu TBEPAOTO TETA.
Pactsoxenne u cxxatue. Caur. Moyinb
HOwura. Ilpenen ynpyrux nedopmanuit
TeroBoe paciIMpeHue KUIKOCTEN U
TBEPIBIX T€J. AHTAPMOHU3M TEIIOBBIX
KoJIeOaHUH YaCTHI] BEIIECTBA

ITpeoOpa3oBanue sHeprun B (ha30BBIX
nepexonax

14.01.27

15.01.27

16.01.27

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a3f82

88

VYpaBHEeHHE TEIJIOBOTO OajlaHca

17.01.27

89

Pemenue 3agau

21.01.27

bubmuoreka [JOK
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90

IToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue noju
HCKPUBJICHHON MTOBEPXHOCTHIO
x)unkoctu. Popmyna Jlammaca

21.01.27

https://m.edsoo.ru/ff0a3f82

91

O0001enre 1 cCUCTEMATH3AM SHAHUH
1o Teme "ArperatHbie COCTOSTHHS
BemiecTBa. Ma3oBbie nepexoab”

22.01.27

92

93

94

95

KonTponbhas padota no teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
da3oBble nepexo bl

DJIeKTpuU3alus Tell U €€ MPOsBJICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
AIEKTPUUECKUX 3apsaaoB. [IpoBogHUKH,
JUDJICKTPUKU Y TIOJTYITPOBOTHUKH
DNeMEHTapHBIN 3JEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUs INEKTPUUECKOTO
3apsaa

B3aumoneicteue 3apsanoB. Toueunsie
3apsaasbl. 3akoH Kynona

23.01.27

24.01.27

28.01.27

28.01.27

bubmunorexa [JOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

96

97

Pemrenue 3agau

Dnektpuueckoe none. Ero neiictBue Ha
AJIEKTPUYECKUE 3apAbl

29.01.27

30.01.27

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

98

Hanpsi»k€HHOCTB 3JIEKTPHYECKOTO MOJIS.
[TpoOuplii 3apsia. JIuauM HANpPsSKEHHOCTH
ayIeKTpruecKoro nomus. OgHopoaHoe
JIIEKTPUYECKOE T10JIe

31.01.27

99

IloTeHIMaIbHOCTH SJIICKTPOCTATUYCCKOI'O

04.02.27

bu6mmoreka [IOK
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noyig. Pa3HOCTh ITOTEHIIMATIOB U
HaIpsDKEHUE

https://m.edsoo.ru/ff0a3f82

[TorennmansHas 3HEPTUs 3apaaa B

100 ANEKTPOCTaTHYECKOM 1osie. [ToTenmnman 04.02.27
ANEKTPOCTATHYECKOTO TTOJISI
CBs13b HANPSHKEHHOCTHU MOJISL M PA3HOCTH
bu6mmoreka [IOK
101 MMOTEHITUAJIOB JIJISl DJICKTPOCTATUYECKOTO 05.02.27
https://m.edsoo.ru/ff0a3f82
TOJIS
[TpuHIMI Cyneprno3UIUH SJIEKTPUUECKUX
102 PHITHHIT CYTEpHosHit P 06.02.27
noJiei
103 Pemenwue 3amau 07.02.27
ITone Toueunoro 3apsaa. [lone
104 paa. 11.02.27
paBHOMEPHO 3apsHKEHHOMN chepsl
[Tone paBHOMEPHO 3apsiKEHHOTO MO Eub 1OK
UOJINOTEeKA
105 00BEMy mrapa. [lone paBHOMEPHO 11.02.27
y 13 p . p https://m.edsoo.ru/ff0a3f82
3apsKEHHON OECKOHEYHOU TIIOCKOCTH
[IpoBOHUKY B 3JIEKTPOCTATUYECKOM
106 poroa P 12.02.27
moJie. Y CIIOBUE PAaBHOBECHS 3apsiIOB
107 JIMDIIEeKTPUKHY U TIOJIYIIPOBOJHUKH B 13.02.27 bubnmnoreka [JOK
3IIEKTPOCTATHYECKOM I10JIE R https://m.edsoo.ru/ff0a3f82
Kongencarop. DneKTpoéMKOCTh
108 KOHJIEHCATOpa. DIEKTPOEMKOCTb 14.02.27
MJIOCKOTO KOHAEHCATOpa
[TapannensHOE coeqMHEHKE
109 P 8 18.02.27
KOHJICHCATOPOB
[TocnenoBarenbHOE COEIMHEHNE
110 )i )| 18.02.27 bubmuoreka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/ff0a3f82
111 OHeprus 3apsKEHHOI0 KOHAEHCaTopa 19.02.27
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112 Pemenue 3amau 20.02.27
113 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B 21.02.27 bubmuorexa [JOK
OJIHOPOJHOM 3JIEKTPUUECKOM I10JIE R https://m.edsoo.ru/ff0a3f82
114 Pemenue 3amau 25.02.27
O06o001IeHre U cCTeMaTU3alus 3HAaHUN
115 e i 25.02.27
1o Teme "DIeKTPUIECKOe MoJe
KoHnTtposbHas paboTta 1mo teme
116 : |y p ! 26.02.27 bubmuorexa [JOK
DneKkTpruYecKoe noie https://m.edsoo.ru/ff0a3f82
Cuia Toka. [TocTostHHBIN TOK. Y CIOBHS
117 CYLIECTBOBAHHUSI IIOCTOSTHHOTO 27.02.27
AIEKTPUICCKOTO TOKA
118 Wcrounuku Toka. Hanpsxkenne u 3/1C 28.02.27
3akon OMa JIst ydacTKa 1enu.
119 T yAaeTIa I 04.03.27
DNEeKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTh COIIPOTUBIICHUS Eu6 1IOK
UOJINOTEeKA
120 OJIHOPOJIHOT'O MPOBOJIHUKA OT €r0 JIJTUHBI 04.03.27
AHOPOIL POBOA s https://m.edsoo.ru/ff0a3f82
Y TUIONIA/IU TIOTIEPEYHOTO CEUCHHS
VY aensHOe CONPOTUBIICHHUE BEIICCTBRA.
121 A P B 05.03.27
Pemenue 3agau
122 [TocnenoBarenvHOE, MapaIeNbHOE, 07.03.27 bubnmoreka [JOK
CMEIIaHHOE COETUHEHUE TIPOBOTHUKOB o https://m.edsoo.ru/ff0a3f82
Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX
123 TP P 11.03.27
neneit. [IpaBuna Kupxroda
bu6mmoreka [IOK
124 Pemenue 3agau 12.03 .27
8 https://m.edsoo.ru/ff0a3f82
Pabota snekTpuueckoro Toka. 3akoH
125 13.03.27
Jxoyna —Jlenua
126 Pemenue 3amau 14.03.27 bubmuorexa [JOK
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MOIHOCTB 3JIEKTPUYECKOTO TOKA.

https://m.edsoo.ru/ff0a3f82

127 TemnoBas MOIIHOCTb, BEIZEIIEMas Ha 18.03.27
pesucrope
128 Pemenue 3amau 18.03.27
129 OJIC u BHyTpEeHHEE CONPOTUBJICHUE 19.03.97 bubnnoreka HOK
HWCTOYHHUKA TOKA R https://m.edsoo.ru/ff0a3f82
3axon Oma 11 noJIHOH (3aMKHYTOMI
130 A (3aMKHYTOR) 20.03.27
AICKTPUICCKOH IETTH
131 Pemenue 3amau 21.03.27
132 MOIIHOCTh UCTOYHUKA TOKA 01.04.27 Bubmzorexa LIOK
https://m.edsoo.ru/ff0a3f82
133 Kopotkoe 3aMbikanne 01.04.27
134 Konpaencarop B enu noCTOSIHHOTO TOKa 02.04.27
135 Pemenue 3amau 03.04.27
Pemtenue 3amay mo reme "I1oCTOSITHHBINI
136 | | " 04.04.27 bu6mmoreka [IOK
BJIEKTPUYECKHUIN TOK https://m.edsoo.ru/ff0a3f82
Pemtenue 3amay mo reme "I1oCTOSTHHBIHI
137 . 08.04.27
INEKTPUICCKUH TOK
Pemenue 3amau mo teme "I1oCTOSITHHBII b K
138 Ao T 08.04.27 nommorexa O
DIEKTPUYECKHUN TOK https://m.edsoo.ru/ff0a3f82
O0001IeHre 1 cucTeMaTh3aus 3HaHUH
139 o Teme "TIoCTOSTHHBIN dTeKTPUIeCKUIA 09.04.27
TOK"
KourpomnsHas padora 1o teme
140 : Tp uP ' 10.04.97 bubnmoreka [JOK
[TocTOAHHBIN 2JIEKTPUYECKUN TOK" https://m.edsoo.ru/ff0a3f82
DiexTpryecKkas IPOBOIUMOCTE
141 p POBO 11.04.27

Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKUM
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TOK B MeTaJ1aXx. CBEpXMpOBOANUMOCTD

142

143

144

145

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacIuiaBax 3J€KTPOJUTOB. 3aKOHbI
@apanes U1 3JIEKTPOIn3a

DnekTpuyeckuil Tok B razax. [lmazma

ONEKTPUYECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

BHGKTpI/I‘leCKI/Iﬁ TOK B ITOJIYIIPOBOAHHUKAX

15.04.27

15.04.27

16.04.27

17.04.27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

146

[TomymipoBOTHUKOBBIE TPHUOOPEI

18.04.27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

147

148

149

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKa MPHU MOMOIIN
aHaJIOTOBBIX U IHU(POBBIX
M3MEPUTENbHBIX MTPUOOPOB" WK
"3HaKoMCTBO ¢ LU(pOBOit TabopaTopuei
no ¢uzuke. Ilpumepsl n3mepenus
(bu3MYECKUX BEJIMYHMH MTPH IIOMOIIN
KOMITBIOTEPHBIX JAaTYUKOB"

Pu3NYECKU MPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHUS
C LIEJIBIO OIPEIEICHUS MTHOBEHHOMN
ckopoctu"

Pu3NYECKU MPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUsl IpU
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBMOKEHHUHU 10 HAKJIOHHOM MIOCKOCTH"
niu "HccnenoBanue 3aBUCUMOCTH TTYTH

22.04.27

22.04.27

23.04.27

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82
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OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
NBIKeHUN"

150

@uU3NYECKU IPAKTUKYM 110 TEME
"M3Mepenne yCKOpeHHst CBOOOIHOTO
nagenust" wiu "M3yuenue nBUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIEHO"

24.04.27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

151

Ou3nyecKkuil MPakTUKYM IO TeMe
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJTYJIIO
ckopocthio" uiu "MccnenoBanue
3aBUCHMOCTH Iepro/ia 00paleHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

25.04.27

152

153

Pu3NYECKU IPAKTUKYM I10 TEME
"U3mepenue paBHOIEHCTBYIOMIEH CHITBI
IIpH IBUYKEHUH OpyCcKa M0 HaKJIOHHOU
mockoctu" win "lIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JABH)KECHHUS
OpycKka 10 HaKJIOHHOM IIIOCKOCTH Ha
3aJJaHHOE PacCTOSHUE OT €ro Macchl”

Pu3nYeCKUil NPAKTUKYM IO TEME
"HccnegoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOZHUKAIOIINX B MPYKUHE U
pe3uHOBOM 00pa3sie, oT ux Aedopmarun”
niu "M3ydeHne ABM)KEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
nérkuit 610K"

29.04.27

29.04.27

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

154

@u3NYECKU IPAKTUKYM I10 TEME
"N3mepenue kodhuimenta TpeHus mo

30.04.27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82
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155

BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucuMocTu Frp(N)" mnm
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
kod(urmeHnToM TpeHus" uIn
"N3yueHue NBUKEHUS rpy3a Ha BaLy C
TpeHuem"

du3nuecKuil MPakTUKYM 110 TeMe
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJIOTO TeJa, UMEIOIIETO OCh
Bpaiuenus" uiu "Koncrpyuposanue
KPOHILTEHHOB U pacuéT Cuil yrnpyroctu"
nin "HU3ydenne ycToiuuBOCTH TBEPAOTO
TeJa, UMEIOIIEro IJI0IIalb Onoph!"

02.05.27

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

156

157

Du3nUecKuil IPAKTUKYM I10 TEME
"N3mepenue umiynbca Tena mno
TopMo3Homy nyTu" uiun "M3mepenne
CHJIBI TSTH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI U MOIIIHOCTHU CHJIBI TSATH"
nunu "CpaBHEHUE U3MEHEHUSI UMITYJIbCa
TeJa C UMIYJIbCOM CUJIBI" WIIH
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIPU YIPYTOM B3aUMOAECUCTBUM" WIH
"N3MepeHne KNHETUYECKON IHEPTUH
Tea o TOPMO3HOMY ITyTH"

Pu3NYECKU MPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOT0 IIpoLecca
(PEKOMEHI0BAHO UCIIOIB30BAHUE
nudpoBoii maboparopun)" uau

06.05.27

07.05.27

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82
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"N3yueHue n30X0pHOro mpoiecca" uin
"N3yuenue n3obapHOTO Iporecca’ win
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

158

159

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenbHoOM TemioéMkocTu"
unu "HccnenoBanue mpoiecca
OCTBIBAHUS BeleCTBA" WU
"UccnenoBanue aauabaTHOTO mporecca”
win "M3ydyeHne B3auMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpPaTypbl KUIIEHUS KUJIKOCTE"

Ou3nyecKkuil MPakTUKYM IO TeMe
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
xuakocten" unu "M3mepenue ynenbHON
TETIOTHI IIJIaBJICHUS JbAa" WIH
"N3yueHne CBOWCTB HACHIIIIEHHBIX
napoB" uinn "M3mepenne abcontoTHON
BJIQYKHOCTH BO3/[yXa U OIICHKA MaCChI
napoB B nomenieHun". M3mepenue

Kkod( dulireHTa MOBEPXHOCTHOTO
HATSKCHUS

08.05.27

13.05.27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

160

Pu3nYeCKUil NPAKTUKYM IO TEME
"HaGmroienne mpeBpamieHus: SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B IHEPTHIO
n3nydenus ceeroauona” unm "Msydenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIEH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTU MOTEHIIUAIOB (HAMPSKEHUS )
IIPH NTOCJIE0BATEILHOM COCITMHEHNN

14.05.27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82
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KOHJIEHCaTOpoB"

161

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cMEIaHHOTO

COEIMHEHUS PE3UCTOPOB" MU

"N3mepeHue yaenbHOIo COIPOTUBIICHUS 1
npoBoaHukoB" wiu "HccienoBanue
3aBUCHUMOCTH CHJIbI TOKA OT HAIPSKEHUS

JUIS1 JIaMITbl HaKaJIuBaHUs"

15.05.27

162

163

@uU3NYECKU IPAKTUKYM 110 TEME

"HaOuroieHune amekTpon3a’ win

"N3mepenue 3apsiia 0IHOBAJIEHTHOTO

noHa" winu "Mccnenosanue 3aBUCUMOCTHU 1
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-

aMIIepHOM XapaKTepUCTUKHU Anoa"

Pesepubiit ypok. O6006111eHIE 1

cUCTEMAaTH3allMs 3HAHUI IO TEME 1
"Kuuematuka"

16.05.27

20.05.27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

164

Pesepubiil ypok. O6006111eHIE 1
cHCTEMAaTH3aInsI 3HAaHUH T10 TeEME 1
"Ilnnamuka"

20.05.27

165

166

PeseprubIil ypok. O60061eHIE 1
CHCTEMAaTH3aINsI 3HAaHUH T10 TeEME 1
"Crartuka TBEpI0ro Tena"

PesepBHeIit ypok. O6001IeHNHE 1
CUCTeMaTH3aIusl 3HAaHUH 110 TeMe 1
"3aKOHBI COXpaHEHHS B MEXaHUKE"

21.05.27

22.05.27

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

167

PesepBHelit ypok. O600IICHHE 1
CUcreMarmu3anuia 3HAHUH 10 TeMe

23.05.27
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"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON
Teopun"

168

169

170

171

PesepBHelil ypok. O000IICHHE 1
CHCTEMATH3allMs 3HAHUI 110 TEME
"Tepmoaunamuka. TernaoBsie MAlIMHbI"

PesepBHbIil ypok. O600111IeHIE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3zoBbIe TIepexoab"

PesepBHrlit ypok. O60011eH1E 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"DnexkTpuueckoe nose"

PesepBHrlit ypok. O60011eHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"TIoCTOSHHBIN PIEKTPUUECKUI TOK"

24.05.27

24.05.27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

172

Pesepubiil ypok. O6006111eHIE 1
cucTeMaru3anysa 3HaHui 1o teme "Toku
B pa3JIMYHBIX cpeax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

172

16
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11 KIIACC

Ne KoumnuecTBo yacos
Jara JJIeKTPOHHbIE
Kourpon  Ilpakruu uugpoBbIe
n  Tema ypoka Bce usyue
/ ro bHBIE ecKue st oOpa3oBaTe/ibHbIE
- padoThbI padoThbI pecypcbl
BzaumozeiictBu
€ TIOCTOSIHHBIX
MarHuToOB U
HIPOBOHUKOB © bubmuorexa [JOK
TOKOM. 1 01.09. | https://m.edsoo.ru/ff0a3f
26 82
MarunutHoe
nose. ['unoresa
Awmmnepa
Bektop
MarHUTHOM
UHAYKIINU.
[TpuHtmMn
CyNepIo3uINu 1 02.09.
MarHUTHBIX 26
nonen. Jlnnun
MarHUTHOM
WHIYKIAH
MarunuTtHoe
noJje bu6mmoreka [IOK
MIPOBOJTHHUKA C 1 03.09. | https://m.edsoo.ru/ff0a3f
TOKOM. OIIBIT 26 82
Opcrena
Cuna Amnepa,
e€ HalpaBJIcHHE 1 04.09.
U MOJIYJTb 26
Pemenue 3anau 1 05.009.
26
IIpumeneHne
3aKoHa Amriepa. bubnmoreka [JOK
DeKTpou3Mepu 1 08.09. | https://m.edsoo.ru/ff0a3f
TEJILHBIE 26 82
npubopbI
Cuita JlopeHnua, bubnmoreka [JOK
e€ HampaBJICHUE 1 09.09. https://m.edsoo.ru/ff0a3f
A MOZYJb. 26 82
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JIBuxeHue
3apsiKEHHOU
YaCTHULBI B
OJIHOPOJIHOM
MarHuTHOM
noJe

8 Pemenue 3amau 10.09.
26
bu6mmoreka [IOK
Pa0b
9 Ha oTa CiIt 11.09. https://m.edsoo.ru/ff0a3f
OpeHIIa 26 82
10 Pemenne 3anau 12.09.
26
MaruutHoe
[IOJIE B
S bubmuorexa [JOK
11 De OMaI"HeTI/IK 15.09. 16.09.26https://m.edsoo
PP 26 TU/ff0a3782
u, mapa- u
IMaMarHeTUKHA
OcCHOBHBIE
CBOMCTBA
deppoMarHeTHE bubmuorexa [JOK
12 PP 16.09. https://m.edsoo.ru/ff0a3f
oB. [Ipumenenune 26 82
(beppomarueTuk o
0B
Pemenue 3agaa
13 f&zem i, 17.00.
THUTH
Y 26
[oJie
Pemenue 3agau
14 f&zem i, 18.00.
THUTH
" 26
oJie
SIBnenue
AIIEKTPOMArHUTH
. bubmuoreka [JOK
0¥ MHAYKITHH. 19.09.
15 https://m.edsoo.ru/ff0a3f
[ToTox BekTOpa 26 g2
MarduTHOMI _
WHIYKIAH
16 OJ1C uHAYKIIT bub6mmoreka [IOK
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22.00. https://m.edsoo.ru/ffOa3f
26 82
3aKkoH
DJIEKTPOMATrHUTH Bubmorexa LIOK
17 . p 23.009. https://m.edsoo.ru/ff0a3f
0¥l MHIYKIINH 26 82
®dapanes
Buxpesoe
DIIEKTPUUECKOE bubmoreka LJOK
18 p 24.09. https://m.edsoo.ru/ff0a3f
mose. Toku
26 82
dyko
OJ1C unayKkumnmn bubnuorexa [JOK
19 B JIBIDKYIITHXCS 25.09. https://m.edsoo.ru/ff0a3f
MIPOBOJIHUKAX 26 82
20 Pemenue 3amay 26.09.
26
bubmuorexa [JOK
21 [TpaBuiio Jlenna 29.06.  https://m.edsoo.ru/ff0a3f
26 82
NHIyKTUBHOCTB.
Karymka
29 WHIYKTUBHOCTH 30.09.
B IlENH 26
MMOCTOSIHHOTO
TOKa
SIBnenune
CAMOH - bu6mmoreka [JOK
28 AV 01.10. https://m.edsoo.ru/ff0a3f
A 26 82
CaMOUHYKITUU
OHeprus
MarduTHOTO
HOMISL KATVILKH © bubmuorexa [JOK
24 y 02.10. https://m.edsoo.ru/ff0a3f
TOKOM. 26 82
ONEKTPOMarHuT
HOE MOJIE
25 Pemenne 3amau 03.10.
26
0O000menue n
CHCTEMATH3AIIHS bubmiorexa LOK
26 . 1 06.10. https://m.edsoo.ru/ff0a3f
3HaHMI 110 TEME 26 g2

"DnexkTpoauHam
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HKa

27

28

KonTponbhas
pabora o Teme
"DnekTpoauHaM

nka'"

Konebartenpnas
cucTeMa.
CBoboiHBIC
KoJIeOaHHsI.
I'apmonunueckue
KoJieOaHus

07.10.

26

08.10.

26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

29

Kunematnuecko
eu
JIUHAMHAYECKOE
olnucaHue
KoJie0aTeIbHBIX
IBIDKECHUN

09.10.

26

30

DHepreTuyeckoe
OIICaHHE.
BriBoj
JTUHAMUYECKOTO
OIHCaHUS
TapMOHHYECKHX
KoJIeOaHui U3
1504
HEPreTHYECKOT
ou
KHHEMATHYECKOT
O OITMCAHUS

10.10.

26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

31

32

AMIUTYaa U
¢aza xosedaHmit

Ilepuon n
yacToTa
KOJIEOAHUH.
ITepnon mameix
CBOOOIHBIX
KoJIeOaHMH
MaTeMaTH4YECKOT
0 MasTHHKA.
Ilepuon
CBOOOIHBIX
KoJIeOaHMt

13.10.

26

14.10.

26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f
82

bubmuorexa [JOK
https://m.edsoo.ru/ffOa3f
82
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IIPY>KUHHOT'O
MasTHUKA

33

3aryxarolue
KoJIeOaHHsI.
Brinyxennbie
KoJIeOaHHsI.
Pe3onanc

15.10.

26

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa3f
82

34

35

36

37

38

39

ABTOKOJIEOaHUSA

Pemenue 3amau

Ypok-
KOH(pepeHIHs
"MexaHndecKue
KoJIEOAHMS B
MY3BIKQIbHBIX
UHCTpyMeHTax"

O06o06mIeH e U
CHCTEMaTH3aIus
3HAHUM 10 TeMe
"MexaHn4ecKue
KoyicOaHus"

ONEKTPOMarHuT
HBIE KOJICOaHHSI.
KonebarenpHbIi
KOHTYP
dopmyna
Tomcona. CBs3b
AMIUTUTY/IbI
3apsa
KOHJIEHCATOpa ¢
aMILIUTY 101
CHJIBI TOKA B
KoJIe0aTeIbHOM
KOHTYpe

16.10.

26

17.10.

26

20.10.

26

21.10.

26

22.10.

26

23.10.

26

bubmuoreka [JOK
https://m.edsoo.ru/ffOa3f
82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f
82

40

3aKoH
COXPaHCHHUS
SHEPTUH B
UI€aTbHOM
KoJIe0aTEILHOM
KOHTYpE

24.10.

26

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f
82
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41

42

43

44

45

3aryxarolue
3JICKTPOMArHUTH
ble KOJIeOaHMs.
Boinyx1eHHbBIC
3JICKTPOMArHUTH
bIC KOJIcOaHMs

[lepemenHbII
TOK. Pe3ucrtop u
KOHJICHCATOp B
enu
MePEMEHHOTO
TOKa

Karymka
UHYKTUBHOCTH
B 1IeNU
[IEPEMEHHOTO
TOKa

3axon Oma mis
3JIEKTPUYECKON
enu
MePEMEHHOTO
TOKa

MouHocTh
MEPEMEHHOTO
TOKa.
AMIUIUTYIHOE U
JIEUCTBYIOIIEE
3HaYEHHUE CUJIBI
TOKa U
HaIpsKEHUs

03.11.

26

05.11.

26

06.11.

26

07.11.

26

10.11.

26

bubmuorexa [JOK
https://m.edsoo.ru/ffOa3f
82

bubmuorexa [JOK
https://m.edsoo.ru/ffOa3f
82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOa3f
82

46

47

48

Pe3onanc B
3JIEKTPUYECKOM
nenu

Pemenue 3amau

NneanbHbrif
TpaHchopmartop.
IIpousBoxactso,
nepenaya u
norpedieHue
AIEKTPUIECKON
JHEPruu

11.11.

26

12.11.

26

13.11.

26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f
82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

49

DKOJIOTUYECKUE
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PHUCKH TpU
MIPOU3BOICTBE
3JIEKTPOIHEPTUU
. KynbTypa
HCITOJIb30BaHUS
ANEKTPOIHEPTUU
B IIOBCEIHEBHOM
JKU3HU

14.11.
26

50 Pemenue 3amau 17.11.
26
18.11.
51 Pemenue 3amay
26
O000mmenue u
CHCTEMATH3AIIH
. bubmuorexa [JOK
3HAHUH 110 TEME
52 19.11.  https://m.edsoo.ru/ff0a3f
DJIeKTpOMarHu
26 82
THBIE
koneOanus"
Mexannuaeckne
BOJIHBI. 20.11 bubmuorexa [JOK
53 = XapakTepucTuk 5 6. " hitps:/m.edsoo.ru/ff0a3f
1 MEXaHUYECKUX 82
BOJIH
CBolicTBa
54 MEXaHUYECKUX 21.11.
BOJIH 26
3By 24.11.
55 XapakTepucTuK 26
U 3ByKa
Wnodpa3syk u
JIETPa3BYK.
i]H pOBOzK bubmuorexa [JOK
56 ™ 25.11. https://m.edsoo.ru/ff0a3f
3arpsi3HeHUE
N 26 82
OKpYXKaromIeH
Cpensl
57 Pemenue 3amau 26.11.
26
DJIEeKTPOMArHuT bubnnoreka [HOK
58 HBIE BOJIHEL. 27.11. https://m.edsoo.ru/ff0a3f
W3nyuenue 26 82
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SJICKTPOMAaruiuTH
bIX BOJIH

59

OHeprus
AJIEKTPOMArHUTH
bIX BOJIH.
CaoiicTBa
3JIEKTPOMAarHuTH
bIX BOJIH

28.11.

26

60

61

62

63

64

[Ixana
AIIEKTPOMAarHUTH
BIX BOJIH.
[Ipumenenue
3JIEKTPOMArHuTH
BIX BOJIH B
TEXHHUKE U OBITY

ITpuHUMIIBL
PaIMOCBS3H U
TeJNEBUIEHUS.
Panuosmoxanus.
DJIEKTPOMAarHuT
HOE 3arpsi3HEHUE
OKpYyKaroleun
cpenbl
KonTponbHas
pabota o Teme
"Konebanusa u
BOJIHBI"

Cser. 3akoH
IPSAMOJIMHEMHOT
0
pacrpoCTpaHeHH
s CBETa

Pemenune 3amau
Ha IPUMEHEHUE
3aKOHa
MPSAMOJIMHENHOT
o
pacnpocTpaHeHn
sI CBeTa

01.12.

26

02.12.

26

03.12.

26

04.12.

26

05.12.

26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f
82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f
82

65

Otpaxenue
ceera. [Inockoe
3epKaJo.
Cdepuueckoe

08.12.

26

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f
82
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3epKajo

66

[Ipenomnenue
CBeETA.
AOCOIIIOTHBIN U
OTHOCHUTEIIBHBIN
IMOKa3aTelb
MPEJIOMIICHUS.
ITomHoe
BHYTpPEHHEE
OTpakeHHe.
IIpenenbublii
YTOJI TIOJTHOTO
BHYTPEHHETO
OTpaXKEHUS

09.12.

26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f
82

67

Pemenue 3amau
Ha MPUMEHEHUE
3aKOHOB
OTpaXXEHUS U
MIPEIOMIIEHUS
cBeTa

10.12.

26

68

Xon tydeit B
npu3Me.
Hucnepcus
cBeta. CI0KHBIH
cocTaB 0eIoro
cpeta. [IBer

11.12.

26

bu6mmoreka [JOK
https://m.edsoo.ru/ffOa3f
82

69

JIMH3EL
DoKyCHOE
paccTosiHue u
OITHUYECKAas
CcHJIa JTUH3BI

12.12.

26

70

IToctpoenue
HN300pakeHH B
JUH3aX U UX
CHUCTEMax.
YBenuuenue
JIUH3BI

15.12.

26

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f
82

71

Penrenue 3amau
Ha TTOCTPOEHHUE
U300paKeHHIA,
HOHy‘IaeMBIX C
IIOMOIIIBIO JINH3

16.12.

26

72

I'mas xak

bu6mmoreka [IOK
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OIITHYCCKAs 17.12. https://m.edsoo.ru/ff0a3f
cucTeMa 26 82
Pemienue 3anau.
Hpenerst 18.12.
73 IPUMEHUMOCTH 26
reOMETPUYECKOMN
ONTHKHU
CxopocTh cBeTa bubnnoreka HOK
74 1 METOJIBI €€ 19.12.  https://m.edsoo.ru/ff0a3f
U3MEpEHHS 26 82
Hucniepcust 22.12.
75
CBeTa 26
76 iﬁzp‘bepe‘mm 23.12.
26
KorepenThsie
HMCTOYHMKHU.
Y elOBHS bubmuorexa [JOK
77 24.12. https://m.edsoo.ru/ff0a3f
HaAOJIFOIEHUS
26 82
MaKCHMYMOB U
MHUHUMYMOB
25.12.
78 Pemenne 3amau
26
bu6mmoreka [IOK
IT 26.12.
79 PUMEHEHHE https://m.edsoo.ru/ff0a3f
UHTEpEpEHINH 26 g2
80 fiq’apamm 29.12.
BET
26
JudpakimonHas
pemeTKa.
V eoBiHe bu6mmorexa [IOK
81 30.12.  https://m.edsoo.ru/ff0a3f
HaOJTFOICHUS
26 82
IJIaBHBIX
MaKCHMYMOB
82 Pemenue 3amau 12.01.
27
[Tonepeunocts
CBETOBBIX BOJIH bubmnorexa [TOK
83 ' 13.01. | https://m.edsoo.ru/ff0a3f
[Honspuszanus 97 82

CBECTa
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84

Pemenue 3amau

14.01.
27

85

86

87

88

CBeTOBEBIE
SIBJIEHUS B
pupojie
0O0001EeHuEe 1
CHCTEMAaTH3alHs
3HAHUM I10 TEME
"Onruka"

KonTponbhas
pabora 1o Teme
«OnTukay»
['panuist
MIPUMEHUMOCTH
KJacCU4ecKoi
MEXaHUKH.
3aKOoHEBI
AJIEKTPOIMHAMU
KW Y IPUHIIATT
OTHOCHUTEIIEHOCT
51

15.01.
27

16.01.
27

19.01.
27

20.01.
27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f
82

89

IToctynatet
CIeMaIbHON
TEOPHUH
OTHOCHUTEIIBHOCT
n

21.01.
27

bu6mmoreka [JOK
https://m.edsoo.ru/ffOa3f
82

90

IIpocTpancTBeH
HO-BPEMEHHOU
WHTEpBaJ.
[IpeobOpazoBanu
a4 JlopeHua.
Ycnosue
MPUYUHHOCTH.
OTHOCHUTENBHOC
Th
OJTHOBPEMEHHOC
TH. 3aMeIJICHUE
BpEMEHU U
COKpaIieHue
JUTAHBI

22.01.
27

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f
82

91

OHeprus u
UMITYJIBC
PETATUBUCTCKON

23.01.
27
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YJaCTHUIIBI

CBsI3b MaccChI ¢

SHEpruen u
HMITVIECOM bu6mmoreka [IOK
92 y . 26.01. https://m.edsoo.ru/ff0a3f
PENSTUBUCTCKON
27 82
YACTHUILIBI.
DHeprus MoKost
PaBHoBecHoe
93 TEINIOBOE 27.01.
U3JTy4EHHE 27
3aKoH bu6mmoreka [IOK
94 28.01. https://m.edsoo.ru/ff0a3f
cMmemieHus Buna
27 82
I'umoresza M.
iamKa o bu6mmoreka [IOK
95 29.01. https://m.edsoo.ru/ffO0a3f
KBaHTaXx. 97 82
DoToHEBI
OHeprus u
96 UMITYJBC 30.01.
dotona 27
dotorpdexr.
Omngwiter A. T bu6mmoreka [JOK
97 Croierosa. 02.02. https://m.edsoo.ru/ff0a3f
3aKOHBI 27 82
dororddekra
YpaBHeHue
DiHIITEeHA Mg
botordhexTa bu6mmoreka [IOK
98 K ’ 03.02.  https://m.edsoo.ru/ff0a3f
paCHai{ 97 82
rpaHuIa
doroaddexra
[laBrenue cera.
99 Omprte! [1. H. 04.02.
JleGenena 27
10 BomHOBBIE bubmuorexa [JOK
CBOICTBA 05.02. https://m.edsoo.ru/ff0a3f
0
YaCTUIL 27 82
Bouurl ne
10 bpoiina. Inuna
BOJIHEI JI€ 06.02.
1 .
Bbpoitnst u 27

pa3mepsl
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obnactu

JIOKJIU3aluH
JIBUKYIIIEHUCS
YaCTUILIbI
10 Kopnyckynsipao
5 -BOJIHOBOM 09.02.
JTyaJi3M 27
10 Judpaxius bu6mmoreka [IOK
3 DJIEKTPOHOB Ha 10.02.  https://m.edsoo.ru/ff0a3f
KpHCTa/LIax 27 82
Crneuunduka
M3MEpPEHUN B
10 MUKpPOMHUPE. bubnuoreka [IOK
4 CooTHouIeHus 11.02.  https://m.edsoo.ru/ff0a3f
HEOMPEIEIEHHO 27 82
crei
I'eitzenOepra
10 Pemenue
rpaduIecKux 12.02.
5
3a7a4 27
10 Pem?HI/Ie
pacu€THBIX 13.02.
6
3a7a4 27
KonTponbHas
pabota no
10 TeMaMm:
7 "OcuoBel CTO", 16.02.
"KopnyckynsipH 27
0-BOJIHOBOM
Tyanusm"
OnbITHI 110
WCCIICIOBAaHHIO
10 CTPOCHHUSI aTOMa. bubmorexa [JOK
17.02.  https://m.edsoo.ru/ff0a3f
8 [TmanerapHast
27 82
MOJIeJTh aToMa
Pezepdopna
10 [Toctynatet
5 Bopay 18.02.
27
1 Buasl ciektpos. bubnnoreka [HOK
0 Criextp ypoBHEH 19.02.  https://m.edsoo.ru/ff0a3f
SHEPIHHU aToMa 27 82
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BOJIOpOJIA

11

11

11

CronTanHOE U
BBIHYKJICHHOE
U3JIy4eHHE
cBeTa

Jlazep

Hyxkionnas
MOJIEJIb sAIpa
I'eit3enOepra-
NBaneHko.
3apsn u
MacCOBO€ YHCIIO
anpa. M3oTonsl.
PagnoaxtuBHocT
b

20.02.

27

24.02.

27

25.02.

27

bu6mmoreka [IOK

https://m.edsoo.ru/ffOa3f

82

11

11

3aKkoH
PaaTuOaKTUBHOTO
pacnaza.
CBolicTBa
MOHU3HUPYIOIIET
0 U3JIy4YECHUSI.
Brnusaue
PaAOAKTUBHOCT
1 Ha )KUBLIE
OpTaHU3MBI.
Jo3nmerpus

DHeprusi CBA3U
HYKJIOHOB B
sanape. SnepHsie
cuibl. Jledekr
MAacCCBhI SI/Ipa.
Snepusie
peaKiuu.

S nepHble
PEaKTOPHI.
[TpoGnembr
YIPABISIEMOTO
TEPMOSIAEPHOTO
CUHTE3A.
DKOJIOTMYECKHUE
aCIEKThI

26.02.

27

27.02.

27

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3f

82

bu6mmorexa [IOK

https://m.edsoo.ru/ff0a3f

82
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pa3BUTHUA
91 (S0)3 (0)1
SHEPIreTHKU

11

11

Metonrl
perucTpaluu u
HCCIICAOBAHUS
3JIEMEHTapHBIX
YaCTHII.
DyHIaMEHTAIbH
13
B3aNMOJICHCTBHSA
. bapuonsl,
ME30HBI 1
JICITOHEL.
[IpencraBnenue
o CrangapTHoit
Mozenu. KBapk-
TJIFOOHHAs
MOJIEIb aJJPpOHOB

®dusuka 3a
npeaeaaMu
CranpapTtHoii
Mozenu. TémHas
MaTepus u
TEMHAS DHEPTHUSL.
Ennucrso
buznIecKoit
KapTHUHBI MUpa

02.08.

27

03.03.

27

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa3f
82

11

11

OTansl pa3BUTHS
aCTPOHOMHUHU.
3HaueHue
aCTPOHOMUHU

[IpumenumocTs
3aKOHOB (DM3HUKH
19 OOBSICHEHUS
TIPUPOIBI
KOCMHYECKUX
00BEKTOB.
Metonsl
aCTPOHOMHUYECK
150:¢
HCCIIeI0BaHUM

04.03.

27

05.08.

27

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f
82

12

CoBpeMeHHbIE

bubmuoreka [JOK
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12

12

ONITHYECKUE
TEJIECKOTIBI,
PaIuoTENeCKOI
BI,
BHeaTMoc(depHa
ST ACTPOHOMHSI

Bun 38é3qH0r0
HeOa.
Co3zBe3nusl,
SIPKHE 3BE3NBI,
IUTAHETHI, UX
BUIMUMOE
JIBIKEHHUE

ConHeuHas
cHCTEMA.
Comnnre.
ConneuHas
aKTHBHOCTD.
HcTounuk
sHepruu CosHIa
U 3BE3]

06.03.

27

10.03.

27

11.03.

27

https://m.edsoo.ru/ff0a3f
82

bubmuorexa [JOK
https://m.edsoo.ru/ffOa3f
82

12

12

3BE31IBI, NX
OCHOBHBIE
XapaKTePUCTUKU
. Anarpamma
"CIEeKTpaIbHBIN
KJIacC —
CBETUMOCTB"

3Be3 161 TIIABHOMN

MOCICA0OBAaTCIbH
OCTH

12.03.

27

13.03.

27

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f
82

12

Bnytpennee
CTpOEHUE 3BE3]I.
CoBpeMeHHbIE
MIpPEICTABICHUS
o
MPOUCXO0XKICHUHI
Y DBOJIIOIUHU
CouHiia ¥ 3BE3]1.
OTankl KU3HA
3BE3N

16.03.

27

12

Mieunsii [IyTs
— Hala

17.03.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

T'amakTuka.

THIIBI raTakTHK.
UéEpHsbie bIpbl B
sipax rajJakTUK

27

12

12

12

13

Bcenennas.
Pacmmpenue
Bcenennoii.
3akoHn Xab0ua.
Teopus
Bboapmoro
B3pbIBA.
PenmnkToBoe
U3IIy4CHHE
MacmrrabHas
CTPYKTypa
Bcenennoii.
MeraranakTuka

Hepeménnrie
POOJIEMBI
aCTPOHOMHUHU

duznueckuit
MPAKTUKYM T10
TeMe
"UccnemoBanue
MAarHuTHOTO
OISt
IIOCTOSTHHBIX
MarHuToB" UiIn
"Uccnemopanue
CBOICTB
dbeppomMarueTuk
oB'" niIn
"UccnemoBanue
EUCTBHUS
ITOCTOSTHHOTO
MAar"gura Ha
paMKy ¢ TOKOM"

1

18.03.

27

19.03.

27

20.08.

27

30.08.

27

bubmuorexa [JOK
https://m.edsoo.ru/ffOa3f
82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f
82

13

Dusnyeckui
MIPaKTUKYM I10
TEMe
"U3mepenne
cuiel Ammepa"
w "N3yuenune

1

31.03.

27



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

3aBHCHMOCTH
cuiibl AMriepa
OT CHJIBI TOKA"
3 R0
"Onpenenenue
MarHuTHOM
WHIYKIIUU Ha
OCHOBE
U3MEPEHUS
cuibl Amnepa”

13

duznmueckuit
MPaKTUKYM T10
TEME
"UccnemoBanue
SIBJICHUSA
3JICKTPOMAarHUTH
ol UHAYKIMH"
5810
"Onpenenenue
WHIYKIAH
BUXPEBOTO
MAarHuTHOTO
moJis"

1

01.04.
27

13

13

dusznyeckui
MPAKTUKYM T10
TeMe
"Uccnenoanue
SBJICHUS
CaMOMHIYKIUHN"
win "COopka
MOJIENH
AIEKTPOMArHUTH
oro reneparopa"

Dduznueckuit
MPAKTUKYM T10
TeMe
"U3mepenue
nepuojia
CBOOOIHBIX
KoJIeOaHMH
HHUTSHOTO U
MPY>KUHHOTO
MasTHUKOB"

02.04.
27

03.04.
27




13

13

duznyeckuit
MPaKTUKYM T10
TeMe
"IIpeobpazoBan
1€ DHEPTUH B
IPYKHHHOM
MasTHUKE"

duznyeckuit
MPAKTUKYM IO
TEME
"UccnemoBanue
MePEMEHHOTO
TOKa uepe3
IOCJIEIOBATEIIHH
0 COeTMHEHHEBIE
KOHJICHCATOD,
KaTyUIKy U
pesucrop" unu
"UccneqoBanue
paboThl
HCTOYHHKOB
CBETAa B IECIU
MePEMEHHOTO
ToKa"

1

06.04.
27

07.04.
27

13

duznueckuit
MPAKTUKYM T10
teme "M3yuenue
napameTpoB
3BYKOBOM
BOJIHBI"

08.04.
27

13

Duznueckuit
MPAKTUKYM TI0
TeMe
"U3mepenue
MMOKa3aTels
MIPEIOMIIEHUS
crekna" uim
"Ilonyuenue
N300pakeHUS B
CHCTEME U3
IJIOCKOT'O
3epkaia u
JIMH3EI"

09.04.
27




13

14

duzndeckui
MPaKTUKYM T10
TeMe
"UccnenoBanue
3aBUCUMOCTH
doxycHOTO
paccTosiHus OT
BelecTBa (Ha
npumepe
KUJIKUX JTHH3)"
WJIH
"U3mepenue
doxycHoro
paccTostHuS
pacceuBaromx
H3"

duznyeckuit
MPAKTUKYM I10
TeEME
"HabGmroneuue
T paKuy,
uHTepPepeHun
Y TIOJISIpU3AITIU
cBera"

10.04.
27

13.04.
27

14

duzndeckui
MPAKTUKYM I10
TeMe
"Onpenenenne
UMITyJIbCa U
SHEPTrUu
PENATUBUCTCKHUX
yacTuil (1o
dororpadpusam
TPEKOB
3apsHKEHHBIX
YacTHI] B
MarHuTHOM
nose)"

14.04.
27

14

dusznueckuit
MPAKTUKYM IO
TEME
"N3mepenue
MMOCTOSTHHOM

15.04.
27




Ilnanka Ha
OCHOBE
UCCJICIOBAHUS
dotorpdexra”
WIH
"HUccnenoBanue
3aBUCHUMOCTH
CHUJIBI TOKa Yepe3
CBETOAMO]T OT
HanpspkeHus"

14

14

14

duznmueckuit
MPaKTUKYM T10
TEME
"UccnemoBanue
CIIeKTpa
pa3peKEeHHOTO
aTOMapHOTO
BOJIOpOJA H
HU3MEPECHHE
MMOCTOSTHHOM
Pun6epra"
Dduznueckuit
MPaKTUKYM T10
TeMe
"UccnemoBanue
PaIuOaKTUBHOTO
¢dona c
HCIOJIL30BaHUE
M po3umMerpa”
unn "N3yuenue
MTOTJIOIICHHS
Oera-yacTuIl
amoMuHIEM"

Dduznueckuit
MPaKTUKYM T10
TeMe
"Habmaroneuus
3BE3THOrO Heba
HEBOOPYKEHHBI
M TJIa30M C
HCITOJIb30BaHIE
M
KOMITbIOTEPHBIX

16.04.
27

17.04.
27

20.04.
27




MIPUIIOKEHU N
IS
onpeeICHUs
MOJIOKEHUS
HEeOECHBIX
00BEKTOB Ha
KOHKPETHYIO
JIaTy: OCHOBHbIE
CO3BE3IU
CeBepHoro
MOJTyIIApUs U
SIpKUE 3BE31b1"
5810
"HabGaronenus B
teneckol JIyHsl,
IUIaHET,
TYMaHHOCTEHN U
3BE3HBIX
CKOIUIeHUI"

14

0O00011eHnEe "
CHCTEMAaTU3aIlHs
3HaHuil. Poib
buzuku u
aCTPOHOMUH B
9KOHOMMYECKOM,
TEXHOJIOTHYECKO
W, coIfManbHOM U
STHUYECKOM
chepax
IeATEIIbHOCTH
YyeJioBeKa

21.04.
27

14

O6o0061eHne u
CHUCTEMaTH3aIUs
3HaHui. Poib u
MecTO (PU3UKHU U
aCTPOHOMUH B
COBPEMEHHOM
Hay4YHOH
KapTUHE MHUpa

22.04.
27

14

0O000menue n
CHCTEMAaTH3allHs
3HaHuM. Poib
buznueckoit

23.04.
27




14

TEOpHUU B
dbopMHUpOBaHUH
MpEeJCTaBICHUI
0 pu3HUecKou
KapTUHE MHUPA,
MECTO
buznueckoit
KapTUHBI MUPA B
o01eM psay
COBPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
MpeCTaBICHUI
0 MpUpojie
O06o0061IEHNE U
CHCTEMAaTHU3allHs
3HAHHUH 10 TEME
"Kunemaruka"

24.04.
27

15

O0o061IeHNE U
CHCTEMaTH3aIus
3HAHUM I10 TeMe
"Kunemaruka"

27.04.
27

15

0O0001eHue n
CHCTEMAaTU3allHs
3HAHUM I10 TeMe
"Inaamuka"

28.04.
27

15

0O00011eHue "
CHCTEMAaTU3allHs
3HAHUM II0 TEME
"CraTnka
TBEpaoro tena"

29.04.
27

15

0O0001eHne n
CHCTEMATHU3ALIUS
3HAaHUH 110 TEME
"3aKOHEBI
COXpaHEHHUS B
MexaHuke"

30.04.
27

15

0O000menue n
CHCTEMAaTH3aIHs
3HAHUM I10 TEME
"OCHOBBI
MOJIEKYJIIPHO-
KHUHETUYCSCKOM

04.05.
27




Teopun"

15

0O0001EeHuEe 1
CHCTEMAaTHU3allHs
3HAHUM I10 TEME
"TepMoAMHAMUK
a. TernoBkie
MaIuHb"

05.05.
27

15

15

15

15

16

16

O0o0061IeH e U
CHCTEMAaTHU3allHs
3HAHUM I10 TEME
"ArperaTHble
COCTOSIHUS
BEIIECTBA.
da3oBrIe
nepexomnl"

O0o061IeHNE U
CHCTEMAaTHU3aLlH
3HAHHUH 10 TEME
"DneKTpuuecKoe
moje"

0O0001eHue n
CHCTEMAaTHU3allHs
3HAHUM I10 TeMe
"TTocTOSTHHBIN
JJIEKTPUYECKHUI

TOK"

O06o06mIeH e U
CHCTEMaTH3aIus
3HAHUM T10 TEMe
"Toxu B
Ppa3IUIHBIX
cpenax"
O06o06mIcHuE U
CHCTEMAaTH3aIus
3HAHUM T10 TEMe
"MaruutHoe
mmone"

PesepBHbIit
YPOK.
O606meHue u
CUCTeMaTH3aLHs
3HAHUU 1O TeMe
"JneKkTpoMariu

06.05.
27

07.05.
27

08.05.
27

12.05.
27

13.05.
27

14.05.
27




THast UHAYKUIUS"

16

Pe3epBHblii
YPOK.
O0o0061IeH e U
CHCTEMAaTHU3allHs
3HAHUM I10 TEME
"MexaHndecKue
KoyneOanus"

15.05.
27

16

16

Pe3epBHbIit
YPOK.
O0o061IeH e U
CHCTEMAaTHU3aIlH
3HAHHUH 10 TEME
"DyeKTpOoMarHu
THBIE
KoJieOanus"
PezepBHbIit
YPOK.
O06o0061IEHNE U
CHCTEMAaTHU3allHs
3HAHUH 110 TEME
"MexaHn4eckue
51
AJIIEKTPOMArHUTH
bI€ BOJIHEI"

15.05.
27

18.05.
27

16

Pe3epBHbIit
YPOK.
0O00011IeHNEe U
CHCTEMAaTHU3allHs
3HAHUM T10 TEMe
"Onruka"

18.05.
27

16

Pe3epBHbIit
YPOK.
0O00011eHne n
CHCTEMAaTH3aIus
3HAHUM T10 TEMe
"OcuoBrr CTO"

19.05.
27

16

Pe3epBHblIii
YPOK.
O606meHue u
cUCTEeMaTU3aIus
3HAHUM 110 TEME
"KopnyckynsipH

20.05.
27




0-BOJIHOBOH
Jyanusm"

Pe3epBHbIit
YPOK.

16 O0o061IeH e U
CHCTEMAaTHU3allHs
3HAHUM 10 TEME
"®du3nka aroma"

20.05.
27

Pe3epBHbIit
YPOK.
O0o061IeH e U
CHCTEMAaTHU3aIlH
16 3HAaHMIH 10 TEME
"dusnka
aTOMHOTO Spa
51
DJIEMEHTAPHBIX
qactur”

Pe3epBHblii

YPOK.

17 0O00011eHne 1
CUCTEMAaTH3AINA
3HaHUH 110 TEME

"D1eMEHTBI

actpouzuxu”

22.05.
27

22.05.
27

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

170

16

YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIAA YYEHUKA:

A.E.Mapon , tnaaktudyeckue marepuadsl (Ipoga)

METOINYECKHUE MATEPHUAJIBI 1JI YYUTEJISA:




JI.LK. Kupuk ¢usuka —noypounoe mianuposanue IUO®POBBIE

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka LIOK https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3f82




