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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM 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 ~ ®denepanuy,  peaqu3ylOmMX  OCHOBHBIE  00pa3oBaTeiIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaroluxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenune kypca (u3uku yriayOJEHHOTO YPOBHS IMO3BOJISIET pealn30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTLHOTO O00pa30BaHUA IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme mo (QusMke ONpENensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/JOB K TMpernojiaBaHvio (U3MKU Ha YIIIYOJIEHHOM YPOBHE MpHU YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/T IO3HAHUS TP BBHIIIOJIHEHUU UMH YIEOHBIX UCCIIETOBAHHIMA.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3leioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BELIECTBE U
noJie.

Hoea zymanumapuszayuu. EE peannsanus NPeaIIoNaracT HCIHOJb30BAHUE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEeMaMHu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. g yrimyOnaéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
7Ba crocoba peanu3zalud (PU3NYECKOrO0 TMpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHusi paznena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PAdOT M MPaKTUKyMa NpeACTaBieHa €AUHBIM IepeuyHeM. Brioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecmeunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3nenioB. /(s kayecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyAOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOUYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEUMUBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BaHUEM (U3UUYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
mpoecCHOHANbHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HUKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB pEIICHUs] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3UYECKUX OCHOB M TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs] TOCTOBEPHOCTH MOJYUYCHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHIYaTbHBIX
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.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuuMH  (abconroTHas U
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBo naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumansHbeie cuctemsl orcyéra. [lpuHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSTOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHusl MO BEIWYUHE YIIoBOro koddduimeHra
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTymarenbHoe W BpaliaTelbHOE JBHKCHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM PpPaBHOBECHS TBEPAOIO TeEa, HMEIOLIEIO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha MajlloM M Ha KOHEYHOM mepemelleHuu. ['paduyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KoCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepeHne nMmiyiibca Teiia o TOpPMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozeneid. Macca u pa3Mepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHUS BEIMYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaXX€HUE IS BHYTPEHHEH SHEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Beruucienue padboThl 1o rpapuky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAenbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMIEKThl MCIOJIb30BaHUs TEIUIOBBIX JBUTraTenen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3AIUSA «TEIJIOBBIX» OTXOMOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue annabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
TEIJI0Ta Mapoo0pa30BaHUA.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
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 KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa30BbIX MEPEX0IaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

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.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JaeopMalid  pe3MHOBOro oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl AJIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HaNpsHKEHHOCTH 3TUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTUH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT ILIOMIAau
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COSUHEHUH KOHIECHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampsokenune U u DJ1C é&.

3akod OMa i1 ydacTka 1eIu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3ekTpudeckux 1eneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM  (3aMKHYTOM) D2JIGKTPUYECKOW Ienmu. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT HANpsDKEHHs JJIA PEe3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB 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.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejeina u3MepeHusi ammnepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TMOJIE3HONM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes I dIEKTPOoIIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYINPOBOJHUKOBBIE NPUOOPHI: JHOA,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHBbI eKTposnsza Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBICHWE, HAay4YHbId (DaKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHbIE PUOOPHI, IUPPOBas 1a00paToOpusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTophl 1 X MPOEKIUK Ha OCH KOOPAMHAT, CII0KEHHUE 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
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUAKUE KPUCTAIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JUaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOI'MYCCKHUEC IIPOHCCChI: IMPHUMCHCHUC

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

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBUKEHUS My4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AEUCTBUS OCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBnenue ANEKTpOMAarHUTHOW MWHAyKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTMBHOCTM B LENU MOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
1€4b, COJICHOWU/I, 3aIlIUTa OT JICKTPU3ALMU TEJI IPU ABMKEHUN B MATHUTHOM TOJIE
3eMJIH.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3apucumMoctd J/JC caMOMHAYKIUH OT CKOPOCTH WU3MEHECHHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHWYECKOM sHepruu). BriBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u uactota koneOGanuid. Ilepron Manbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHMe 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJCOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0J€ KoJeOaHH Ha yIIPyroM MOJBECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

Konebatenbubiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMAarHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPpU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHIIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, Karyuika MHAYKTUBHOCTH W KOHJIEHCATOp B LI NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbIE GOJIHD.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoMCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXCHWE,  MNPEIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyecknue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C AMIUIUTYAOU H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKyMm.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o00pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH MPU NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWEMIIETO JUH3Y NOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas peméTka. YCJIOBUE HaOII0ICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIUOHHBIN ammapar, MpPOCBETICHHE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHUS OT BemecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, tHTEpPEPEeHIINH U TTOJSIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune TIIMHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpa3zoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznea 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BomHoBbIE cBOMCTBa yacTull. Bonnuel ae bpoits. [Inuna BosiHbL 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYINPOBOAHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO ] OT HAIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl cnexktpoB. CiekTp ypoBHEN SHEPTUU aToMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U NEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

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. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B IMPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peakTopsl. [IpodiemMsr
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangaptHoi Moaenu. KBapk-TirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, siepHbIi  peakTop, TEPMOSACPHBIN peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue norsiouieHus OeTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMHUYECKUX HcchaeqoBaHUl. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[narpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHHUEM
KOMITBIOTEPHBIX TIPUIIOKECHHUHN ISl OMPEIeIICHHs TTOJI0KEeHHUSI HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJUHAMUKAY», «DIEKTpoauHaMuKay», «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH c(epax AesITeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3MUeCKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENbHbIE PUOOPHI, UPpPOBas 1ad0paTOpusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUS B KUBOU
pUpoJe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, tenepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I arrapar, BOJIOKOHHAs OIITHKA, COJTHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

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  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TUTAHBI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJIICHHE JICHCTBUU B OKpyXKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3MKHM, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJW3UpPOBAThH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3aJayd pPe3yJibTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHNE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, PecypcocOepekeHus, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
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
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
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 MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

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

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



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

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

UCIIOJIB30BaTh TPHUEMBI pediekcuu 1Jisi OICHKA CUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBl JIPYTUX NPU AHAINA3€ 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

COBEPIIEHCTBYETCS AMOUUOHAIIbHBIN MHTEIUIEKT, peAnoaraonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JIeHCTBOBATh, UCXO/S U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIe pe3ysbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE ITOJIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKON
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalHWEed MOJIEKYJI W €ro TeMIepaTypou, YypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ITOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SBJICHMS, UCIOIb3YS BEINYUHBIL:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa uA€albHOro Trasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsSOKEHHOCTh TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO IIapa B
BaKyyM€ M B JAMDJIEKTPUKE, MNOTCHIMAI 3JIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAIMs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaaum, EKTPU3aLUs Tell, SKBUMIOTEHIUATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHUJIE TpaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTENBHBIE OTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJI01aTh TpaBuiIa 0€30MacHOro TpyJa MPH MPOBEICHUU UCCIEI0OBaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 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
penieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI PKOJIOTUUECKON O€30MacHOCTH, MPEJICTABICHUN O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIH30BaTh COBPEMEHHbIE HH(OPMAIIHOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O U  OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pacCMaTpUBaeMOi MpoOIeMbI;

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

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE PE3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh POJb (PU3UKK B DIKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3THYECKOU cdepax NesATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYECHUE OINHCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MasSTHHK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SBJICHUS, UCTIONIB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YHCEN U 3HEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3apsl sipa, SHEPTUSI CBA3U S1pPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paXKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tell, YBOJIONHH 3BE3 M BeeneHHoi;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTb  BBIBOJABI 1O  pe3yibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI 10 MPOBEPKE MPEITI0KEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOro TPy/la MpU MPOBEACHUN HCCIICIOBAaHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HEIBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOANTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
Pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPAlliU 3HAHUHA U3 IPYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPONU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



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 MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIFHO PACTIPEACIATh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUNHAMUKA
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HampaBJieHHas Ha

BOCITMTaHUE
Poccuiickas 3CTETUYECKOTr0O
31 OCHOBBI MOJIEKYISIPHOKHHETUYECKON 15 DIIEKTPOHHAS OTHOIICHHUS K MHPY,
TEOpHUH IIKoJIa BKJTFOYAs ACTETHKY
https://resh.edu.ru HAaY4YHOTO
TBOPYECTBA,
MIPUCYILETO
busnueckoil Hayke
VYyeOHas cutyanus,
HarpaBJieHHAs Ha
OCO3HAHHE JTUYHOTO
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 bubmmorexa TIOK BKJI4/1a B
https://m.edsoo.ru
MIOCTPOEHUE
YCTOWUYHBOIO
Oymyuiero
33 ArperaTHbI€ COCTOSTHUS BEUIECTBA. 14 Poccuiickas VYyeOHbBIC CUTYAINH,
' @da30BbIe IEPEXOAbI 3JEKTPOHHAS pacKpbIBaIoIIne



https://resh.edu.ru/
https://m.edsoo.ru/

LIKOJIa
https://resh.edu.ru

CIIOCOOHOCTh
OIICHUBATh
CUTYAIHIO U
MIPUHUMATH
OCO3HAHHBIC
perieHus,
OPUEHTUPYSICh Ha
MOpPaJIbHO-
HPaBCTBEHHBIC
HOPMBI U IIEHHOCTH,
B TOM YHCIIC B
JIeSITCIIbHOCTH
Y4EHOTO

Hroro no pazneny

Paznen 4. JIEKTPOJAUHAMUKA

49

4.1 DNEKTPUUECKOE 110JIE

4.2 [ToCTOSTHHBIN 3IEKTPUYECKHUN TOK

24

24

bu6nuoreka [IOK
https://m.edsoo.ru

Poccuiickas
3JIEKTPOHHAs
IIKOJIa
https://resh.edu.ru

[IpoekTHas 3anaua,
HarpaBJICHHAs
¢dbopmupoBaHue
LIEHHOCTHOTO
OTHOIIECHUS K
JOCTH)KEHUSIM
POCCHUICKUX
Y4E€HBIX B 00J1aCTH
(GU3HUKHN U TEXHUKE.

[IpoexTHas 3amaua,
HaIpaBlIeHHAs
dhopmupoBaHue
TOTOBHOCTH BECTH



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

COBMECTHYIO
JIEITENHHOCTD B
HMHTEpecax
IPaXJIaHCKOTO
oOmiecTBa

PazBuBaromias

yueOHas cCUTyalus,
HarpaBJIeHHas Ha

MPUHSTHE
bubmuorexa [JOK
4.3 TokH B pa3IuyHBIX cpelax 6 TPaIUITMOHHBIX
https://m.edsoo.ru
00II[EYETIOBEYECKUX
T'YMaHUCTHYCCKHUX U
JIEMOKPATUICCKUX
IeHHOCTEeH
Uroro no pazgeny 54
Paznen 5. PUBUUYECKHUUN TIPAKTUKYM
. [IpakTukym,
Poccuiickas .
HaIPaBJICHHBIN Ha
. DJIEKTPOHHAsA
5.1 OuznuecKuii MpaKTHKyM 16 16 P OCO3HaHHE
Hosa IIEHHOCTH HayIHOMN
https://resh.edu.ru v
TIESITENIbHOCTH
Hroro no pazgeny 16
becena
HaIpaBJICHHAs Ha
bubnunoreka IIOK OpMHPOBaHHE
PeszepBHoe Bpems 10 1 opmrp .
https://m.edsoo.ru rpak1aHCKOM
Ju(0%35000%051

oOyuJaromerocst Kak



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

aKTUBHOI'O U
OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO
oOmiecTBa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KoanuecTBo 4acoB Buani
DJIeKTPOHHbIE AeATeIbHOCTH
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie) 00y4arouuxcs ¢
Konrpoabnbsie IIpakruuyeckue .
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE  y4eTOM paldouei
padoThI padoTshI
pecypcsl NMPorpamMmMbl
BOCIIUTAHUS
Paznea 1. JIEKTPOJAUHAMUKA
VY4eOHble CUTYyalIUH,
pacKpbIBaroLIne
TOTOBHOCTbH B
. MIpOLIECCE U3YyUEHUS
Poccuiickas
¢buzuku
JJIEKTPOHHAs
1.1 MarautHoOE 11071€ 14 p OCYILIECTBIIATH
Hota MIPOEKTHYIO U
https://resh.edu.ru P
HCCIIEIOBATEIbCKYIO
JIESATEIBHOCTD
WHJUBUIyaJIbHO U B
rpymnie
[IpakTukym,
HaIlpaBJICHHBIN HA
but6mmoreka [IOK
1.2 DNEeKTpOMAarHuTHAasE HHIYKIHS 13 1 OCO3HaHUe
https://m.edso0.ru .
LIEHHOCTH Hay4YHOU
JIeSATENBHOCTH
Uroro no pazneny 27
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
2.1 Mexanudeckue KojieOaHus 10 Poccuiickas Huckyccus,



https://resh.edu.ru/
https://m.edsoo.ru/

2.2

DNIeKTpOMarHuTHBIE KoJieOaHus

15

3JEKTPOHHAS
LIKOJIa
https://resh.edu.ru

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

HarpaBJIeHHas Ha
dhopmupoBaHue
MUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
¢bu3nveckoil HayKu

MoTtuBannoHHas
Oecena,
HampaBJieHHas Ha
¢dbopmupoBaHue
TOTOBHOCTH K
00pa30BaHMIO U
caMm000pa30BaHUIO
B 00acTH (pU3MKH
Ha MPOTSHKEHUU
BCEH KU3HU

2.3

Mexanuueckne n
ANEKTPOMATHUTHBIE BOJIHBI

10

Poccuiickas
3JIEKTPOHHAs
IIKOJIa
https://resh.edu.ru

TBopueckas pabora,
HarpaBJIeHHas Ha
pa3BUTHE HHTEpeca
K Pa3JInYHBIM
cepam
npodeccnoHaNbHOMI
JeSITETbHOCTH, B
TOM YHCJIC
CBSI3aHHBIM C
¢buzuKoii n
TEXHUKOW, YMEHUE
COBEpIIATH



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

2.4 Onruka 25 1

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

OCO3HAHHBIN BBHIOOP
Oynyei
npodeccuu u
peanr30BhIBATH
COOCTBEHHbBIE
JKU3HCHHBIC TIJIaHbI

TBopueckas padora,
HarpaBJICHHas Ha
BOCITUTAHUE
ACTETHYECKOTO
OTHOIICHHS K MUDY,
BKJTIOYAst 3CTETUKY
HAYYHOTO
TBOPYECTBA,
MPUCYLIETO
¢dusnueckoil Hayke

Hroro mo pazueny 60

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

VYyeOHas cutyanus,
HarpaBJIeHHas Ha

Poccuiickas
OCO3HAaHHE JTMYHOTO

SJIEKTPOHHAS

3.1 OcHoBrl CTO 5 p BKJIaJa B

HosIa IIOCTPOCHUE

https://resh.edu.ru 13
YCTOWYHBOTO
Oymyuiero

Hroro no pazgeny 5

Pa3znea 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/
https://resh.edu.ru/

41

4.2

KopmyckynsipHO-BOITHOBOM
JyaJn3m

duszuka aroma

15

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

Poccuiickas
3JEKTPOHHAS
IIKoJa
https://resh.edu.ru

VY4eOHbIe CUTYaIuH,
pacKpbIBaIOININE
CIIOCOOHOCTH
OLICHUBATh
CUTYAIHIO U
NPUHUMATD
OCO3HaAHHBIC
pelIeHus,
OPUEHTHPYSICh Ha
MOpaIbHO-
HPABCTBCHHBIC
HOPMBI M IECHHOCTH,
B TOM YHCJIE B
JIeATETLHOCTH
Y4EHOTO

[TpoekTHast 3aaua,
HarpaBJICHHAs
dbopMupoBaHue
IIEHHOCTHOTO
OTHOIICHHS K
JIOCTHYKEHHUSM
POCCHUICKUX
Y4E€HBIX B 00J1aCTH
(bU3UKU ¥ TEXHUKE

4.3

®u3rKa aTOMHOTO 4/1pa U
3JIEMEHTAPHBIX YACTHII

but6mmoreka [IOK
https://m.edsoo.ru

[IpoekTHas 3anaya,
HarpaBJeHHAs
dhopmupoBaHue
TOTOBHOCTH BECTH
COBMECTHYIO



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

JACATCIIbHOCTDL B

HMHTEpecax
IPa)xJIaHCKOTO
oOmiecTBa

Hroro mo pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU
PazBuBaromas

yueOHas cuTyanus,
HarpaBJICHHas Ha

Poccwuiickas
MPUHSTHE
DJIeMEHTHI aCTPOHOMHUH U IEKTPOHHAS
51 12 TPaIUITMOHHBIX
acTpoQusuicu Hko1a 00IIEYETIOBEYECKUX
https://resh.edu.ru H
T'YMaHUCTHYECKHUX U
JIEMOKPATHICCKUX
IeHHOCTEeH
Hroro no paszneny 12
Paznen 6. PUBUUYECKHUUN TIPAKTUKYM
becena
HampaBlieHHas Ha
¢dbopmupoBaHue
rpak 1aHCKOM
o Bubnunoreka [IOK MMO3UIIAHU
6.1 OuznyecKkuil NPakTUKYyM 16 16 R 1

https://m.edsoo.ru

oOydJaromierocst Kak
AKTUBHOTO 1
OTBETCTBEHHOI'O
YJICHA POCCUICKOTO
oOmecTBa



https://resh.edu.ru/
https://m.edsoo.ru/

Hroro mo pazneny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremarusanus 1 00001eHne
MIPEAMETHOTO COACPKaHUS U

7.1 OIIBITA NESTEIbHOCTH, 15
IPUOOPETEHHOTO NPU U3YUYEHUH
Kkypca ¢usuku 10 — 11 kmaccos

Poccuiickas
AJICKTPOHHAS
IIKOJIa
https://resh.edu.ru

VY4eOHbIe cUTyaIu,
pacKpbIBaIOIIUEC
TOTOBHOCTB B
npoLecce U3y4eHUs
bu3uKn
OCYIIECTBIISTH
MPOCKTHYIO
UCCIICI0BATEIbCKYIO
JeSTEIbHOCTb
WHIUBHUIyaJIbHO U B
rpymnime

Hroro nio pazgeny 15

PesepBHOE Bpems 10

but6mmoreka [IOK
https://m.edsoo.ru

TBopueckas pabora,
HarpaBJIeHHas Ha
pa3BUTHE HHTEpeca
K Pa3JInYHbIM
chepam
npo¢eCCHOHATBHON
JeSITETTHHOCTH, B
TOM YHCJIC
CBSI3aHHBIM C
¢buzukoii n
TEXHUKOH, yMeHue
COBEpILIAThH
OCO3HAHHBIH BBIOOP

Oynyei



https://resh.edu.ru/
https://m.edsoo.ru/

npodeccuu u
pealin30BhIBaTh
COOCTBEHHBIE
>KU3HEHHBIE [IJIaHbI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

1.09

2.09

Tema ypoka

®duszuka — pyHgaMeHTaabHas HayKa o
IIpUpoIEe

Hay‘lHHfI METOJ IMMO3HAHUA U MCTOIbI
HUCCICIOBAaHUA (1)I/I3I/I‘IeCKI/IX SIBICHUM

KoanuecTBo 4acoB

Kon
TPO

JbH
Bcero KHe

b padot
0
pa bl

OTbI

IIpax
THYeC

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

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

ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru

Hcnonb3oBanue
o0opynoBanusi
nenTpa "Touka
pocra"

2.09

DKCIIEpUMEHT U TEOpUs B IIPOLECCE
no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS
IIKoJIa
https://resh.edu.ru

5.09

Crioco0sI n3mMepeHus: GU3NIecKux

bu6mmoreka [IOK

JlaTumk



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

6.09

8.09

9.09

BCINYNH

AOCOII0THAS U OTHOCUTEIbHAS
MIOTPEIHOCTH U3MEPEHUIN
(bu3MYECKUX BEIUYUH

MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B GOPMUPOBAHUU
COBPEMEHHON HAYYHOU KapTUHBI
MHpa, B IPAKTHUYECKON AESITETbHOCTU
JOJIeH

Mexanunueckoe nBmwxkenue. Cucrema
orcyeTa. OTHOCUTEIHLHOCTh
MEXaHHYECKOTO JBIKeHUs. [Ipsmast
1 oOpaTHas 3a/1a4il MEXaHUKU

https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

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

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edso0.ru
Poccuiickasa

AJIEKTPOHHAS
IKoJIa
https://resh.edu.ru
bu6mmorexa [{OK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS

abCOFOTHOTO
JIaBJICHUS
Jatamk
MarHuTHOTO
moJis JlaTuuk
Toka JlaTunk
HaIpsHKEHUS
Jaruuk
TEeMIIepaTyphl

JlaTunk
abCOJIIOTHOTO
JIaBJICHUS
Jaruuk
MarHuTHOTO
noJist JlaTumk
Toka JlaTunk
HaIpsKEHUs
JlaTunk
TeMnepaTypbl



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

9.09 Pangunyc-BexkTop MmarepuanbHON bubmmorexa [IOK
https://m.edso0.ru
TOYKH, €ro MPOEKIMU HA OCH .
Poccuiickas
8 KoopauHaT. TpaexkTopusi.
AJIEKTPOHHAS
Ilepememenue. Cxopocts. MUx
HIKOJIa
MPOEKLHUU HAa OCU KOOPAUHAT
pocKHl P https://resh.edu.ru
12.09 bubmuorexa [JOK
PaBHOMEpHOE IPsIMOJIMHEWHOE https://m.edsoo.ru
9 nBkeHue. ['paduueckoe onucanue Pocculickas
PaBHOMEPHOTO IPSIMOJIMHEMHOTO AIEKTPOHHAS
JBUKEHUS LIKOJIa
https://resh.edu.ru
13.09 bu6mmoreka [JOK
https://m.edsoo.ru
10 CnoxxeHue nepeMeneHni u Poccuiickas
ckopocrei. Pemenne 3anau JJIEKTPOHHAs
HIKOJIa
https://resh.edu.ru
15.09 bubmuoreka [JOK
HepaBHOMepHOE NBUKEHUE. https://m.edso0.ru
11 MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE. Poccuiickas
[IpsiMonrHEeHOE IBM>KEHHE C ANIEKTPOHHAS
MOCTOSIHHBIM YCKOPEHUEM HIKOJIa
https://resh.edu.ru
16.09 bubmmoreka [JOK
I'paduaeckoe onrcanue
. https://m.edsoo.ru
12 MPSIMOJTMHEHHOTO IBUKCHUS C o
Poccuiickas

IIOCTOSIHHBIM YCKOPEHUEM

AIIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

16.09 bu6mmoreka [JOK
CBoOoHOe mageHue. Y CKopeHue https://m.edso0o.ru
13 CBOOOHOTO TIa/ICHUS. 3aBUCUMOCTh Poccuiickas Jaruuk
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT AJIEKTPOHHAS YCKOpEHUSs
BPEMEHH U UX rpapuKu HIKOJIa
https://resh.edu.ru
19.09 bubmuorexa [JOK
https://m.edso0.ru
14 JIBrokenue Tesna, OpOIIEHHOTO MO/ Poccuiickas Jaruuk
YIJIOM K TOPU30HTY AIEKTPOHHAS YCKOpEHUs
LIKOJIa
https://resh.edu.ru
20.09 . bu6mmoreka [JOK
KpuBonmHeliHOE nBUXKEHUE.
https://m.edsoo.ru
JIBrKeHHE 110 OKPYKHOCTH. YTJ0Bast .
o Poccuiickas
15 U JIMHEWHAas cKopocTs. [lepuon u
ANEKTPOHHAS
yacTtota. LlenTpocTpemMurensHoe u
HIKOJIa
MOJTHOE YCKOPEHUE
yerop https://resh.edu.ru
22.09 bubmuoreka [JOK
https://m.edso0.ru
16 KonrponbHas padorta no reme Poccuiickas
"Kunemaruka" JJIEKTPOHHAS
HIKOJIa
https://resh.edu.ru
23.09  Anamu3 KOHTPOJIBHON paOOTEHI. bubnmoreka [JOK
17 [TepBriif 3akoH HproTOHA. https://m.edsoo.ru
HNHepimanbHble CUCTEMBI OTCUETA. Poccuiickas
[IpuHOKIT OTHOCUTENBHOCTH AJIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

lNanmnes. HennepuuanabHble CHCTEMBI LIKOJIa
oTcuéra https://resh.edu.ru
23.09 bubnmoreka [JOK
https://m.edsoo.ru
18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. Pocculickasa
Bropoii 3akon Hetotona. Macca AJIEKTPOHHAS
[IKOJIa
https://resh.edu.ru
26.09 bubmmoreka [JOK
https://m.edsoo.ru
19 B3aumoneiictBue ten. Tperuitl 3akoH Poccuiickasa
Hprorona BJIEKTPOHHAS
[IKOJIa
https://resh.edu.ru
27.09 bu6mmorexa [IOK
https://m.edsoo.ru
[IpuHUMI cynepno3uuu CUil. -
Poccuiickas
20 Pemrenue 3aau Ha mpUMEeHEHUE
AIIEKTPOHHAS
3akoHoB HeroToHa
[IKOJIa
https://resh.edu.ru
29.09 bubmmoreka [JOK
https://m.edso0.ru
3aKOH BCEMUPHOTO TATOTEHUSI. .
o Poccuiickas
21 DKBUBAJICHTHOCTh TPABUTAITMOHHOM
o AIIEKTPOHHAS
Y UHEPTHOM MaccChl
[IKOJIa
https://resh.edu.ru
30.09 bubmuoreka [JOK
99 Cuna TsKeCTH M YCKOpEHHe https://m.edso0.ru Hatunk
CcBOOOIHOTO ITaICHUA Poccuiickas YCKOpEHHUS

AIIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

30.09 bu6mmoreka [JOK
JIBm>keHHE HEOSCHBIX TET U UX https://m.edso0o.ru
93 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas Pocculickas
KOCMHYECKasi CKOPOCTb. 3aKOHBI AJIEKTPOHHAS
Kennepa 1IKOJIa
https://resh.edu.ru
3.10 bubmuorexa [JOK
https://m.edsoo.ru
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec Poccuiickas
Tela AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
410 bu6mmoreka [JOK
Cuna tpenus. [Ipupona u BUIbI cui https://m.edsoo.ru
o5 TpeHus. JIBUKEHUE B KUIAKOCTH U Poccuiickasa
ra3e ¢ yu€ToM CHJIbl COIPOTUBIICHUS ANEKTPOHHAS
cpenbl IIKOJIa
https://resh.edu.ru
6.10 bubmuoreka [JOK
https://m.edsoo.ru
N JlaTunk
Jasnenue. I'napocrarnueckoe Poccuiickasa
26 a0COJIIOTHOTO
nasnenue. Cuna Apxumena ANIEKTPOHHAS
JaBJICHUS
IIKOJIa
https://resh.edu.ru
7.10 bu6mmorexa [{OK
AOGCOJIFOTHO TBEPJIOE TEJIO.
https://m.edsoo.ru
27 [TocTymarenbHOE U BpaliaTebHOE .
Poccuiickasa

ABHUIKCHUC TBCPAOT'O TCJIa

AIIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

7.10 bu6mmoreka [JOK
https://m.edso0o.ru
28 MOMEHT CUJIbl OTHOCUTEIBLHO OCH Poccuiickas
BpatieHus. [1nedo cubl AJIEKTPOHHAS
IKoJIa
https://resh.edu.ru
10.10 bubmuorexa [JOK
CnoxxeHue Cuil, MPUIOKEHHBIX K https://m.edsoo.ru
29 TBepaoMy Teny. LleHTp TskecTu Tena. Pocculickas
VYcnoBus paBHOBECHS TBEPJIOTO TeJIa. AJIEKTPOHHAS
Busl paBHOBecHst IIKOoJIa
https://resh.edu.ru
11.10 bu6mmoreka [JOK
https://m.edso00.ru
30 Pemenne 3agau Poccritcras
ANEKTPOHHAS
1IKOJIa
https://resh.edu.ru
13.10 bubmuoreka [JOK
https://m.edsoo.ru
31 KonrponbHas padorta no reme Poccuiickas
"Tunamuka. CtaTuka TBEpAOro Tena” JJIEKTPOHHAS
1IKOJIa
https://resh.edu.ru
14.10  AHamu3 KOHTPOJIBHOH paOOTEHI. bubmuoreka [JOK
32 Nmnynbc maTepuanbHOM TOUYKH, https://m.edsoo.ru Jatuuk
CHUCTEMbI MaTE€pPUAIbHbBIX TOUEK. Poccuiickas YCKOpEHHUS
LlenTp mMacc cuctemMbl MaTEPUATBHBIX AJIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Touek. TeopeMa o IBM>KEHUU IIEHTpA IKOJIa
Macc https://resh.edu.ru
14.10 bubnmoreka [JOK
https://m.edsoo.ru
Nmrirynbc cuitbl U1 H13BMEHEHHUE -
Poccuiickas Jatamk
33 HMMITYJIbCa TeJla. 3aKOH COXpaHEHUs
AJICKTPOHHAS YCKOpEHUS
HUMITyJIbCa. PeakTUBHOE JIBHIKCHHE
IKOJIa
https://resh.edu.ru
17.10 bubmuoreka [JOK
MoMeHT uMIysbca MaTepUaTbHON https://m.edso0.ru
34 touku. [Ipencrabienue o Poccuiickas
COXpaHEHWH MOMEHTA UMITYJIbCA B AIIEKTPOHHAS
[EHTPATBHBIX TOJISX IIKOJIa
https://resh.edu.ru
18.10 bu6mmorexa [IOK
https://m.edso0o.ru
Poccuiickas
35 Pemenue 3amau
AIIEKTPOHHAS
IKOJ1a
https://resh.edu.ru
20.10 bu6mmorexa [JOK
Pabota cwitbl Ha MaioM 1 Ha https://m.edsoo0.ru
36 KOHEYHOM TIEPEMEIICHUH. Poccwmiickas
I'paduaeckoe npencraBieHue AIIEKTPOHHAS
paboThI CHITbl. MOIIIHOCTB CHITBI IKOJIa
https://resh.edu.ru
21.10 bubmuoreka [JOK
Kunernueckas sueprus. Teopema 06
. https://m.edso0.ru
37 W3MEHEHUU KHHETUYECKOW YHEPTUI N
Poccuiickas

MaTepHaIbHON TOYKHU

AIIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

21.10 bu6mmoreka [JOK
IToreHuunanbHbIE U https://m.edso0o.ru
38 HENOTCHIMAIbHBIC CUJIBL. Poccuiickas
[TorenmanesHas 3Heprus. Bropas 3JIEKTPOHHAS
KOCMHUYECKasi CKOPOCTh IKoJIa
https://resh.edu.ru
24.10 bubmuorexa [JOK
Tperbs KOCMUYECKast CKOPOCTb.
https://m.edso0o.ru
CBs13b pabOTHI HEMTOTEHITUATBHBIX N
N Poccuiickas
39 CHUJI C U3MEHEHHUEM MEXaHUYECKOM
AJIEKTPOHHAS
SHEPrUU CUCTEMBI TeJl. 3aKOH
. IIKOoJIa
COXpaHEHHUS MEXaHUYSCKOH SHEPIruun
p p https://resh.edu.ru
25.10 bu6mmoreka [JOK
y o 1 He . https://m.edso00.ru
Mpyrue U °H i N
24 yrpyr Poccuiickas
40 CTOJIKHOBEHUS. Y paBHeHUE bepHyimn
N ANEKTPOHHAS
TSl UJIealTbHOM JKUJIKOCTH
1IKOJIa
https://resh.edu.ru
27.10 bubmuoreka [JOK
https://m.edsoo.ru
a1 KonrponbHas padorta no reme Poccuiickas
"3aKOHBI COXpaHEHHs B MEXaHUKe" JIIEKTPOHHASA
1IKOJIa
https://resh.edu.ru
28.10  Anamu3 KOHTPOJIBHON paOOTEHI. bubnmoreka [JOK
42 PasBurtne npeacrasienuit o npupoje https://m.edso0.ru
Tena0Thl. OCHOBHBIC MOJIOKEHUS Poccuiickas
MKT. duddy3us. bpoynosckoe AJIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

43

44

45

46

28.10

31.10

1.11

3.11

JIBIDKEHHE

Crpoenune ra3000pa3HbIX, KUIKUX U
TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aHMO[[€I>'ICTBI/I$I qaCTull B€IICCTBa

Macca u pazMepsl MOJIEKYIT (aTOMOB).

Komnnuectso BemectBa. [locrosinnas
ABorajzipo

Temneparypa. TemioBoe paBHOBECHE.

[ITkana [enbcus

Pemenue 3agau

[IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS
IIKoJIa
https://resh.edu.ru

47

14.11

Wneanpueii ras. I'a3oBbie 3aKOHEI

bu6mmorexa [{OK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

48

49

50

51

15.11

17.11

18.11

18.11

YpaBHenue Menzaeneena-
Kianeiipona. Pemenue 3anaq

AbcoumoTHas TeMnepaTtypa. 3aKoH
JansTOHA

I/I3onpouecc1ﬂ B UACAJIbHOM rase€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

I'paduueckoe npescTaBieHne
U30IIPOLIECCOB: U30TEPMa, U30X0Pa,
nzobapa

[IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS
IIKoJIa
https://resh.edu.ru

52

21.11

OcHoBHoe ypaBHeHue MKT

bu6mmorexa [{OK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

22.11 bu6mmoreka [JOK
https://m.edso0.ru
Poccuiickas
53 Pemenwue 3amau
AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
2411 . bubmuorexa [JOK
CBs13b a0COMIOTHON TEMIIEpaTyphl
. https://m.edso0.ru
TEPMOJAMHAMUYECKON CUCTEMBI CO .
N . o Poccuiickas
94 CpeHEeN KHHETUYECKO! 3Hepruei
AIICKTPOHHAS
MOCTYHATEeNbHOTO TEIJIOBOTO
BIDKCHHUSI €€ YacCTHIl HKosa
g https://resh.edu.ru
25.11 bu6mmoreka [JOK
https://m.edso0.ru
55 O06o001IeHre U CUCTEMATU3 AT Poccutiickas
3HaHui 1o teme "OcHoBel MKT" JJIEKTPOHHAs
HIKOJIa
https://resh.edu.ru
25.11 bubmuoreka [JOK
https://m.edsoo.ru
56 KonrponbHas padorta no reme Poccuiickas
"OcnoBsl MKT" JJIEKTPOHHAS
HIKOJIa
https://resh.edu.ru
28.11  Anamu3 KOHTPOJIBHON paOOTEHI. bubnmoreka [JOK
57 TepmoamHaMuyeckas CUCTEMA. https://m.edsoo.ru
3agaHue BHEIHUX ycinoBui aist T/ Poccuiickas
cUCTeMbl. BHenHUE 1 BHYTpEHHUE AJIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

mapametpsl. [Tapamerpsl T/ cuctembl
KaK Cpe/IHHE 3HAaYEHUs BEJIUYMH,
ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

[IKOJIa
https://resh.edu.ru

29.11 bubmuorexa [JOK
https://m.edsoo.ru
HyneBoe Hauano TepMOAMHAMUKH. N
Poccuiickasa
58 Camomnpou3sBoibHast penakcamnus T]]
AIIEKTPOHHAS
CHUCTEMBI K TEIUIOBOMY PaBHOBECHIO
[IKOJIa
https://resh.edu.ru
1.12 bubmuoreka [JOK
https://m.edsoo.ru
Mopens uneanbHOro raza B N
Poccuiickasa
59 TEPMOJUHAMHUKE. Y CIIOBHS
. AIIEKTPOHHAS
MIPUMEHUMOCTH 3TOU MOJEIIN
[IKOJIa
https://resh.edu.ru
2.12 bu6mmoreka [JOK
https://m.edsoo.ru
YpaBHenue Menpeneena- N
o Poccuiickasa
60 Knaneiipona u BeIpakeHUE IS
€HHEU dYHEprun dJIeKTporHad
BH
yIp P IIKOJIa
https://resh.edu.ru
2.12 bubmuorexa [JOK
Bripaxkenue 1151 BHyTpeHHEN https://m.edsoo.ru
61 SHEPrUU OJHOATOMHOTIO UJIC€ATBHOTO Poccuiickasa
rasa. KBasucratuueckue u ANIEKTPOHHAS
HECTAaTUYECKHE MPOIECCHI IIKOJIa
https://resh.edu.ru
62 5.12 DnemeHTapHas paboTa B bubnmoreka [JOK

TCPMOAUHAMUKE. Brraucnenue

https://m.edsoo.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

paboTsI 1o rpaduKy mnporecca Ha PV- Poccwiickas
JarpaMmme AJIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
6.12 bu6mmoreka [JOK
https://m.edso0o.ru
Temmonepenaya kak crnocoo .
. Pocculickasa
63 M3MEHeHUs BHyTpeHHeil snepruu T /1
AJIEKTPOHHAS
cucTeMbl 0e3 coBepIIeHUs PadOThI
IIKoJIa
https://resh.edu.ru
8.12 bubmuoreka [JOK
https://m.edsoo.ru
64 KonBek1iusi, TEMI0MPOBOIHOCTb, Poccuiickas JlaTamk
W3IIy4eHUE ANEKTPOHHAS TEeMIIepaTypbl
IIKoJIa
https://resh.edu.ru
9.12 bu6mmoreka [IOK
KomuuectBo Temnorsl. TennoéMKoCTh https://m.edsoo.ru
65 Teya. Y IeIpHas U MOJIsIpHas Poccuiickas
TETUIOEMKOCTHU BEIIECTBA. Y IeJIbHAs ANEKTPOHHAS
TEIJIOTa CTOPAHMSI TOTIJTUBA IKOJIa
https://resh.edu.ru
9.12 bu6mmorexa [JOK
https://m.edsoo.ru
66 Pacuér xonnyecTBa TEIIOTHI IPU Poccuiickas JlaTunk
Teronepeaye ANIEKTPOHHAS TeMIIepaTypbl
IKOJIa
https://resh.edu.ru
67 12.12 | Tlonsarue 06 anrabaTHOM MpoIecce. bubnuoreka [JOK

[TepBblii 3aKOH TEPMOAMHAMUKHI

https://m.edsoo.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

68

13.12

KomnmdaecTBo TemioTs U paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN
sHepruu T/ cuctemsl

Poccuiickas
AJICKTPOHHAS
IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIICKTPOHHAS
LIKOJIa
https://resh.edu.ru

69

15.12

BTopoii 3aK0H TepMOJAUHAMUKH JUTs
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpatumocTts
MPUPOIHBIX MPOLIECCOB

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

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru

70

16.12

[IpuHIUIIBI AENCTBUS TEMIOBBIX
mamuH. KITJ]

bu6mmoreka [IOK
https://m.edsoo.ru
Poccuiickas
ANEKTPOHHAS

[IKOJIa
https://resh.edu.ru

71

16.12

MaxkcumansHoe 3HaueHue KIT/1.
Huxn Kapno

bu6mmorexa [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS

[IKOJIa
https://resh.edu.ru

72

19.12

Pemenue 3agau

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



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

73

20.12

OKOJIOTHYECKHUE aCIIEKThI
HCIIOJIB30BAaHMS TEIJIOBBIX
nBuraresci. TermnoBoe 3arps3HeHne
OKpYIKaroIien cpeibl

Poccuiickas
AJICKTPOHHAS
IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIICKTPOHHAS
LIKOJIa
https://resh.edu.ru

74

22.12

Pemenue 3agau

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

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru

75

23.12

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUH 10 TeMe "TepMoaHaMUKa.
TemmoBble MATUHEL"

bu6mmoreka [IOK
https://m.edsoo.ru
Poccuiickas
ANEKTPOHHAS

[IKOJIa
https://resh.edu.ru

76

23.12

KonrponbHas padorta no reme
"Tepmonunamuka. TennoBbie
ManInuHe"

bu6mmorexa [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS

[IKOJIa
https://resh.edu.ru

77

26.12

AHaM3 KOHTPOJIBHOM pabOTHI.
[TapooOpa3zoBaHHe U KOHACHCAITHSL.

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

JlaTumk
TeMITepaTypbl



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Hcnapenue u kunenue. Y nejpHas
TEII0Ta MapooOpa3oBaHUs

Poccuiickas
AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

27.12 | HacplleHHbIC ¥ HCHACKHIIIICHHBIC
napbl. KauecTBeHHast 3aBUCHMOCTD bubmmorexa [IOK b
aTYHK
IJIOTHOCTH Y JIaBJICHUS https://m.edso0o.ru
. TEeMIIepaTyphl,
78 HACBIIIEHHOTO 11apa OT TeMIIepaTyphl, Poccuiickas I
. aT4YHK
UX HE3aBUCHUMOCTh OT 00BbEMa AJIIEKTPOHHAS
a0COFOTHOTO
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh IIKOJIa
) JIaBJICHUS
TeMrepaTypbl KUIICHUS OT JIaBJICHUS https://resh.edu.ru
B KHUIKOCTH
12.01 bubmuoreka [JOK
https://m.edso0.ru
79 BrnaxxHocTs Bo3yxa. AGCONIOTHAS U Pocculickas
OTHOCUTEJbHAS BIIAYKHOCTh AIIEKTPOHHAS
IKOJIa
https://resh.edu.ru
13.01 bu6mmoreka [IOK
https://m.edso0.ru
Poccuiickas
80 Pemrenne 3agau
AIIEKTPOHHAS
IKOJIa
https://resh.edu.ru
13.01 bu6mmorexa [JOK
N https://m.edso0.ru
TBépnoe Teno. Kpucrammueckue u .
Poccuiickas
81 amopdHbIe Tena. AHU30TPOTIHS
- AIIEKTPOHHAS
CBOMCTB KPHUCTAJLIOB
IIKOJIa

https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

82

83

84

85

86

16.01

17.01

19.01

20.01

20.01

[InaBnenue u KpUCTAIUIU3ALIMSL.
VY enpHas TeniaoTa niaBJICHUs.
Cybnumarust

Hedopmariu TBEPAOTO TENA.
Pactsoxenue u cxatue. CaBur.
Monynb HOura. Ilpenen ynpyrux
nedopmaruit

TennoBoe paclIMpeHue KUJIKOCTEN U
TBEPIBIX TEJI. AHTAPMOHU3M
TEIUIOBBIX KOJIEOAHUI YaCTHI]
BEILIECTBA

[IpeoOpa3oBanue sHEPrUM B Pa3z0oBBIX
nepexoaax

ypaBHeHI/IC TEIIOBOro OajlaHca

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

Jaruuk
TEeMIIepaTypbl



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

87

88

89

90

91

23.01

24.01

26.01

27.01

27.01

Pemenue 3agau

[ToBepXHOCTHOE HATSKEHUE.
Kanmmiapneie sBnenus. JlaBinenue
10/ UICKPUBJIEHHOM IOBEPXHOCTBIO
x)ujakoctu. Popmyia Jlamtaca

O06o0meHne 1 cucTeMaTU3aIUs
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BetmecTBa. Da3oBbIe
nepexonpl”

KonTponbHas pabora no teme
"ArperatHble COCTOSIHHSI BEIIECTBA.
®da3oBbIe nIepexoab"

AHann3 KOHTPOJIbHOM pabOTHI.
DnekTpu3anus Tel U €€ MpOosIBICHUS.
DIeKTpuYecKui 3apsia. /IBa Buaa
ANEKTPUUYECKUX 3apsI0B.
[IpoBoAHMKY, TUANEKTPUKU U
MOJIYTIPOBOTHUKH

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru

bu6mmorexa [JOK
https://m.edso0.ru
Poccuiickas

AIIEKTPOHHAS
[IKOJIa
https://resh.edu.ru

Jaruuk
abCOIIOTHOTO
JaBJICHUS



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

92

93

94

95

96

30.01

31.01

2.02

3.02

3.02

DneMeHTapHBIN ANEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
NIEKTPUYECKOr0 3apsaa

B3anmopeincreue 3apanoB. Toueunsie
3apsabl. 3akoH Kynona

Pemenue 3agau

Onektpuueckoe none. Ero nelicteue
Ha DIIEKTPUIECKHE 3apsiIbI

Hanpsisk€HHOCTB AIIEKTPUYECKOro
nonsi. [IpoGublit 3apsz. JIunuu
HaIPSHKEHHOCTH 3JIEKTPUUECKOTO
nossi. OTHOPOAHOE IIEKTPUIECKOE
oJie

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

97

98

99

100

101

6.02

7.02

9.02

10.02

10.02

IToTeHmaabHOCTh
3JIEKTPOCTATUYECKOTO MOJIS.
Pa3HocTh MOTEHITNATIOB U
HaIpsHKEHUE

[TorenmanpHas 3HEPTUs 3apAa B
JJIEKTPOCTATHYECKOM II0JIE.
[ToTennman 3JeKTpOCTaTUYECKOTO
oA

CBs13b HaNPSYKEHHOCTHU OIS U
Pa3HOCTH MOTEHIUAJIOB JUIS
3JEKTPOCTATUYECKOTO MO

[IpuHnun cyneprno3unumn
JJIEKTPUYECKUX TOJIEH

Pemenue 3agau

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

102

103

104

105

106

13.02

14.02

16.02

17.02

17.02

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsDKEHHOU chepsl

[Tone paBHOMEPHO 3apsiKEHHOTO 1O
00béMy mapa. [Tone paBHOMEpHO
3apsHKCHHON OCCKOHEUHOU
TUIOCKOCTH

[IpoBOIHUMKY B 3EKTPOCTATHYECKOM
moJie. Y CJIOBUE PaBHOBECHS 3apsiioB

I[I/IBJ'IGKTPI/IKI/I " ITOJIYIIPOBOAHHKHU B
QJICKTPOCTATUYCCKOM I10JIC

Kongencarop. DneKTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTb
IJIOCKOT'0 KOHAEHCAaTopa

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

107

108

109

110

111

20.02

21.02

24.02

24.02

27.02

[TapannensHOE coeAMHEHNE
KOHJIEHCATOPOB

IlocenoBaTenbHOE COeUHECHUE
KOHJIEHCAaTOPOB

DHeprus 3apsKEHHOT0 KOHAEHcaTopa

Pemenue 3amau

JIBr>keHue 3apsKEHHOM YacTULIBI B
OJTHOPOJHOM JJIEKTPUUYECKOM I10JIE

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

112

113

114

115

116

28.02

1.03

2.03

2.03

5.03

Pemenue 3agau

O0001IeHE U CHCTEMATH3AIUSA
3HaHUH M0 TeMe "DIEKTPUIECKoe
mmoJjie"

KonTponbHas pabora no teme
"Onexrpuueckoe noie"

AHanu3 KOHTPOJIbHOM paboTel. Cuna
Toka. IlocTossHHBII TOK. Y CIOBHS
CYILIECTBOBAHUS TTOCTOSIHHOT'O
AIEKTPUUYECKOTO TOKA

Hcrounnku Toka. Hanpsixkenue u

DJIC

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru

bu6mmorexa [JOK
https://m.edso0.ru
Poccuiickas

AIIEKTPOHHAS
[IKOJIa
https://resh.edu.ru

JlaTuuk TOoKa

JlaTuuk ToKa
JlaTunk
HaIpsKEHUS,
DJIEMEHTHI
AIEKTPUYECKON
enu



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

6.03 Bubnuoteka HOK JlaTuuk ToKa
https://m.edso0.ru Jatamk
117 3akon OMa Jy1sl ydacTKa Lenu. Pocculickasa HanpsHKEHUs,
DIIEKTPUYECKOE CONTPOTUBIICHUE AJIEKTPOHHAS DJIeMEHTBI
1IKOJIa AIEKTPUYECKON
https://resh.edu.ru Henu
9.03 bubmuoreka [JOK Jlatuuk Toka
3aBUCUMOCTb CONPOTHUBIICHUS https://m.edsoo.ru JlaTunk
118 OJIHOPOJIHOT'O MPOBOJITHUKA OT €0 Poccuiickas HanpsHKEHUs,
JUTMHBI ¥ TUIOIIAAN MOTIEPEYHOTO AJIEKTPOHHAS DJIeMEHTBI
CEYECHUS LIKOJIA AIEKTPUYECKOMN
https://resh.edu.ru Henu
9.03 bubmuorexa [JOK
https://m.edso00.ru
119 VY ienpHO€ CONPOTUBIICHUE BEILIECTBA. Poccuiickas
Pemenue 3agau ANEKTPOHHAS
IKOJIa
https://resh.edu.ru
12.03 bubnunoreka [[OK | /[latunk Toka
https://m.edsoo.ru JlaTank
[TocnenoBarenpHOE, MapaieNbHOE, .
Poccuiickas HaIpSKEHUS,
120 CMEIIaHHOE COEINHEHNE
BIIEKTPOHHAS DJIEMEHTHI
MIPOBOTHUKOB N
IKOJIa ANEKTPUIECKOM
https://resh.edu.ru Henu
13.03 bubmuoreka [JOK
Pacuér pa3BeTBIEHHBIX https://m.edsoo.ru
121 anekTpudeckux nenei. Ilpasmna Pocculickas
Kupxroga AIIEKTPOHHAS

IKoJia



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

122

123

124

125

15.03

16.03

16.03

19.03

Pemenue 3agau

Pabota smekTpuyueckoro Toka. 3akoH
Jxoyna —Jlenua

Pemenue 3agau

MOIIHOCTB 3JEKTPUUYECKOTO TOKA.
TermoBast MOIIHOCTB, BbIAEISIEMAs HA
pesucrope

https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

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

QJICKTPOHHAA
[IKOJIa
https://resh.edu.ru

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

ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS
IIKoJIa
https://resh.edu.ru

JlaTunk TOKa
JlaTunk
HanpsHKEHUs,
DJIeMEHTBI
AIEKTPUYECKON
enu

126

20.03

Pemrenue 3anau

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

AIIEKTPOHHAS
1IKOJIa



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

127

128

129

130

22.03

2.04

3.04

5.04

O/1C u BHyTpEeHHEE CONPOTUBIICHUE
UCTOYHUKA TOKA

3axon OMa i OJIHOM (3aMKHYTOM )
AJIEKTPHUYECKON T[eTTH

Pemenue 3agau

MOIIHOCTh HCTOYHHUKA TOKA

https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

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

QJICKTPOHHAA
[IKOJIa
https://resh.edu.ru

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

ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edso0.ru
Poccuiickas
ANIEKTPOHHAS
IIKoJIa
https://resh.edu.ru

JlaTunk TOKa
JlaTunk
HanpsHKEHUs,
DJIeMEHTBI
AIEKTPUYECKON
enu

131

6.04

Kopotkoe 3ambikanne

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

AIIEKTPOHHAS
1IKOJIa



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

132

133

134

135

6.04

9.04

10.04

12.04

KOH,I[CHC&TOp B LICIIN ITIOCTOSHHOI'O
TOKa

Pemenue 3agau

Pemenue 3ana4 no reme
"TIoCTOSHHBIN PIEKTPUUECKUI TOK"

Pemenue 3ana4 no reme
"TIoCTOSHHBIN IEKTPUUECKUI TOK"

https://resh.edu.ru

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

BJ'IeKTpOHHaH
IIIKOJIa
https://resh.edu.ru

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

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS
IIKoJIa
https://resh.edu.ru

Jaruuk Toka
Jatamk
HaIpsKEHUs,
DJIEeMEHTHI
AIEKTPUYECKON
1enu

136

13.04

Pemrenue 3agad mo reMme
"ITocTOSIHHBIN NEKTPUUECKUN TOK"

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

AIIEKTPOHHAS
1IKOJIa



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

137

138

139

140

141

13.04

16.04

17.04

19.04

20.04

O00011IeHIE U CUCTEMATHU3ALIS
3ganui 1mo reme "[1ocToIHHBIH
ANEKTpUYECKUI TOK"

KonTponbnas padbora no teme
"IlocTOsIHHBIN 31eKTpUUECKU TOK"

AHanu3 KOHTPOJIbHOM pabOTHI.
DnexTpudeckast IpoOBOJUMOCTb
Pa3IMYHBIX BEIIECTB.
DNEeKTpUYECKUi TOK B MeTajax.
CBepXIpoBOIMMOCTh

DIIEKTPUYECKHM TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB. 3aKOHbI
@apanes U1 3JIEKTPOIN3a

DJIEKTpUYECKUH TOK B razax. [lnazma

https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bubmuorexka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAs
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
1IKOJIa



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

20.04 bubmuoreka [JOK
https://m.edso0o.ru
142 DIEKTPUUYECKUI TOK B BAaKyyMe. Poccuiickas
BakyymHubie mpuGopsl AIIEKTPOHHAS
IKOJIa
https://resh.edu.ru
23.04 bubmuorexka [JOK
https://m.edso00.ru
143 DNEeKTPUYECKHI TOK B Poccuiickas
MOJTYTTPOBOTHUKAX AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
24.04 bu6mmoreka [JOK
https://m.edso00.ru
144 [TonyripoBoAHUKOBEIE TPUOOPHI Poccriickas
ANEKTPOHHAs
IIKOJIa
https://resh.edu.ru
26.04  duszuveckuii MPaKTUKYM MO TEME bu6mmoreka [IOK JlaTunk ToKa
"U3mepeHue cuibl TOKa U https://m.edso0.ru Hatunk
145 HaIPsDKEHUS B IIETIH IOCTOSTHHOTO Poccwmiickas HaIpsKEHUS,
TOKA IMPY TTOMOIIIA aHAJIOTOBBIX U AIIEKTPOHHAS DJIeMEHTHI
U (POBBIX U3MEPUTEIBHBIX HIKOJIA ANEKTPUYECKOMN
npuoopoB" https://resh.edu.ru Hemnu
27.04 . bubnmnoreka [JOK
du3nUecKuil MPaKTUKYM TI0 TEME
"U3y4eHne HepaBHOMEPHOTO hitps.//m.€4500.14 JlaTunk
146 Poccuiickas
JIBIKEHUS C TIETTBIO ONPEIeIICHUS YCKOpEHUS
AJIEKTPOHHAS

MIHOBEHHOH CKOpOCTH"

IKoJia



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

147

148

149

150

151

27.04

30.04

3.05

4.05

4.05

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUsl IpU
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JIBWKCHUU 110 HAKJIOHHOU
miockocty"

Pu3nYeCKU IPAKTUKYM 110 TEME
"N3yuyeHue qBUKEHUS TENa,
OpOILIEHHOTO TOPU30HTAIBHO"

Pu3HYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tea 10
OKPY>KHOCTH C ITIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO"

@uU3NYECKU NPAKTUKYM I10 TEME
"[IpoBepka runoTe3sl O
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
OpycKa 1o HaKJIOHHOH TJIOCKOCTH Ha
3aJIaHHOE PacCTOSHUE OT €ro Macchl”

Pu3NYeCKUil IPAKTUKYM IO TEME
"N3y4yeHune IBUKEHUS CUCTEMBI TEN,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOU
yepe3 JIErkuit 61ok"

https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bubmuorexka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAs
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
1IKOJIa

Jaruuk
YCKOpEHUSs

JlaTunk
YCKOpEHHUS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

152

153

154

155

156

7.05

8.05

10.05

11.05

11.05

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenune kodhHumenta TpeHust
10 BEJINYMHE YTIIOBOIO
Kod(dulireHTa 3aBUCUMOCTH
Frp(N)"”

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUi paBHOBECHS
TBEPAOIO Teja, UMEIOIIETO OCh
BpaiieHus"

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenue umiynbca Tena mno
TOPMO3HOMY IIyTH"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3yuenue n30xopHOro mnpoiecca"

Pu3NYeCKUil IPAKTUKYM IO TEME
"HccnenoBanue npolecca OCTbIBAaHUS
BenrecTna"

https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bubmuorexka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAs
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas
ANIEKTPOHHAS
IIKoJIa
https://resh.edu.ru

bubmuoreka [JOK
https://m.edso0.ru
Poccuiickasa

AIIEKTPOHHAS
1IKOJIa

Jatuuk
TEMIIEPATYPHI,
JlaTunk
a0COJIFOTHOTO
JIaBJICHUS

JlaTunk
TeMITepaTyphl,
JlaTumk
aOCOJIIOTHOTO
JTaBJICHUS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

14.05 bubmuoreka [JOK
. https://m.edso00.ru
Du3nUecKuil NPaKTUKYM IO TEME .
" . Poccuiickas Haruuk
157 N3yueHne 3akoHOMEpHOCTEN
- AJIEKTPOHHAS TEeMIIepaTypbl
WCIIapeHUs KUJIKOCTEN
IKOJIa
https://resh.edu.ru
15.05 bubnmoreka IIOK JaTuuk Toka
. https://m.edsoo.ru JlaTunk
®u3nuecKuil NPAKTUKYM IO TEME .
" Poccuiickas HanpsHKEHUs
158 N3ydenue nmpoTrekaHus TOKa B IIETIH,
. " AJIEKTPOHHAS DJIeMEHTBI
coJieprKallleil KOHJIeHCaTop .
IKOJIa ANEKTPUUECKOM
https://resh.edu.ru Henu
17.05 bubnnoreka [[OK | /[latunk Toka
N https://m.edsoo.ru JlaTank
®u3NUECKUil NPAKTUKYM IO TEME .
" Poccuiickas HaIpsKEHUs
159 HccnenoBanue cMemaHHOIro
" AIEKTPOHHAS OneMEeHTHI
COCJIMHEHHUS PE3UCTOPOB .
IKOJIa ANEKTPUIECKOM
https://resh.edu.ru Henu
18.05 buGnnoreka [[OK | /[latunk Toka
DU3NYECKUN TPAKTUKYM I10 TEME https://m.edsoo.ru Jatuuk
160 "HaGmronenune snextponusa" uimm Poccuiickas HaNpsHKEHUs
"CHsiTHE BONBT-aMIIEPHON JJIEKTPOHHAs DJIEMEHTHI
XapaKTEePUCTUKHU Aroaa" IIKOJIa AIEKTPUYECKON
https://resh.edu.ru Henu
18.05 bubmuoreka [JOK
161 O06001IeHNe U CUCTEMATU3AIIHS https://m.edso0.ru
3HaHuii no teme "Kunemartuka" Poccuiickas

AIIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

21.05 bu6mmoreka [JOK
https://m.edsoo.ru
162 O00011IeHIE U CUCTEMATHU3ALIS Poccuiickas
3HaHui 1o teMe "Jlunamuka" AJIEKTPOHHAS
[IKOJIa
https://resh.edu.ru
22.05 bubmuorexa [JOK
https://m.edsoo.ru
O06001IeHNEe U CUCTEMATU3ALIHS "
o " Poccuiickas
163 3HaHui 1o Teme "CraTuka TBEpAOro
" AIICKTPOHHAS
Tela
LIKOJIa
https://resh.edu.ru
24.05 bu6mmoreka [JOK
https://m.edsoo.ru
O06001IeHne U CUCTEMATU3AIIHS -
o " Poccuiickas
164 3HaHUH 110 TeMe "3aKOHEI
" AIIEKTPOHHAS
COXPAaHEHHUS B MEXaHHUKE
[IKOJIa
https://resh.edu.ru
25.05 bubmuoreka [JOK
O000I11IeHIE U CUCTEMATU3ALIUS https://m.edsoo.ru
165 3ga”ui 1o treMe "OCHOBEI Poccuiickas
MOJIEKYJISIPHO-KUHETHUECKON AIIEKTPOHHAS
teopun" LIKOJIA
https://resh.edu.ru
25.05 bubmmoreka [JOK
O0001IeHre 1 CUCTEMAaTU3aIIHs
. " https://m.edso0.ru
166 3HaHu# o TeMe "TepMoauHaMuKa. o
Poccuiickasa

TemnoBble MATUHEBL"

AIIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

28.05 bu6mmoreka [JOK
O00011IeHIE U CUCTEMATHU3ALIS https://m.edsoo.ru
167 3HaHu# no TeMe "ArperaTHbie 1 Poccuiickas
cocTosHus BemecTsa. Pa3oBbIe AIIEKTPOHHAS
nepexomant" IIKOJIa
https://resh.edu.ru
29.05 bubmuorexa [JOK
https://m.edsoo.ru
O06001IeHNEe U CUCTEMATU3ALIHS "
. Poccuiickas
168 3HaHUH 10 TeMe "DIeKTPUIecKoe 1
" AIICKTPOHHAS
oJjie
HIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
O06001IeHne U CUCTEMATU3AIIHS -
o " o Poccuiickas
169 3HaHui# 1Mo TeMe "IlocTOAHHBIN 1
. " AIIEKTPOHHAS
ANEKTPUYECKUI TOK
HIKOoJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
O06001IeHre U CUCTEMATU3 AT N
o " Poccuiickas
170 3HaHUU 10 TeMe "TOKHU B pa3InyHBIX 1
" AIIEKTPOHHAS
cpenax
HIKOJIa
https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOI'PAMME



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE HUcnoan3oBanue
Ne undgposbie 00opyaoBaHusA
Tema ypoka Konrpoabnbie IIpakruueckue "
n/n Bceero oOpa3oBaTeibHble  HeHTPa "Touka
padoThI padoTshI "
pecypcbl pocra
bubmuoreka [JOK
. https://m.edsoo.ru
Bs3auMoelicTBUE ITIOCTOSHHBIX N JlaTuuk
Poccuiickas
1 MarHuTOB U MIPOBOJHUKOB C TOKOM. 1 MarHuTHOTO
AJIEKTPOHHAS
MarnutHoe nosie. ['unoreza Ammnepa oA
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
o https://m.edsoo.ru
BekTop MarHuTHON MHAYKIUH. N
Poccuiickas
2 [IpuHUUMI cyneprno3uiuu MarHUTHBIX 1
. . ANEKTPOHHAS
nosneu. JInHuM MarHuTHON MHAYKIIMHU
IIKOJIa
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
o DJ1eMEHTBI
MarnuTHO€ noJje TPOBOJHUKA C TOKOM. Poccuiickas .
3 1 ANEKTPUUECKOM
OmneIT Opcrena ANEKTPOHHAS
LEITH
IIKOJIa
https://resh.edu.ru
bu6mmorexa [{OK
https://m.edsoo.ru JlaTuuk TokKa
4 Cuna AMniepa, e€ HanpaBlIeHUE U 1 Poccuiickas DNeMEHThI
MOZYJb AJIEKTPOHHAS ANEKTPUUECKOM
[IIKoJIa Hemu

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Pemenue 3agau

[Ipumenenue 3akoHa Amnepa.
DNeKTpOU3MEpHUTEIbHBIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBiieHUE U
MOJyJIb. JIBUXKEHHE 3apsSKEHHOMN
YaCTHUIBI B OJTHOPOJHOM MarHUTHOM
moJjie

Pemenue 3agau

PaGora cunel JlopeHiia

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

10

11

12

13

14

Pemenue 3agau

MarzauTHOE II0JI€ B BEIIECTBE.
deppoMarHeTuky, napa- u
MaMarHeTUKU

OcHOBHBIE CBOICTBA
dbeppomarnerukoB. [Ipumenenne
(beppomMarHeTuKoB

Pemrenne 3amgad mo reme "MarautHoe
mone"

Pertennie 3agaud mo reme "MarauTHoe
mone"

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

Jaruuk
MarHuTHOTO
TIOJIst



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

15

16

17

18

19

SIBneHue IeKTPOMAarHuTHON
nHAyKIMU. [I0TOK BEKTOpa MarHUTHOM
WHIYKIUU

O/1C unaykuuu

3aKOH AJIEKTPOMATHUTHON MHAYKIIMH
®dapanes

Buxpesoe anekrpudeckoe nose. Toku
dyko

O/1C nHAYKIMH B JBUKYLIUXCS
IIPOBOJHUKAX

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

20

21

22

23

24

Pemenue 3agau

[IpaBuio Jlenna

NunyktuBHOCTE. Karymika
WHJYKTUBHOCTH B LIETIH ITOCTOSIHHOTO
TOKa

Asnenue camonnaykiuu. IC
CaMOWHIYKIIHH

OHeprus MarHUTHOTO TOJIS KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

25

26

27

28

29

Pemenue 3agau

O000111eHE ¥ CUCTEMATH3AIU 3HAHUI
1o TeMe "DIIeKTpoiIuHaMuKa"

KonTponbHas padbota no teme
"OnexTpoauHamuka"

AHanu3 KOHTPOJILHOM pabOTHI.
Konebarenpuas cucrema. CBOOOIHEIS
kosebanus. ['apmoHndeckue
KoseOaHus

Kunemarnueckoe u JUHaAMHW4YCCKOC
OIHMCAaHKE KOJIeOaTEIbHBIX I[BI/DKCHI/II;'I

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

30

31

32

33

34

DHepreTudeckoe onucanue. BoiBoj
JTUHAMHAYECKOI0 OITMCAHUS
TApMOHHYECKHUX KOJICOaHUH U3 HX
SHEPTreTUYECKOr0 U KHHEMAaTUYECKOT0
OIMCaHUs

Awmmuntyna u ¢daza xonedaHuit

Ilepuon u yactora xosnedanuii. [lepros
MaJibIX CBOOOIHBIX KOJIeOaHUI
MaTeMaTHIeCcKoro MasiTHHUKa. [lepron
CBOOOHBIX KOJI€0aHUH NPY>KUHHOTO
MasiTHUKa

3aTyxaromue KojieOaHusl.
Brinyxaennsle koieOanus. Pezonanc

ABTOKOIICOaHUSA

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

35

36

37

38

39

Pemenue 3agau

Ypok-koHpepeHnus "MexaHndecKkue
KoJie0aHUS B MY3bIKAIBHBIX
UHCTpyMeHTax"

O0001IeHre U cUCTEMAaTH3aUs 3HAHNUI
o Teme "Mexannueckue Koxeoauus"

DneKTpOMarHuTHBIE KOJIeOaHusI.
KonebaTtenbHbIi KOHTYD

®opmyna Tomcona. CBsI3b aMILTUTY bl
3aps/ia KOHJIEHCATOpa ¢ aMILTUTYI0M
CHJIBI TOKA B KOJIeOaTEIbHOM KOHTYpE

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

40

41

42

43

44

3aKOH COXpaHEHUs SHEPTUU B
U/ICILHOM K0J1e0aTeIbHOM KOHTYpe

3aryxarolue AIeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
OJICKTPOMArHMTHBLIC KOJIEOAHM

IIepemennsbIi TOK. Pezucrop u
KOH/JICHCATOP B LIENHU IIEPEMEHHOTO
TOKa

KaTYHIKa HHIAYKTUBHOCTHU B LCIIN
MEPpECMCHHOT'O TOKaA

3akoH OMa [ist IeKTPUYECKOHN 1Ienu
MEPEMEHHOT0 TOKa

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

DneMeHThI
AIEKTPUYECKON
Lenu



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

45

46

47

48

49

MOoOImHOCTh IEPEMEHHOT0 TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE
3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

Pe3onaHC B 2JIEKTpUUYECKON LIETIH

Pemenue 3agau

WneanbHblif TpancdopmaTop.
[TpousBoacTBO, Nepeaaya u
noTpeliIeHne IeKTPUIECKON SHEprUn

DKOJIOTMYECKUE PUCKU IIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
ANEKTPOIHEPTUH B IIOBCEAHEBHOMN
KU3HU

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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50

51

52

53

54

Pemenue 3agau

Pemenue 3agau

O0001IeHre 1 cUCTEMaTH3aUs 3HAHUI
1o TeMe "DIIEKTPOMAarHUTHbIE
KoJieOanusa"

Mexannueckue BOJIHBI.
XapakTepuCTUKH MEXAHUYECKUX BOJIH

CBolCTBa MEXaHUYECKUX BOJIH

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

55

56

S7

58

59

3ByK. XapaKTepUCTUKH 3ByKa

Wudpassyk u ynprpassyk. Lllymosoe
3arpsiI3HEHUE OKPYKAIOIIEH Cpebl

Pemenue 3agau

SHGKTpOMaFHI/ITHI)IG BOJIHBI.
I/I3J'Iy‘-ICHI/IC QJICKTPOMAIrHUTHBIX BOJIH

OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1EKTPOMAarHUTHBIX BOJIH

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru



https://m.edsoo.ru/
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60

61

62

63

64

[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne 3EeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY

HpI/IHIII/IHBI paI[I/IOCBSBI/I Hu
TeneBuaeHuA. Paguoiokaiims.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE

OKpY’KaroIen cpeibl

KonTponbHas padbota no teme
"Konebanus u BoIHBI"

AHanu3 KOHTPOJIbHOM paboThl. CBeT.
3aKOoH NPSAMOIUHEWHOTO
pacrpocTpaHeHHs CBeTa

Pemenue 3aga4d Ha NPHUMCHCHUC 3aKOHA
HpHMOHHHCﬁHOFO pacnpoCTpaHCHUs
CBCTa

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
Poccuiickas

AIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
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65

66

67

68

69

Otpaxenue ceera. [lnockoe 3epkaiio.
Codepuueckoe 3epkaiio

[Ipemomitenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEeIIb
npesnomiienus. [lonHoe BHyTpeHHEe
orpaxeHue. IIpenenbHbIi yroiu
MIOJIHOTO BHYTPEHHET0 OTPAKEHUS

Pemrenne 3a1au Ha npuMeHeHne
3aKOHOB OTPAXEHUS U IPETIOMIICHUS
cBETa

Xona nydeii B mpusme. Jlucnepcus
cBeTa. CIIOKHBIN cocTaB OENoro cBera.

IIBer

JInn3pl. @OKYCHOE PaCCTOSHUE U
OIITUYECKAs CHUJIA JIMH3BI

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOJIa
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[TocTpoenue n300paXeHM B TUH3AX U
HUX CUCTEMaX. YBEJIIMYCHUE JINH3EI

Pemenue 3agau Ha nmoctpoeHune
M300pakeHU, TOJTYyIaeMBbIX C
ITOMOILBIO JINH3

I'ma3 kak onTudeckas cucTeMa

Pemenne 3amau. IIpenenst
IIPUMEHMMOCTH I'€OMETPUUECKOMN
ONTUKH

CKkopocTb cBETa U METOJIBI €€
U3MEpEHUs

bubmuoreka [JOK
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Jucnepcus ceera

WuTepdepennms ceera

KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0JII0/IeHNsI MAKCUMYMOB U
MHUHHMYMOB

Pemenue 3agau

[Tpumenenue uHTEpHEpeHINN

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

AJIEKTPOHHAS
IKOJIa
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Hudpaxius ceera

Hudpakiuonnas pemeéTka. Y cioBue
HaOJII0ICHNS TJIABHBIX MAKCHMYMOB

Pemenue 3agau

[TonepedHOCTH CBETOBBIX BOJIH.
IHonspusanus ceera

Pemenue 3agau

bubmuoreka [JOK
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Poccuiickas

AJIEKTPOHHAS
IKOJIa
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CBeTOBBIC ABJICHUS B IPUPOJIE

O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUN
o teme "Omruka"

KonTponbHas padbota no teme
«Onrtuka»

AHanu3 KOHTPOJIbHOM pabOTHI.
['paHHIIBI TPIMEHUMOCTH
KJIACCUYECKON MEXaHHUKH. 3aKOHBI
AJIEKTPOJMHAMUKHU U TIPHHLIUAT
OTHOCHUTEIIEHOCTH

[Toctynatel cnennaibHON TEOPUHU
OTHOCHUTEJILHOCTH

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
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93

94

IIpocTpaHCTBEHHO-BPEMEHHOU
unrtepBai. [Ipeobpazosanus Jlopenma.
YcnoBrue npUYUHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHH U COKpallleHue
JUIMHBI

DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTULBL.

CBs13b Macchl C 3HEpPTUel U UMITYJIbCOM
PENATUBUCTCKON YaCTUIIBl. DHEPTUS
MIOKOS

PaBHOBeCHOE TemIoOBOE HU3JTy4CHUC

3akoH cMemnieHus Buna

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

SJ'IeKTpOHHaH
IIIKOJIa
https://resh.edu.ru

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

AIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKOoJIa
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bu6mmoreka [JOK
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Poccuiickas
ANIEKTPOHHAS
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T'unmoreza M. Ilinanka o kBaHTax.
doTouHb!

DHeprust 1 UMITYJIbC POTOHA

®oroaddext. OnbiTe A. I'. CTonerona.

3akoHbl poTordpdekra

VYpaBHeHue DHIITEHHA 715
dororddekra. "Kpacnas rpanumna"
doroaddexra

JaBnenue cBera. Onbitsl [1. H.
Jlebenena

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
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Poccuiickas

AIIEKTPOHHAS
IIKOJIa
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101

102

103

104

BoiHOBEIE CBOHICTBA YaCTHIL

Bounsl ne bporna. [[nuHa BoJIHBIL 1€
Bpotinst u pa3meps! obacTu
JIOKQJIM3alMK JIBUKYIIEHCS YaCTHUIIbI

KopnyckyssipHO-BOIHOBOM yalln3M

Judpakius 37eKTPOHOB Ha
KpHUCTaJIJIax

Crnenuduka u3MepeHuid B MUKpOMHUPE.
CooTHo1IeHNs1 HEoNIpeAEIEHHOCTEN
I'eiizenOepra

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
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Poccuiickas

AIIEKTPOHHAS
IIKOJIa
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107

108

109

Pemenue rpaduyeckux 3amau

Pemenne pacu€rHbIx 3a1a4

KonTponbHas pabota no remam:
"Ocnossl CTO", "KopnyckynspHo-
BOJIHOBOM yanu3m"”

AHanu3 KOHTPOJILHOU paboThl. ONBITHI
10 UCCJIEIOBAaHUIO CTPOEHUS aToMa.
[TnanerapHast MosieIb aTOMa
Pesepdopna

IToctynater bopa

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

AJIEKTPOHHAS
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS
IIKOJIa
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bubmuorexa [JOK
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111

112

113

114

Buasl cniektpoB. CriekTp ypoBHEit
SHEPruM aToMa BOJ0po/ia

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyxnonnas monens sigpa I'elizen6epra-
WBanenko. 3apsig 1 MacCOBOE YUCIIO
sapa. M3oTonsl. PagnoakTuBHOCTH

3aKOH paJIMOaKTUBHOTO pacnaja.
CBolicTBa MOHU3HUPYIOIIETO U3JIy4EHUSI.
BnusiHue paguoakTUBHOCTH HA KUBBIE
opranusmsl. Jlosumerpus

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

AJIEKTPOHHAS
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OHeprus cBA3M HYKJIOHOB B S7pe.

bu6mmoreka [JOK
Anepubie cunbl. JledekT Macchl sapa.
https://m.edso0.ru
Snepubie peakuuu. fnepHoie N
Poccuiickas
115 peaktopsl. [IpoGaeMsl yripaBiseMoro
AIIEKTPOHHAs
TEPMOSIAEPHOIO CUHTE3A.
HIKOJIa
DKOJIOTrM4ECKHE aCIEKThl Pa3BUTHS
5 https://resh.edu.ru
SIIEPHOM PHEPreTUKU
Meroapbl perucTpaluuy U UCCIEA0BAHUS
bubmuoreka [JOK
3JI€MEHTApHBIX YACTHIL.
. https://m.edso0.ru
@yH/1aMEHTAJIbHbIE B3aUMOJICUCTBUSL. .
Poccuiickas
116 bapuonbl, ME30HBI U JIENTOHBI.
. AIIEKTPOHHAS
[Ipencrasnenne o CtanpapTHOU
IIKOJIa
Mo enu. KBapk-ritooHHas MOJENb
A P A https://resh.edu.ru
aJpOHOB
bu6mmoreka [JOK
®dusuka 3a npenenamu CtaHzapTHON https://m.edso0.ru
117 Mozenu. TéMHas MaTtepust U TEMHas Pocculickas
sHeprus. EnuncTBo husnueckoit ANEKTPOHHAS
KapTUHBI MUpa HIKOJIa
https://resh.edu.ru
bu6mmorexa [{OK
https://m.edso0.ru
118 DTanbl pa3BUTHSI ACTPOHOMHUH. Poccuiickas
3HaYeHHE aCTPOHOMUU ANIEKTPOHHAS
IKOJIa
https://resh.edu.ru
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU TSI bubnmoreka [JOK
119 00BSICHEHHS TIPUPOABI KOCMUUYECKHIX https://m.edso0.ru
00BEKTOB. MeTO Il aCTPOHOMHYECKHUX Poccuiickasa
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HCCIIEN0BAHUMN AJIEKTPOHHAS
[IKOJIa
https://resh.edu.ru
but6mmoreka [IOK
https://m.edsoo.ru
CoBpeMeHHBIE ONTUYECKUE TETIECKOIIHI, N
Poccuiickasa
120 paJMOTENeCKOITbI, BHEaTMOC(epHast
AJICKTPOHHAS
aACTPOHOMUS
[IKOJIa
https://resh.edu.ru
bubmuoreka [{OK
. https://m.edsoo.ru
Bun 38é3nnoro He6a. Co3sesnus, -
i Poccuiickas
121 SIPKHUE 3BE3/IbI, TJIAHETHI, UX BUIUMOC
AIICKTPOHHAS
IBIDKEHHUE
[IKOJIA
https://resh.edu.ru
bu6nmoreka [JOK
https://m.edsoo.ru
Conueunas cucrema. COJHIIE. N
Poccuiickasa
122 CoinHevHast aKTUBHOCTE. MICTOUYHUK
.. AIIEKTPOHHAS
sHepruu ConHIa U 3BE3NT
[IKOJIA
https://resh.edu.ru
bu6mmoreka [IOK
.. https://m.edsoo.ru
3BE31BI, NX OCHOBHBIE .
Poccuiickasa
123 XapaKTepUCTUKU. J{narpamma
" . " AIIEKTPOHHAS
CHEKTPATBHBIN KJIACC — CBETUMOCTD
[IKOJIA
https://resh.edu.ru
bu6mmoreka [IOK
124 3Be3abl IIIaBHOM IIOCIEN0BATEILHOCTH https://m.edsoo.ru

Poccuiickas
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DJIEKTPOHHAS

1IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
BuyrtpenHnee cTpoeHue 3BE3 1. https://m.edso0.ru
195 CoBpeMeHHbIE TPE/ICTABIICHUS O Poccuiickas
MPOUCXO0XACHUU U 3BoJroIMK CoJHIla AJIEKTPOHHAS
U 3BE31. DTallbl )KU3HU 3BE3 ] IIKoJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0o.ru
Muneunsiii [lyte — Hama I'anakTuka. . N
. Poccuiickas
126 Tunel ranakTuk. YEpHBIE ABIPHI B SAApax
AJIEKTPOHHAS
rajakTHK
IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
. https://m.edsoo.ru
Bcenennas. Paciuupenue BeeneHHoi. p N
occHiicKas
127 3akoH Xa06na. Teopust bonbuioro
ANEKTPOHHAS
B3pbIBa. PEIMKTOBOE HU3iTyyeHHe
1IKOJIa
https://resh.edu.ru
bu6mmorexa [JOK
https://m.edsoo.ru
128 MacmrabHas cTpykTypa BeeneHnHoid. Poccuiickas
MeraranakTuka ANEKTPOHHAS
1IKOJIa
https://resh.edu.ru
bu6mmoreka [IOK
129 Hepeménnsie npo0iaeMbl aCTpOHOMUHT https://m.edsoo.ru

Poccuiickas
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DJIEKTPOHHAS

[IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
. https://m.edsoo.ru
Pu3HYECKU IIPAKTUKYM 110 TEME N JaTauk
" Poccuiickasa
130 HccnenoBanre MarHMTHOTO OIS MarHUTHOTO
" AJICKTPOHHAS
MMOCTOSIHHBIX MAarHUTOB IOJISt
[IKOJIa
https://resh.edu.ru
bubmuoreka [JOK
N https://m.edsoo.ru JlaTuuk TOoKa
Ou3nuecKuil MPakKTUKYM IO TEME o
" Poccuiickas DIEeMEHTBI
131 N3y4enne 3aBUCUMOCTH CHIIBI AMIlepa .
" AIICKTPOHHAS ANEKTPUIECCKOM
OT CHUJIBI TOKA
IIKOJIa LEMn
https://resh.edu.ru
bu6mmoreka [JOK
o https://m.edsoo.ru
®u3NUECKUil NPAKTUKYM IO TEME o
" Poccuiickasa
132 Uccnenosanue siBiIeHNS
. " ANEKTPOHHAS
ANEKTPOMArHUTHOW WHIYKIIHH
IIKOJIa
https://resh.edu.ru
bu6mmorexa [JOK
o https://m.edsoo.ru
®u3nUecKuil NPaKTUKYM IO TEME o
" Poccuiickasa
133 Uccnenosanue siBiIeHNUS
" SJICKTPOHHAA
CaMOWHTYKITHH
IIKOJIa
https://resh.edu.ru
@u3nYecKuil NPAKTUKYM IO TEME bubnmoreka [JOK
134 "U3mepenune neproia CBOOOTHBIX https://m.edsoo.ru
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO Poccuiickas
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MasTHUKOB" AJEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
. https://m.edsoo.ru
Ou3nUecKuil NPaKTUKYM IO TEME -
" Poccuiickas
135 [IpeoOpazoBanme FHEPTUU B
g AJICKTPOHHAS
MPYXKUHHOM MasiTHUKE
IIKOJIa
https://resh.edu.ru
bubmuoreka [JOK
@uU3NYECKUN IPAKTUKYM 110 TEME https://m.edso0.ru
136 "HccnenoBaHue nepeMEeHHOr0 TOKa Poccuiickasa
4yepe3 MoCIeI0BaTEIbHO COSAMHEHHBIC AIICKTPOHHAS
KOHJIEHCATOP, KaTyLIKY U pe3uctop” IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
N https://m.edsoo.ru
Ou3nyecKkuil MpakTUKyM 0 TeMe N
" . Poccuiickas
137 N3y4yenne napameTpoB 3ByKOBOU
" QJICKTPOHHAA
BOJIHBI
IIKOJIa
https://resh.edu.ru
bu6mmorexa [JOK
N https://m.edsoo.ru
Ou3nyecKuil MPakTUKYM 0 TeMe N
" Poccuiickas
138 N3mepenue nokasaTeis IpeaoMICHUs
" SJICKTPOHHAA
CTEKJIa
IIKOJIa
https://resh.edu.ru
@u3nYecKuil NPAKTUKYM IO TEME bubnmoreka [JOK
139 "N3mepenune GOKyCHOTO pacCTOSTHUS https://m.edso0.ru
paccenBarOIUX JUH3" Poccuiickasa
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DJIEKTPOHHAS

[IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
. https://m.edsoo.ru
Ou3nYecKuil MPaKTUKYM TI0 TeMe N
" Poccuiickas
140 Hab6monenue nudpakuuu,
" AJICKTPOHHAS
HHTEep(dEPEHIINN U TIOJIIPU3AINHN CBETA
[IKOJIa
https://resh.edu.ru
. bubmuoreka [JOK
Ou3NYEeCKUil MPAKTUKYM TI0 TeMe
" https://m.edsoo.ru
Onpenenenne uMIyJabca U SHEPTUu .
Poccuiickas
141 PENATUBUCTCKUX YacTuIl (110
AIICKTPOHHAS
dhoTorpadusiM TPEKOB 3apsHKCHHBIX
YacTHI[ B MArHUTHOM T10J1€)" HIKoIa
https://resh.edu.ru
DuU3NYECKUN TPAKTUKYM I10 TEME bu6mmoreka [IOK JlaTunk TOKa
"U3mepenue nocrosinaoM [1nanka Ha https://m.edsoo.ru JlaTauk
142 OCHOBe uccienoBanus Gorordpdexra" Poccuiickas HaIpsHKEHUS
nnu "HccienoBadHue 3aBUCUMOCTHA AIIEKTPOHHAS DJIeMEHTEI
CHJIBI TOKA Yepe3 CBETOIMO/] OT [IKOJIa AIEKTPUUECKOM
HanpspkeHus" https://resh.edu.ru Lenu
bu6mmorexa [JOK
Pu3NYECKU IPAKTUKYM 110 TEME https://m.edso0.ru
143 "UccnenoBanue cuekTpa pa3pekeHHOTo Poccuiickas
aTOMapHOI0 BOJOPOJa U U3MEpPEHUE AIIEKTPOHHAS
noctosiHHoi Punbepra" HIKOJIA
https://resh.edu.ru
@u3nYecKuil NPAKTUKYM IO TEME bubnmoreka [JOK
144 "UccnenoBanue paanoakTHBHOTO GoHA https://m.edsoo.ru
C UCIIOJB30BaHUEM J103UMeETpa’ uim Poccuiickasa
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"N3y4yeHne moraomeHus 6era-4acTuil
arOMUHUEM"

DU3NYECKUI TPAKTUKYM 10 TEME
"Habaronenus 38€30H0T0 HEOaA

AJIEKTPOHHAS
LIKOJIa
https://resh.edu.ru

R bubmuoreka [JOK
HEBOOPYXEHHBIM TJIa30M C
https://m.edsoo.ru
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX N
o Poccuiickasa
145 MIPUIIOKEHUH [T ONIPECIICHUS
AIIEKTPOHHAS
MIOJI0KEHUS HEOECHBIX 0OBEKTOB Ha
[IKOJIa
KOHKPETHYIO 1aTy: OCHOBHEIE
PETHYIO y https://resh.edu.ru
co3Be3ausi CeBepHOro MONyIapus U
sIpKUE 3BE3b1"
bubmuoreka [JOK
O00011IeHIE U CUCTEMATU3AIUS
o https://m.edsoo.ru
3HaHul. Ponb (hM3HUKU 1 aCTPOHOMHH B N
o . Poccuiickasa
146 9KOHOMHMYECKOH, TEXHOJIOTHUECKOM,
o . AIIEKTPOHHAS
COLIMAJIbHOW M 3TUYECKOM chepax
[IKOJIa
NEATEIILHOCTH YeJI0BEKA
https://resh.edu.ru
bu6mmoreka [IOK
O000I11IeHNE U CUCTEMATU3AIUS https://m.edso0.ru
147 3HaHui. Ponb 1 MecTo GU3HNKU U Poccuiickas
ACTPOHOMUU B COBPEMEHHOW HAyYHOU BIIEKTPOHHAS
KapTUHE MHpa [IKOJIa
https://resh.edu.ru
bu6mmorexa [JOK
O000I11IeHIE U CUCTEMATU3ALIUS
. . https://m.edsoo.ru
3HaHui. Ponb pusnyeckoit Teopuu B N
o Poccuiickasa
148 (hopMUpOBaHHUH TTPEICTABICHUH O
5 AIIEKTPOHHAS
(hbU3UIECKOI KapTUHE MUPA, MECTO
[IKOJIa

(bU3UIECKOI KapTUHBI MHPa B 00IIIEM

https://resh.edu.ru
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Py COBPEMEHHBIX ECTECTBEHHO-
Hay4HbIX IPEJICTABICHUNA O IPUPOJE

149

O060011IeHEe ¥ cucTeMaTh3alus 3HaHUI
o treMe "Kunemarnka'

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

BJ'IeKTpOHHa}I
[IKOJIa
https://resh.edu.ru

150

O00011eHrEe ¥ cucTeMaTh3aluus 3HaHUi
o teme "Kunemarnka"

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

AIIEKTPOHHAS
[IKOJIa
https://resh.edu.ru

151

152

153

O0001IeHre 1 cUCTEMaTH3aus 3HAHUH
o Teme "Jlunamuka"

O00011IeHre 1 cucTeMaTh3aus 3HaHUH
o teme "CraTuka TBEpa0TO Tena'"

O000111eHIE U CUCTEMATH3AaIU 3HAHUI
110 TeMe "3aKOHbI COXPaHEHHUS B
MexaHuke"

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

AIIEKTPOHHAS
IKOJ1a
https://resh.edu.ru
bu6mmorexa [JOK
https://m.edso0.ru
Poccuiickas

AJIEKTPOHHAS
IKoJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

bu6mmoreka [JOK
. https://m.edsoo.ru
O000111eHE U CUCTEMATH3aLU 3HAHUI p N
occuiickas
154 1o Teme "OCHOBBI MOJIEKYJISIPHO-
o DIIEKTPOHHAS
KMHETU4YeCcKou Teopun" P
[IKOJIa
https://resh.edu.ru
bubmuorexa [JOK
. https://m.edsoo.ru
O000111eHIE U CUCTEMATH3ALU 3HAHUI p N
occuiickas
155 o treMe "Tepmoaunuamuka. TernnoBsle
P
Y AIICKTPOHHAS
MAaIlMHbI
LIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
. https://m.edsoo.ru
O06001eHre U cucTeMaTu3aIis 3HaHUA -
156 1o TeMe "ArperaTtHele COCTOSHUSI Pocenticras
p
DIIEKTPOHHAS
BemlecTBa. Pa3oBbie mepexoanl" p
[IKOJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
157 O000111eHIE U CUCTEMATH3AaIU 3HAHUI Poccuiickas
o TeMe "OIeKTpudeckoe nose" AIIEKTPOHHAS
[IKOJIA
https://resh.edu.ru
o bu6anorexa LIOK
O0o01IeHNe U cucTeMaTu3alys 3HaHUN https://m.e dsocL)Iru
158 1o Teme "TIOCTOSHHEIN SJIEKTPUYECKHI B '
Poccuiickasa

TOK

AIIEKTPOHHAS
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159

160

161

162

O06o0mieHne 1 cucTeMaTu3ays 3HaHUH
1o TeMe "Toku B pa3inyHbIX cpeaax”

O000111eHIE U CUCTEMATH3AaLU 3HAHUI
o teme "MarautHoe nosie"

O000111eHIE U CUCTEMATHU3aIIUs 3HAHUI
10 TeMe "DJIEKTPOMarHUTHast
UHIyKUIUs"

O0001IeHE ¥ cUCTeEMAaTH3alus 3HAHUI
o teMe "Mexannueckue kojaeoanus"

[IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIICKTPOHHAS
IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru
Poccuiickas

ANEKTPOHHAS
IIKoJIa
https://resh.edu.ru

163

O00011IeHIE U CUCTEMATH3aIIUs 3HAHUI
1o TeMe "DJIeKTPOMarHuTHbBIE
Kxonebanusa"

bu6mmorexa [{OK
https://m.edsoo.ru
Poccuiickas

AIIEKTPOHHAS



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

[IKOJIa
https://resh.edu.ru

bu6mmoreka [JOK
PezepBHblit ypok. O6o01eHue u https://m.edsoo.ru
164 CHCTeMaTHu3alus 3HaHUH 10 TeMe Poccuiickas
"MexaHUUYeCKUe U 3JIEKTPOMAarHUTHbBIE AJIEKTPOHHAS
BOJIHBI" IKoJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edso00.ru
165 O06o001IeHre U CUCTEMAaTU3allUsl 3HAHHMA Poccuiickas
o teme "Onruka" JJIEKTPOHHAs
IIKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edso0o.ru
166 O06o001IeHre U cUCTEeMaTH3allns 3HAHUI Poccuiickas
1o TeMe "OcHoBbl CTO" AIIEKTPOHHAs
1IKOJIa
https://resh.edu.ru
bubmuoreka [JOK
O000111eHIE U CUCTEMATH3AIUS 3HAHUI gtézsc'ggcijioo'ru
167 1o TeMe "KopnyckyaspHO-BOJIHOBOU
" ANIEKTPOHHAS
AYATHSM 1IKOJIa
https://resh.edu.ru
bu6mmorexa [{OK
168 O0001IeHrEe ¥ cUCTeEMaTH3alus 3HAHUI https://m.edsoo.ru
o teme "®usuka aroma" Poccuiickas

AIIEKTPOHHAS
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169

170

O06o0mieHne 1 cucTeMaTu3ays 3HaHUH
1o Teme "®u3nKa aTOMHOTO S7pa U
3JIEMEHTapHbIX YacThLl"

O0o001IeHNe ¥ CHCTeMAaTH3alUs 3HAHUN
1o TeMe "DIeMeHThI acTpou3nKu"

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

170

[IKOJIa
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
Poccuiickas

AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
Poccuiickas

AIICKTPOHHAS
LIKOJIa
https://resh.edu.ru
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






