MHWHUCTEPCTBO INPOCBEILIEHUSA POCCUICKOM
®EJEPALIUU

MunucrepcTBo 00pazoBanus U HayKu PecnmyOsiukn Tarapcran

MAOY "JInneii HHHOBAITHOHHBIX TeXHOJIOruH Ne36"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3aceganuu [LIMO 3amecturenb qupekropa  Jupexrop MAOY
no YBP "JIMTNe36"
pykoBoaurens [IIMO Mumnraneesa P.®. Anunosa JI.P.
[[TaneeBa A.B. oT «29» aBrycra 2023r. [Ipuka3z Nel65 ot
npotokoi Nel ot «29» aBrycra 2023T.

«29» aBrycra 2023r.

PABOYASI ITIPOTPAMMA
(ID 1441980)

yueOHoro npeamera «®u3uka. Yriay0aéHHbIA YPOBEHb)

115t ooyyatrommuxest 10 — 11 kimaccos

r.Hadepe:xxubie Ueanbl 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHHM W TpeOOoBaHUM K pe3yjibTaTaM 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 ~ ®@eneparuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yuenue kypca (uzukd yriayOiaEHHOTO YpOBHS IO3BOJISIET pPEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpblE HEOOXOAMMBI JJIA MPOAODKEHHS OOpa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, MpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHno-
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-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma mo ¢u3MKEe 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 TMpenojlaBaHuio (U3MKM Ha YIIIYOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbIN Kype HU3HKH — CHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW OMPENEIIo XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KaK IMPHUHIMIIBI €r0 TOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN HM3YYEHHBIX TEOpUM M 3akOoHOB. lIpm 3TOM paccmarpuBaroTrcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUsS, TMOCBSIIEHHBIX 5SKOJOTMYECKHMM Mpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IPUHLIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s Gusuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KiaccoB. BTopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKHU JJIS 3THX BHJIOB YYCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBIACTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAaHMS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH M TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOW (DU3WUYECKOU MOJEINbIO, MO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyroIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHusl TOJDKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000PYIOBaHUE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHWEe WHTEpPECa € CTPEMJICHUS OOYyYaroluXxcsi K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOAENbI0, 3a/Jad, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/IaHuE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIILHOTO TIUIAHUPOBAHUS M TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE HHTEpeca K chepaM npodeccuoHaANbHON JeSTENbHOCTH, CBSI3aHHOM
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI 10 CIENHUATHFHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpaMme Mo (QU3MKE MepeyeHb Ja0OpaTOPHBIX W
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Pa3znes 1. Hay4nblii MeTO/ NO3HAHUS TPUPOABI.

®duzuka — QyHgamMeHTanbHas Hayka o npupozae. HayuHslii MeTo MO3HAHUS U METObI
UCCJIeI0BaHUS (PU3UYECKUX SBJIICHUM.

DKCHEepUMEHT U TeOpHsl B Mpolecce MO3HaHus Mpuposl. HabmoneHrue u sSKkCriepuMenT
B (hU3HKeE.

Crioco6b1 n3MepeHnst PU3NIECKUX BETNYUH (aHAIOTOBBIC U TU(PPOBBIE U3MEPUTETHHBIC
puOOpPHI, KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpeurHocT U3MEpeHU PU3NUECKUX BETUYMH (a0COTIOTHAS M OTHOCUTEIbHAS).

MopaenupoBanue (PuU3MUECKUX SBJICHUM W MPOIECCOB (MaTepHaibHash TOYKA,
aOCOJIIOTHO TBEPJOE TENO, HJCAIbHAS KUJIKOCTh, HACATBHBIA Ta3, TOYEYHBIM 3apsn).
['mnore3a. ®U3MYECKU 3aK0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsI TEOPHUS.

Pons u mecto ¢u3uku B OpMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI MHUpa, B
IIPAKTUYECKOU JEATEIBbHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3Mepenne cuiabl TOKA M HAOPSKEHUS B LENU IMOCTOSHHOTO TOKAa MNPH IMOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ u(ppoBoi tabopartopueii o pusuke. [Ipumepsl n3mepeHus: GU3NIECKUX
BEJIMYMH MPU MOMOUIY KOMITBIOTEPHBIX TATUUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHrne. OTHOCHUTENBHOCTh MEXAaHMYEeCKOro IBmkeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Paanyc-BekTop MaTepuasibHOM TOYKH, €ro MPOEKIMA HAa OCH CHUCTEMBbI KOOpJHHAT.
Tpaexkropusi.

Ilepemenienue, CKOpOCTh (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOPEHHUE
MaTepUAIbHON TOYKHU, UX MPOEKIIMU HA OCU CUCTEMBI KOOpJaUHAT. ClI0kKEHNE TTEpEMEILICHHI
U CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MPSMOJMHEHMHOE JBWKEHUE. 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI U IyTH MaTEPHAIILHONW TOYKH OT BPEMEHHU U UX TpaduKH.

CBobOomHOe majzeHue. Y CKOpeHne cBOOOHOro najcHus. JBrmxkeHue Ttena, OpoImeHHOro
MOJ, YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU M YCKOPEHHSI MAaTepHUAIbHOU
TOYKH OT BPEMEHU U UX rpadUKHu.

KpuBonuneiinoe nBuxeHue. JIBWKEHHE MATEPUAIbHOM TOYKH 110 OKPYKHOCTH.
VYrnoBas u nuHelHass ckopocTh. [lepwon m yacrora obpamienus. LleHTpocTpeMuTENBHOE
(HOpMaJibHOE), KacaTeIbHOE (TaHT€HIIMAJIBbHOE) U TIOJIHOE YCKOPEHUE MaTEpHAIbHON TOUKH.



TexHH4eckne yYCTPOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHI: CHUAOMETP, IBUKECHUE
CHapI/I0B, IIETTHEIE, MIeCTepEHYAThIC U PeMEHHBIC TIEPeIaun, CKOPOCTHBIE JIU(THI.

JHemoncmpayuu.

Mogenb cucteMbl OTCUETA, MILTFOCTPALUS KHHEMATHUYECKUX XAPAKTEPUCTUK IBUKEHUS.

CniocoObl uccie10BaHusl IBUKEHU.

Nnmoctpanys npeaenbHOro nepexoia U u3MepeHne MTHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue NABUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3yXE U B PaA3pEKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTro MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

Hanpasnenue cKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUEe TyTeH, TPACKTOPHl, CKOPOCTEW IBUIKEHHS OJIHOTO W TOTO K€ Tela B
pPa3HBIX CHUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenne HepaBHOMEPHOIO IB>KEHUS € LEIIBIO ONPEIEIICHUS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHUsl NpU NPSIMOIMHEHHOM pPaBHOYCKOPEHHOM JABWKEHHH T10
HaKJIOHHOW IUIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUMU.

W3mepenue ycKOpeHHs CBOOOAHOrO MajieHusi (PEKOMEHJOBAHO HCIIOJIb30BAHUE
uudpoBoit 1adbopaTopun).

N3yuenue naBuKeHUs Tella, OpPOIIEHHOrO0 TOpU3OHTalbHO. [IpoBepka rumores3sl O
MpSIMOM TPOMOPLUMOHATIBHON 3aBUCUMOCTH MEXAY MAalbHOCTBIO TOJNETA W HAYaIbHOU
CKOPOCTBIO TeJIa.

N3yueHne nBrKEeHUS TeJla O OKPYKHOCTH € IMOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHOJa OOpalleHHs] KOHUYECKOr0 MasiTHUKAa OT €ro
IIapaMeTPOB.

Tema 2. lunamuxa.

IlepBeii  3akoH  HproroHa. HMHepumanbHble  cucteMbl  oTcué€ra.  [IpuHnmn
otHocuTenbHOCTH ["anuies. HennepuuanbHble cucTeMbl OTCUETA (ONpEAeIeHHE, TPUMEPDI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cuil.

Bropoii 3akon HproToHa 1151 MaTepruaibHON TOUKH.

Tpernii 3ak0oH HproTOHA UIs1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TSTOTEHUS. OJKBHUBAJIEHTHOCTh TPABUTAMOHHOW U WHEPTHOM
MAaCCBI.

Cuwna TsxecTd. 3aBUCUMOCTb YCKOPEHHMS CBOOOJHOTO IIaJICHUS OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI U OT Teorpapuveckoil MupoThl. [[BrkeHrne HEOECHBIX Tel U UX
cryTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHXKyIerocs ¢ yCKOpeHUEM.



Cuna tpenus. Cyxoe Ttpenue. Cuiia TpEeHUS CKOJNBXEHUS U CHJIA TPEHHUSI TOKOS.
Koaddumument tperns. Cuna conpoTUBIICHUS TIPH ABMKCHUH TEJa B )KUJIKOCTH WUJTU Tase, e¢
3aBUCHUMOCTh OT CKOPOCTH OTHOCUTEIBLHOIO JIBUXKCHUSI.

Hasnenue. ['mapocrarnueckoe gasienue. Cuna Apxumena.

TexHuyeckre ycTpouCTBa M TEXHOJIOTMYECKHE MPOLIECCHI: MOMAIIWITHUKH, TBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaGnronenue nBu>xeHUs Tell B MHEPIUAIbHBIX U HEMHEPIHMAIBHBIX CHCTEMaX OTCUETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenue AByX HWIMHAPOB WM IIAPOB PAa3HOM MACChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUATILHON CUCTEMbI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIONICH MPUIIOKEHHBIX K TEIy CUJ C MPOU3BEACHUEM MaCChl
T€Jla Ha €r0 YCKOPEHUE B MHEPLUHUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOIIUX B PE3YJIHTATE B3aUMOJICUCTBUS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MAICHUU.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHeEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOACHCTBYIOIIEH CHJI NpHU JABMKEHUM Opycka IO HaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCUMOCTH BPEMEHU ABUKEHHUS OpyCKa IO HAKJIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MaCCHhl.

UccnenoBanue 3aBUCUMOCTU CUJT YIIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux gaedopmaluu.

N3ydyeHne OBUKEHHS CUCTEMBI TEJl, CBA3AHHBIX HUTHIO, NEPEKUHYTOU Yepe3 JETKUU
OJI0K.

N3mepenue koadduivieHTa TpPEeHHS MO BEJIMYMHE YIJIOBOro  KoddduimeHTa
3aBucuMocTH Fpp(N).

UccnenoBanue nBuxXeHUS Opycka IO HAKJIOHHOM IIJIOCKOCTH C MEPEMEHHBIM
Kod(PUIMEeHTOM TpEeHU4.

N3ydenue nBUKEHUsS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHO TBEpHoe Teno. IlocTymaTtenbHoe M BpamaTelibHOE ABUKEHUE TBEPAOTO
Tena. MOMEHT CHIIbI OTHOCHTENBHO oOcu BpaimieHus. Ilnedo cuibl. CnoxkeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Tely. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.



TexHuyeckue ycTporucTBa U TEXHOJOTMYECKHE MPOLECCHl: KPOHIITEWH, CTPOUTEIbHBIN
KpaH, peIéTyaTble KOHCTPYKLIHH.

JHemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PacU€T CUII YIPYTOCTH.

N3ydenne ycToOMYnBOCTH TBEPAOTO TENA, HMEIOIIETO TUIOMIAlb ONOPBHI.

Tema 4. 3axonvt coxpaneHusn 6 Mexanuxe.

NmMnynbec MaTepruanbHON TOYKHM, CUCTEMBI MaTEPUAIbHBIX TOYEK. LIeHTp Macc cucrtemsl
MaTEepHUAIBHBIX TOYEK. Teopema o0 IBUKEHUU LIEHTPA Macc.

NMMmyiibe CUIIBI M1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

MoMeHT mmnylibca MaTepuagbHOM TOYKH. [IpencraBieHne O COXpaHEHHH MOMEHTA
VMMITYJIbCA B [IEHTPAIbHBIX MOJAX.

Pabota cuibl Ha MajgOM KM Ha KOHEUHOM IepeMellleHnu. ['paguueckoe npeacTaBieHne
PabOTHI CHIIBI.

MoOUIHOCTB CUJIBI.

Kunernueckast s3Heprusi MaTepuaibHOW TOUYKU. Teopema 00 U3MEHEHUH KMHETHYECKOU
OHEPIUU MaTEepUAIILHON TOYKH.

IloreHunanbHple W HeNOTeHUUWanbHble  cuibl.  [loTeHnManbHas  dHeprus.
[loreHuuanbHas 3Heprust ynpyro nepopmupoBaHHON NpykuHBL. [loTeHIManbHas SHEPrUs
TeJa B OJAHOPOAHOM TIpaBUTALlMOHHOM Tone. lloTeHumaneHass oJHeprus Tena B
IPaBUTAIMOHHOM TI0JI€ OJHOPOAHOro mapa (BHYTpM M BHe mapa). Bropas kocMuueckas
CKOpOCTb. TpeThsl KOCMUYECKAsI CKOPOCTb.

CBs13b paOOTHl HENOTEHUUATBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOM SHEPTUU CUCTEMBbI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON JHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHyu s UACATbHOW KUAKOCTH KaK CIIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTHUU.

TexHuyeckue yCcTpOWCTBA U TEXHOJOTMYECKUE MPOLIECCHI: IBUKEHUE PAKET, BOJOMET,
KOMEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, GUTYPHOE KaTaHHWE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

HN3mepenune MOITHOCTH CHUJIBL.

W3meHeHue s3Hepruu Tena Mpu COBEPILIEHUN PabOTHI.



B3anmuble npeBpalieHuss KWNHETHYECKOW U TOTEHIUAIIBHOM YHEPTUM NPU JECUCTBUU Ha
TEJIO CUJIbI TSHKECTH U CUJIbI YIPYTOCTH.

CoxpaHeHHE SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne nmnysibca Teja o TOpMO3HOMY ITYTH.

W3mepenue CUitbl TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIISI U MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

Hccnenoanue coxpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJECHCTBHM.

N3MepeHne KHHETUYECKOM SHEPTUH TEJIA [0 TOPMO3HOMY MYTH.

CpaBHeHME U3MEHEHUS MMOTECHIIUATBHOM SHEPTUH MPYKUHBI C pA0OTOM CUITBI TPEHUSL.

Onpenenenre paObOThI CHITbI TPEHUS TP IBM>KEHHUH TEJ1a IO HAKIIOHHOM MIOCKOCTH.

Paszpnes 3. MouiekyasipHasi pU3HKa ¥ TEPMOJAUHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcHOBHBIE TIOJIOKEHHSI MOJIEKYJsipHO-KUHeTHYeckor Teopun (MKT), ux omnbITHOE
o6ocHoBanue. Juddysus. bBpoyHoBckoe nBUkKeHHE. XapaKTep IBUKEHUS U B3aUMOICUCTBUS
qyacTHl] BenlecTBa. MoJeau CTpOeHUsl ra3oB, KUAKOCTEH M TBEPIBIX TEd M OOBSICHEHUE
CBOMCTB BEIlIECTBA Ha OCHOBE JTHX Mojelie. Macca M pa3mepbl MOJIEKYJl (aTOMOB).
KonnuectBo Bemectsa. [locTositHHas ABoranpo.

TeroBoe paBHOBecue. Temriepatypa u crnocoObl e€ u3mepenus. lllkana temmepatyp
Llenbcus.

Mogene uacanbHOrO Ta3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUHU: YaCTHLBI Tas3a
JIBIKYTCS XaOTUYECKHU U HE B3aUMOJIEHCTBYIOT APYT C IPYTOM.

["a3zoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. AGcomoTHas Temmeparypa
(mkama temmnepatyp KenbBuna). 3akon JlambroHa. M3omporiecchl B HI€aTbHOM Tasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe mpeacTaBiIeHUE H3OMPOLECCOB:
M30TepMa, U30X0pa, n3odapa.

CBsi3p MEXIy [aBJICHUEM W CPEAHEH KUHETHYECKOW HHEpPrued MNOoCTyNnaTeabHOTO
TEIUIOBOTO JIBMKEHHUSI MOJIEKYJ HACAIbHOTO ra3a (OCHOBHOE YpPaBHEHHE MOJIEKYJISPHO-
KHHETUYECKOW TEOPHH HJI€aJTbHOTO Ta3a).

CBsi3p  aOCOJIIOTHOM  TemmepaTypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO CpeaHel
KMHETUYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue ycTpoilcTBa M TEXHOJOTHYECKHE MPOLECCHl: TEPMOMETp, Oapomerp,
MOJIy4YE€HHEe HAHOMATEPHUaJOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUL] BELLIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Hubdy3ust KUIKOCTEH.

Mopaens onbita [lTepHa.



[IpuTsxkeHne MOJIEKyII.

Mopaenu KpUCTaJuIMYeCKUX PEMIETOK.

Habmonenue u ncciaenoBaHue H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

UccnenoBanue mpoiiecca yCTAaHOBJICHHS TEIJIOBOTO PABHOBECHSI IMPHU TEIIOOOMEHE
MEKly TOPSYEH U XOJIOJHOM BOJOM.

N3ydyeHne H30TEpMHUUECKOro IMpoliecca (PEeKOMEHJOBAHO HCIOJb30BaHUE LU(POBOM
1abopaTopun).

N3ydenne n30XopHOro mporecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckass  (TJ[) cucrema. 3agaHWe  BHEIIHUX  YCJIOBUM IS
TEPMOJMHAMUYECKOM CHCTEMbl. BHemHue u BHyTpeHHHE mnapamerpbl. [lapamerpsl
TEPMOJIMHAMUYECKOM CHUCTEMBl KaK CpEeIHHME 3HAY€HUs BEJIWYMH, OIMCHIBAIOIIUX €€
COCTOSIHME Ha MHUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOANHAMHUKHU. CamonponsBonbHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mogens uaeanbHOr0 raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHWIl: ypaBHEHUE
MenneneeBa—Knaneipona W BBIpaXEHHWE U1 BHYTPEHHEW DJHEPruUh. Y CIOBUA
MPUMEHUMOCTH 3TOM MOJENW: HHU3Kas KOHIIEHTpAlUs YACTHIl, BBICOKHE TEMIIEpaTypHl.
BripaxkeHne 111 BHyTPEHHEN Y3HEPTUH OJJTHOATOMHOTI'O UJI€aJIbHOTO rasa.

KBazucrarnueckre 1 HECTATUYECKHUE MPOLIECCHI.

DOnemeHTapHasi paboTa B TepMoAnHAMKKe. Brrunciaenue pabotsl o rpaduky mpoiecca
Ha pV-nuarpamme.

Teronepenadya kak cnoco0 M3MEHEHHs] BHYTPEHHEW SHEPIrUud TEPMOJIMHAMHYECKOU
cUcTeMbl 0e3 coBepieHus: padoThl. KoHBEKIuUs, TEMIONPOBOJHOCTD, U3TyUCHHE.

KonnuectBo TemnoTel. Termio€MKoCTh Tena. YaelbHAas W MOJApHAs TEIJIOEMKOCTH
BelIeCTBa. YpaBHeHHe Mariepa. YaenbHas TEIIoTa CropaHus TOrmBa. Pacuér konmyecTna
TEIUIOTHI NpH Terionepenaye. [lonstue 06 agnadbaTHOM Tpoliiecce.

IlepBblil 3aKk0H TepMoAMHAMUKU. BHyTpeHHss1 sHeprus. KonnuecTBo TEmIOTh U padoTa
KaK MEpbl U3BMEHEHHUSI BHYTPEHHEN SHEPTUH TEPMOJIUHAMUYECKONU CUCTEMBI.

Bropoil 3akoH TEpMOAMHAMHMKHA JJII PABHOBECHBIX ITPOLIECCOB: 4YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJMHAMHYECKOW CUCTEMBI MTPOXOAUT €AMHCTBEHHAs anadaTa.
AOco0THas TeMIiepaTypa.

BTopoii 3akoH TepMOJMHAMHUKH Ji1 HEPABHOBECHBIX MPOIECCOB: HEBO3MOKHO
nepeaarh TEIUIOTYy OT OoJjiee XOJIOAHOro Tenma K Oosiee Harperomy 0€3 KOMIICHCAITUU
(Knaysuyc). HeobpatuMocTs TpHUPOAHBIX MPOIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KIIT/I.



Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE  AaCHEeKThl HCMHOJIb30BAaHUSI  TEIUIOBBIX  jABUrareneid. TermoBoe
3arpsA3HEHUE OKPYKAIOIICH Cpe/ibl.

TexHuyeckre  yCTpOMCTBA M TEXHOJOTMYECKHE  IMPOLECCHI:  XOJOJUJIBHUK,
KOHJUIIMOHEP, JAU3EIbHBIA U KapOIOpAaTOPHBIN JBHUraTenu, MmapoBas TypOWHA, MOJy4YeHUE
CBEPXHU3KUX TeMIEpaTyp, YTUIU3aIUs «TEIIOBBIX» OTXOJO0B C UCIOJIb30BAHUEM TEILLIOBOTO
Hacoca, YTWIM3alusi OWOOPTraHWYECKOTO TOIUIMBA JUISI BBIPAOOTKH «TETUIOBON» W
AIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuueckoM pacIliupeHUN.

Bo3nymnoe orauso.

CpaBHeHUE yACIbHBIX TETNIOEMKOCTEHN BEILIECTB.

Crioco0Obl U3BMEHEHHS] BHYTPEHHEW SHEPTHUH.

NccnenoBanue annadbaTHOTO TIpolecca.

KomnbroTepHbie MOJIETN TEIJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEIITOEMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue anunadbaTHOTO TIpolecca.

N3ydyeHnne  B3aUMOCBSI3M  DHEPrUU  MEXKMOJICKYJSIPHOTO  B3aUMOJCHUCTBUSL U
TeMIepaTypbl KUTICHUS dKUJTKOCTEH.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcanus. McmapeHue W KureHue. YJelbHas TeIioTa
napooOpa3zoBaHUsI.

HaceliieHHble W HeHachlllleHHbIe Taphl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO TMapa OT TeMIIepaTypbl, HMX HE3aBUCUMOCTh OT OO0BEMaA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUSI OT JABJICHUS B dKUJKOCTH.

BnaxxnocTs Bo3yxa. AOCOIIOTHASI 1 OTHOCUTEINIbHAS BIAYKHOCTb.

TBépnoe Ttemo. Kpucramimueckue u amopdHble Tena. AHHU30TPONHUS CBOWCTB
KpucTtaiuioB. [InaBrienue u kpucramnzamnus. Y AeibHas TerioTa miaBieHus. Cyonumarusi.

Hedopmanuu tBEpAOTO Tena. Pactskenue u cxatue. Casur. Moayne FOunra. Tlpenen
yapyrux aedopmaruii.

TeroBoe pacmmpeHne JKUIKOCTeW ©  TBEPABIX Tell, O0BEMHOE U JIMHEHHOE
pacimgpeHrde. AHrapMOHHU3M TEIUIOBBIX KOJICOAHMN YacTHI] BEIIECTBA KaK IpUYMHA
TETJIOBOT'O paclIupeHust Tes (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B (ha30BBIX MEPEX0OaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.



[loBepxHocTHOe  HaTskeHue.  KodpPUIMEHT  MOBEPXHOCTHOTO  HATSDKECHUS.
Kanumsipasie siBiienus. /laBienne 1mog NCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH. Popmyiia
Jlamutaca.

TexHUYecKue yCTpPOHMCTBA M TEXHOJIOTMYECKUE MPOLECCHL: KUIAKAE KPUCTAILIBI,
COBPEMEHHBIE MATEPUAJIBI.

JHemoncmpayuu.

TennoBoe pacmnpeHue.

CBolicTBa HaCBIIEHHBIX NIAPOB.

Kunenue. Kunenne npy NOHMKEHHOM JABJICHHUH.

N3mepenne cuitbl IOBEPXHOCTHOIO HATSKEHU.

OnBbITHI C MBUTBHBIMU TUIEHKAMU.

CmaunBanue.

Kanwisipasle sBICHHUS.

Mopenn HEeHBIOTOHOBCKOW JKHUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTALNINYECKOTO BEIIECTBA.

Bunsl gedopmanmii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenpHOM TEMIOTHI IIABJICHHMS JIBJA.

N3ydeHune CBOMCTB HACBILIEHHBIX [1apOB.

N3mepenue abCoIIOTHOM BIaKHOCTH BO3/yXa U OL[EHKA MacChl HapOB B IOMEILLECHUH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

Nsmepenune monyns FOunra.

HccnenoBanue 3aBUCUMOCTH JedopMalii PE3MHOBOTO 00pas3la OT MPUIIOKEHHOM K
HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMU KA.

Tema 1. dnexkmpuueckoe none.

DJIeKTpU3aLMs Tel U €€ MPOSIBICHUs. DIEKTPUUECKUN 3apsal. [[Ba BUaa dJIEKTPUUECKUX
3apsinoB. [IpOBOMHWKM, TUAJIEKTPUKHA U MOJYHNPOBOAHUKHU. DJIEMEHTAPHBIN JJIEKTPUUYECKHIM
3apsAl. 3aKOH COXPAHEHHUs SJIEKTPUUECKOTO 3apsaa.

B3aunmogeiictBue 3apsanoB. Toueunslie 3apsasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero neicTere Ha JIEKTPUUYECKHUE 3aPSIbI.

Hanpsixénnocts anektpuueckoro mods. [IpoOubiit 3apan. Jluaum HanpspkEHHOCTH
ANEKTpUYECKOro nojsi. OTHOPOIHOE IEKTPUUECKOE TOJIE.

IToTeHIMaIBHOCTD ANEKTPOCTATUYECKOTO NOJIsL. Pa3HOCTh MOTEHIIMAIIOB U HAIPSIKEHUE.
IloreHumanbHass  dHeprus  3apsaa B 2JJeKTpocrathdeckom  nose.  [lorenmman



AIEKTPOCTATUYECKOrO MoJid. CBsA3b HANPSKEHHOCTH MOJS M Pa3sHOCTH MOTEHIUAIOB IS
ANEKTPOCTATUYECKOTO OIS (KaK OHOPOJIHOIO, TAK U HEOJHOPOIHOTO).

[IpuHIMN Cynepno3uIuy SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdeprl. [lone paBHOMEpHO
3apsHKEHHOTO Mo 00BEMY mmiapa. [lose paBHOMEpHO 3apsKEHHONM OECKOHEUHOM IMIIOCKOCTH.
KapTtunse! mrHANM HANPSHKEHHOCTU 3TUX NOJIEW U SKBUINOTEHIIUAIBHBIX IIOBEPXHOCTEH.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMBAEKTPUKU B DIIEKTPOCTATHYECKOM Tosie. Jludnekrpuyeckas NPOHHUIIAEMOCTh
BEILIECTBA.

Konpencatop.  DneKTpOEMKOCTh  KOHIEHCATOpPA.  JDJIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe  coenuHeHMe  KOHAeHcCATOpoB. IlocnepgoBarenbHOE  COEIMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOpa.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: AJIEKTPOCKOI, JJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONPHUOOPOB, KOHIEHCATOPBI, TE€HEPATOP
Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIaPUKOB.

DJIEKTPUYECKOE TOJIE€ IBYX 3apsiKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U ICEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOWAAu IUIaCTHH,
PACCTOSTHUSI MEXKJ1y HUMU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPa.

3apsiaKa 1 pa3psziKa KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGnronenue mpeBpamieHusi JHEPrUU  3apsDKEHHOTO  KOHJIEHCATOpa B DHEPTHUIO
W3JIyYEHUS CBETOANO/A.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHUUAIOB (HANPSKEHUs) NPU  TOCIEAOBATEILHOM
COCAMHEHNH KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.



Cuina toka. [TocTOSIHHBIN TOK.

VYcaoBUs CylIECTBOBAaHUS IOCTOSHHOIO 3JIEKTPUYECKOIO TOKA. VICTOYHMKHM TOKa.
Hanpsoxenune U u D/1C €.

3akoH OMa [ yyacTKa LemHu.

DJIEKTPUYECKOE  CONPOTUBIICHHE. 3aBUCHUMOCTb  COINPOTUBIEHUS  OAHOPOIHOTO
MIPOBOJIHUKA OT €ro JJIMHBI M IUIOIAAN MONEPEYHOI0 CEYEHHs. Y AEIbHOE CONPOTHBIICHHE
BEILECTBA.

[TocnenoBarenbHOE, MapaJUIEIbHOE, CMENIAHHOE COEIWHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX AekTpuueckux uenei. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIIHOCTB NEKTPUUECKOro TOKa. TeraoBasi MOIIHOCTD, BbIIEIAEMAasl HA PE3UCTOPE.

OJIC u BHyTpeHHEe COINPOTUBICHHUE HCTOYHHUKA TOKa. 3akoH Owma i TMOJHOU
(3aMKHYTOI) 35eKTpruecKoi nenu. MoiHocTh nctounuka Toka. Koporkoe 3ambikanue.

KoHzeHcaTop B LETH MOCTOSIHHOTO TOKA.

TexHHuecKre YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECCHl: aMIIEPMETP, BOJIBTMETP,
peocTarT, CYETUUK IIEKTPUIECKON IHEPTHH.

Jemoncmpayuu.

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CWJIBI TOKA OT HANPsDKEHMST U1l PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUS U CBETOJIMOAA.

3aBUCUMOCTh COMPOTHUBJICHUS UUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAIA
IIONIEPEYHOT0 CEYECHMSI U MaTepraa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTHBIIEHHS IIPU  ITOCTOSIHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenune IIC. KopoTkoe 3ampIkaHNe TaIbBAaHUYECKOTO 2JIEMEHTA U OLICHKA
BHYTPEHHETO CONMPOTUBIICHHUS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTtapeii.

HccenenoBanue pasHOCTH MOTEHLIHAIOB MEXAY IMOJIOCAMH MCTOYHUKA TOKA OT CHJIBI
TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, RPAKMUKYM.

HccnegoBanue CMEMIAHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenne yaenbHoro COnpoTUBIICHUS IPOBOJIHHUKOB.

Uccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT HANIPSIKEHUS JIJIS1 JIaMITbl HAaKaJIMBAHUS.

VYBenuuenue npejesna u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHYyTPEHHETO CONMPOTUBICHUS HICTOYHUKA TOKA.

HccnenoBanune 3aBucumoctd OJ[C TaJbBaHMYECKOTO 3JIEMEHTa OT BPEMEHU IIPH
KOPOTKOM 3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHLIHMAIOB MEXAY IMOJIOCAMH MCTOYHUKA TOKA OT CHJIBI
TOKA B LIETIH.



Hccnenoanue 3aBUCUMOCTH MTOJIE3HOW MOITHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DnexkTpuyeckas MPOBOAMMOCTb PA3JIMYHBIX BEIIECTB. ODJIEKTPOHHAs IPOBOJAMMOCTH
TBEPABIX  METAJUIOB. 3aBUCHUMOCTb  COINPOTUBIICHHS METAUIOB OT  TEMIEpaTyphl.
CBepXnpoBOJIUMOCTb.

DNeKTpuYeCcKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOOCTBEHHAass W TOpPHUMECHAs MNPOBOAMMOCTH IOJIYIPOBOJHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUNA TOK B AJIEKTPOIUTAX. DIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIN3.
3akoHbl Papajaes AJisl JIEKTPOJIN3a.

OnexkTpuyeckuid TOK B Tra3ax. CaMOCTOATENbHBIA M HECAMOCTOSITENbHBIA pa3psii.
Paznuunbie T caMOCTOSTENBHOTO pa3psaaa. Monnus. [Lnazma.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHME. TIa30paspsIHbIC JIaMIIbI,
AJIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPBI:  JTUOJ, TPAH3HUCTOD,
dboTonmoa, CBETOAMOM, TalbBaHUKA, padUHUPOBAHME MEIW, BBIIUIABKA AJIOMHUHHS,
AIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3IEKTPOIIUTOB.

3akoHsbI JtekTposinza Papazes.

NckpoBoit pa3psaa U IpOBOAUMOCTB BO3/1yXa.

CpaBHeHHE IPOBOAMMOCTH METAJUIOB U ITOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HaOmnronenue anexTposiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

Hccenenosanne 3aBUCMMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3n4ecKuil MPaKTUKYM.

CnocoObl u3MepeHHss (PU3MYECKUX BEJIMYMH C UCIHOJIb30BAHMEM aHAJOTOBBIX U
HM(POBBIX  U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX  JATYMKOBBIX  CHUCTEM.
AOCOTIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH M3MepeHuil pusnueckux BennyuH. OreHka
TPaHUL] OTPEIIHOCTEMN.

IIpoBeneHre KOCBEHHBIX HW3MEPEHUMN, WCCIIEIOBaHUN 3aBUCUMOCTEH (HDHU3UYECKUX
BEJIMYMH, IPOBEPKA MPEAT0KEHHBIX TUIOTE3 (BBIOOP M3 padOT, ONMMCAHHBIX B TEMATHUYECKUX
pasznenax «Y4eHUYeCKUui IKCIEPUMEHT, JJabopaTOpHbIEe PadOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.



Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHA B 10 kiacce OCYIIECTBISIETCS C
y4€TOM COJAEpKATETbHBIX MEXKIPEIMETHBIX CBsSI3€l C KypcaMu MaTeMaTUKH, OHMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHUH.

MescnpeOmemnoie noOHAMUA, CEA3ZAHHbBIE C U3YYCHUEM MEMO008 HAYUHO20
no3HanuA: sBICHUE, Hay4dHbId (akT, TUnoTe3a, (u3nueckas BEIMYMHA, 3aKOH, TEOpus,
HAONIIOJICHUE, OKCHEPUMEHT, MOJICIHPOBAaHUE, MOJENIb, HW3MEpPEHUE, TMOrPEUIHOCTH
W3MEPCHUM, U3MEPUTEILHBIE MPUOOPHI, HU(POBaAst TAOOpaTOPHSL.

Mamemamuka: peuieHue cucTteMbl ypaBHeHUi. JIuneliHas QyHKIus, napadoia,
runepbona, ux rpapukd U cBoiicTBa. TpuroHoMerpuueckue (yHKIUU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. BEKTOPBI M MX MPOEKUUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonozua: wmexanudeckoe [BIDKEHHE B JKHBOW mpupone, Auddys3us, ocmoc,
TEII000MEH JKMBBIX OPIaHU3MOB, TEIJIOBOE 3arps3HEHNE OKPY’KAIOLIEH Cpesibl, yTUIN3alus
OMOOpPraHMYECKOro  TOIUIMBA  JUIsl  BBIPAaOOTKM  «TEIUIOBOW» M AJIEKTPOIHEPTHUH,
MOBEPXHOCTHOE HATSDKEHUE W KalWJUIAPHBIC SIBICHUS B MPUPOJE, DIIEKTPUUCCKHUE SBJICHHS B
KUBOM TIPUPOJE.

Xumuna: JIHUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB W MOJEKYJ, MOJIb
BELIECTBA, MOJISIpHAs Macca, [0JIyueHne HaHOMaTepHaJloB, TEIJIOBbIE CBOWCTBA TBEPIBIX TEI,
KUJIKOCTE W Ta3oB, JKUAKUE KPUCTAJUIbl, 3JEKTPUUECKHE CBOWCTBAa METAJLJIOB,
AIIEKTPOJIUTUIECKAs TMCCOIMAIINSA, TalbBAHUKA, DJIEKTPOHHAS MUKPOCKOTIHSL.

T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: tnpeoOpa3oBaHUE JBUKEHUHM C HCIIOJIB30BAHUEM MEXaHU3MOB, YUET
CYXOT0 U KUAKOTO TPEHUS B TEXHUKE, CTATUUECKUE KOHCTPYKIMH (KPOHILUTEHH, peréTyaThie
KOHCTPYKLIMHU), MCIIOJIb30BAHME 3aKOHOB COXPAHEHHS] MEXaHUKU B TEXHHUKE (THPOCKOIL,
BOAOMET M JIpyrue), JABUTATENb BHYTPEHHEro CropaHus, NapoBas TypOuHa, OBITOBOM
XOJIOJWIbHUK, KOHAMIIMOHEDP, TEXHOJOTHUU TMOJIYYCHHs] COBPEMEHHBIX MaTepuajoB, B TOM
qyclie HAaHOMAaTepHaJioB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3allUTa, 3a3eMIICHHE
AJIEKTPONPUOOPOB, ra30pa3psAHbIE JAMIIbI, TOJIYIPOBOJAHUKOBBIE TPUOOPHL, T'AJIbBAHUKA.

11 KUIACC

Pa3znen 4. JaekTpoauHaMHKa.

Tema 4. Macnummnoe noe.

B3auMoencTBre TOCTOAHHBIX MArHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe mose.
Bekrop marautHOM wuHAYKUMU. [IpuHOMN Ccynepno3uuvu MarHUTHBIX Tosed. JInHum
MAarHUTHOW UHIYKIIUH.

MarnutHoe 1oJjie IPOBOJHHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KATYIIKA U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amrnepa, e€ HanpaBJIEHHE U MOJYJIb.



Cuna JlopeHua, e€ HampaBiieHWE€ W MOJIyJb. [[BH)K€HHME 3apsHDKEHHOW YacTHULBI B
OJTHOPOJTHOM MarHuTHOM moiie. Pabota cumbl Jlopena.

MarnautHOe nosie B Bemectse. DeppoMarHeTuky, rmapa- U J1MaMarHeTUKH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, AJEKTPOMArHUTOB, TECTEP-MYJIBTUMETp, JIEKTPOABUTaTENb SKOOU, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII.

JHemoncmpayuu.

KaptuHa nuHMI HMHAYKIMM MarHATHOTO TIOJIA TMOJIOCOBOTO M TMOJKOBOOOPA3HOIO
MOCTOSIHHBIX MarHUTOB.

KaptHa nvMHMII MarHUTHOM WHOYKIMU MOJISI JJIWHHOIO MPSIMOIO MPOBOAHUKA U
3aMKHYTOT'O KOJBILIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

HaOnronenue aBukeHUsI MyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[IpuHIMn ~ ACHCTBUSL  DIEKTPOUBMEPUTENBHOTO MPUOOpa MarHUTOAIEKTPUUYECKOU
CUCTEMBL.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HccnenoBanre MarHuTHOTO IOJIL HOCTOSIHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanne n1eMCTBASI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Ammepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SBneHne 3EKTpOMarHUTHOM MHAYKUMH. 1IoTOK BekTopa MarHuTHOW MHAYKUMU. DJC
MHJYKIUU. 3aKOH 3JIEKTPOMAarHuTHOW MHAyKiuu Papazaes. BuxpeBoe aleKTpuyeckoe Mmode.
Toku dyko.

OJIC nHAYKUMH B MPOBOJIHUKE, IBMKYIIEMCSI B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NupyktuBHOCTh. KaTylmika WHIYKTUBHOCTH B IEMU MOCTOSHHOIO TOKa. fIBIeHHE
camonHayKiuu. IJIC caMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTPOMCTBA W TEXHOJOTUYECKHE TMPOUECChl: WHIYKIMOHHAS II€Ub,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALMHU TEJ IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MIIH.

Jemoncmpayuu.

HaGnronenue ssBneHUs SIEKTPOMAarHUTHON WHIYKITHH.



Uccnenoanne 3aBucuMoctd OJIC MHAYKOMU OT CKOPOCTH WM3MEHEHUS! MArHUTHOIO
MOTOKA.

IIpaBuino Jlenna.

[Tanenrie MarauTa B aIFOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHne CAaMOMHAYKIUU.

Hccnenoanue 3aBucuMoctd DJIC caMOMHIYKIHUHA OT CKOPOCTH U3MEHEHHUS CUIIbI TOKa
B LICTIN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Hccnenoanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHAH.

Ornpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJIA.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

CO6opka MozIenH 3JIEKTPOMAarHUTHOTO TeHEPaTopa.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOHBIE KOJIEOAHUSI.

l'apmonunueckue koneOanusg. KuHemaTnueckoe W JTUHAMUYECKOE  OIKCAHUE.
DHepreTuueckoe OmnucaHue (3aKOH COXpaHEHHUsS MEXaHWYeCKOM »Hepruu). BeiBon
AMHAMMYECKOTO ONHMCAHMsSI TapMOHMYECKHX KOJeOaHMM W3 UX DHEPreTUYECKOTO U
KMHEMaTHUYECKOT'O ONKCAHHUS.

Amrnutyna u ¢gaza konedanuil. CBsA3b aMIUIUTYAbI KOJIEOAHU NCXOTHON BEJIMYMHBI C
aMIUIUTYJJaMU KOJIEOaHUI €€ CKOPOCTH M YCKOPEHUSI.

[lepuon wu dactora koneOanmit. Ilepmom Mambix CBOOOJHBIX — KOJEOAHUH
MaTeMaTH4eCcKOoro MasiTHuka. Ilepnon cBOOOAHBIX KOJIEOAHNUN MPYKMHHOTO MasiTHUKA.

[Tonsitue o 3aryxaromux KoneOaHusix. BbiHyXIeHHble KoseOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ p€30HAHCHOW KpUBOWU. ABTOKOJIEOAHUS.

TexHruecKre yCTpOMCTBAa U TEXHOJOTMYECKHE MPOLECChl: METPOHOM, Yachl, KayeiH,
MY3bIKaJIbHbIE HHCTPYMEHTBI, ceficMorpad.

Jlemoncmpayuu.

3anuch K0y1e0aTeIbHOTO IBUXKEHHUS.

HaOnronenne HE3aBUCMMOCTUA TIepUOJa MaJlbIX KoJIEOaHMM TIpy3a Ha HHUTH OT
AMIUTUTY/IbI.

HccnenoBanne 3aryxaroolux KoJieOaHMM M 3aBUCUMOCTH TiepuoJia CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIICHHUSI.

HccnegoBanue kojiebaHUil rpy3a Ha MAcCHBHOW NPYXKHUHE C LENbIO (OPMHUPOBAHUSA
MpeCTaBICHUI 00 UeaaTbHON MOACTHN NPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUH NMPHU KoJIeOaHUIX Ipy3a Ha MpY>KUHE.

HccnenoBanue BbIHYKICHHBIX KOJICOAHHIH.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.



N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U MPYKUHHOTO MAasiTHUKOB.

N3ydeHnne 3aKkOHOB ABMXKEHUS TENa B X0/I€ KOJIeOaHHI Ha ypyrom MmojBeECe.

N3ydenune ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KUHHOM MAasITHUKE.

UccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOMIKUX KOJIEOaHUA.

HccnenoBanue BHIHYKICHHBIX KOJCOAHUIA.

Tema 2. dnekmpomazcnumHnule Koaedanus.

Koneb6arenbubiit koHTYyp. CBOOOJIHBIE AJIEKTPOMArHUTHBIE KOJI€OaHUS B HJEaTbHOM
kosnebarenbHOM KOHType. @opmyna TomcoHa. CBA3b aMIUTUTY/bI 3apsiia KOHJIEHCATOpa C
aMIUTUTYJIOM CUIIBI TOKA B KOJI€OAaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B HICaTHHOM KOJIEOaTEIHLHOM KOHTYDE.

3aryxaromme 3JIEKTPOMATrHUTHBIE KojJeOaHHs. BBIHYKIEHHBIE 3JIEKTPOMAarHUTHBIC
KoJieOaHusl.

IlepeMeHHBI TOK. MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUIMTYJHOE U JEHWCTBYIOLIEE
3HAYEHHUE CWJIbl TOKA W HANPSKEHUA NPH Pa3IM4yHOM (POopMe 3aBHCUMOCTH NEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconmanbHbld  NEPEMEHHBIM TOK. Pe3ncrop, KOHAEHcaTOp M KaTyllKa
MHIYKTUBHOCTH B LIENIH CUHYCOWJAJIBHOTO IEPEMEHHOIO TOKa. Pe3oHaHc TOkoB. Pe3oHaHC
HAMPSKESHUM.

WNneanshblii Tpanchopmatop. [IponsBoactBo, nepenaya U NOTPEOICHUE SIEKTPUIECKOM
DHEPIUH.

DKOJIOTHYECKHUE PUCKU IPHU IPOU3BOJCTBE NIEKTPOIHEpPTruU. KylbTypa ncronb30BaHus
AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HHU.

TexHUueckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUH dJIEKTPOIIepeaay.

Hemoncmpauyuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumwiiorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOIIKX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mopenp 3JIEKTPOMarHuTHOTO TEHEPATOpA.

BriHyX/I€HHBIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pesucrop, karyiika HHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH EPEMEHHOIO TOKA.

Pe3onaHc npu nmocienoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U
KOHJIEHCATOpA.

Y CTpolCcTBO M IPUHITUI ICUCTBUS TpaHchopmaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yuenue tpanchopmaropa.



HccnenoBanue  MEPEMEHHOIO  TOKa  4Ye€pe3  MOCIEAOBATEIbHO  COECAUHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

Habmoienue 3meKTpoOMarHiTHOTO PEe30HAaHCa.

UccnegoBanue paboThl HCTOUHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaHUMHbLE GOJIHbL.

MexaHnueckre BOJIHBI, YCIOBUSI UX pacrpocTpaHeHusd. [lonepeunsie U MpoaoJibHbIC
BOJHBI. [lepron, CKOpOCTh pacnpocTpaHeHUss W JyiMHA BOJHBL. CBONCTBA MEXaHUYECKHUX
BOJIH: OTpaXEHHE, MIpeIoMIIeHUE, HHTep(epeHus U qudpakiimsl.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CIIOBUSI M3JTYyUYEHUSI SJICKTPOMArHUTHBIX BOJIH. B3anMHas
OpHUEHTAIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, TMPEIOMIIECHUE, MOJISpU3aIus,
uHTephepeHus u nudpaximsi.

[Ixana 3eKTpOMarHuTHEIX BOIH. [I[puMeHeHrEe IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUMNIBI paIMOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPEIBI.

TexHuyeckre yCTpoMCcTBa U MPAKTUUECKOE PUMEHEHNE: MY3bIKAIIbHBIE HHCTPYMEHTHI,
pagap, paguoONpUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus, yibTpa3ByKoBas
JIMarHOCTUKA B TEXHUKE U MEIUIUHE.

Jlemoncmpayuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Kone6mromieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

HaOnronenue otpaskeHust U MPEJIOMIICHHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pe30HAHC.

CBoicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U 4YacTOTOMU
KoJieOaHui.

HccnenoBanne CBONCTB AJIEKTPOMATHUTHBIX BOJH: OTPaKEHHE, MPEIOMIIECHUE,
noJisipu3arys, udpaxius, tHTepPepeHIms.

OGHapyxeHue nHPpakpacHOTo U yIbTPahrOIECTOBOTO U3ITYUECHUMH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.



[IpsiMonMHEHOE pacIpOCTPAHEHHUE CBETA B OJJHOPOAHOM cpene. JIyu cBera. Toueunslii
HWCTOYHHK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoenne nM300pakeHUH B MIIOCKOM
3epkaiie. Cheprueckue 3epkaa.

[Ipenomnenue cBeta. 3akOHBI MpeloOMJIeHUs cBeTa. AOCOIIOTHBIM IMOKa3aTeNb
npenaomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npeaomiieHusl. [IoCTOSIHCTBO 4acTOThI CBETa U
COOTHOIIECHHWE JUJIMH BOJIH MPHU MEPEXOJE MOHOXPOMATHYECKOTO CBETAa 4YEpe3 TpPaHHUILy
paszeiia IByX ONTHYECKHUX CPEL.

Xox mydeii B mpusme. [Jucniepcust cBera. CnoxkHbli cocTaB 6enoro ceera. L[ser.

[lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbId Yron TMOJHOTO BHYTPEHHETO
OTpPaXEHUS.

Cobuparone u pacceuBaromme JuH3bl. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKass CHJIa TOHKOM JIMH3BI. 3aBUCHUMOCTh (DOKYCHOTO pAacCTOSIHUS TOHKOM
chepudecKoil JIMH3bI OT €€ TeOMETPUH U OTHOCUTEIILHOTO TTOKAa3aTelis MPEIOMIICHUS.

@opmyJia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

XoJ Jiy4a, MPOMEAIIEro JUH3Y MO MPOU3BOIBHBIM YIJIOM K €€ TJIABHOW ONTHUYECKOU
ocu. [loctpoenne n300paxkeHH TOUKH U OTPE3KA MPSIMON B COOMPAIOIIMX U PACCEUBAIOLIUX
JIMH3aX U UX CUCTEMAaX.

OnTuyeckue npubopsl. Pazpemiaromas crmocodHocTh. ['71a3 Kak onTHYecKas cucTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBas ontuka. Wurepdepenius cBera. KorepeHTHble HCTOYHUKH. Y CIOBUS
HaOMIOACHUS MAaKCUMyMOB U MHUHUMYMOB B HWHTEP(HEPEHIIMOHHONW KapTUHE OT JBYX
KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KilacCHYeCcKuX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Judpakmumonnas pemérka. YcinoBue HAOMIOIEHNS TJABHBIX
MaKCHMYMOB MPHU MaJICHUM MOHOXPOMATHUECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuueckre yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: OYKH, JIyla, IMEPUCKOI,
¢doToamnmapat, MUKPOCKOT, MPOCKIIMOHHBIA amnmapar, MPOCBETICHUE ONTHKH, BOJOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS peIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue nmpeaoMieHus CBETA.

Ha6nronenue noiHOro BHyTPEHHETO OTpakeHusi. Mojiesnb CBETOBO/IA.

HccnenoBanne xona CBETOBBIX IYYKOB YEPE3 IUIOCKONAPAUIEIBHYIO IUIACTHUHY U
MpU3MY.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

Habmronerune natepdepeHIny cBeTa.

HaOmronenne 1BETOB TOHKUX TUIEHOK.



Ha6nronenue nudpaxiuu ceera.

Nzydenne nudpakimOHHON pErIETKH.

HaGnronenue nudpakiinoHHOTO CTIEKTpA.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nossipusaiuu cBeTa.

[IpuMeHeHre NOJIAPOUAOB ISl U3YUECHUSI MEXAHUYECKUX HAMPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3MepeHne nokazaress npeioMJIeHUs CTEKIIa.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHHMS OT BellecTBa (Ha MpUMEpe
KUJTKUX JIAH3).

N3mepenrie pOKyCHOIO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tomyyenue n300pakeHusl B CHCTEME U3 INIOCKOTO 3epKaJia U JIHH3BI.

[Tonyuenue n300paxxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHU€e TEIECKONUYECKUX CUCTEM.

Habnronenue nudpakuuu, HTEpPEpEeHINN U MOJISIPU3ALUU CBETA.

N3yueHue nossgpusaiuu cBeTa, OTPaXXKEHHOTO OT NOBEPXHOCTH JAUAJIEKTPUKA.

N3yuenue uHTEepPEpeHIINM JIA3EpPHOTO U3ITyUYECHHS Ha IBYX LIETSAX.

Habntonenue nucnepcuu.

Ha6nonenue u uccnenoBanue AU(ppakiiioOHHOTO CIEKTpa.

N3mepenune IMHbI CBETOBOW BOJIHBI.

[Tomy4yeHnue cnekTpa U3aydyeHus CBETOAMO0/1a TPU MOMOUIU TUPPAKIUOHHOMN PEIIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

['pannLbl NPUMEHUMOCTH KJIACCUYECKOW MeXaHHWKH. [locTynaTel crienuanbHOW TEOPUU
OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBal. [IpeoOpazoBanuss Jlopenma. VYcnoBue
NPUYUHHOCTU. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHU U COKpalIECHUE
JUTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3p Macchbl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

TexHuuecKkue yCTpOWCTBA U TEXHOJOTUYECKUE MPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTEIHN 3apSyKEHHBIX YaCTHL.

Y4yeHn4ueckuit HSKCIIEpUMEHT, JIa0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTUH PEISATUBUCTCKUX YacTHll (1o ¢oTorpadusm TpeKoB
3apSKEHHBIX YaCTHUIl B MATHUTHOM MOJIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-60ano060ii oyaausm.

PaBHOBecHOE TEIUIOBOE H3IyuyeHUE (M3JIyuyeHUuEe aOCOJIOTHO YEPHOTO Temna). 3aKOH
cmemenus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.



®oroadpdexr. Ompbitet A. I'. CronetoBa. 3akonsl (¢GoTorddekra. YpaBHEeHHE
Ounmreiina g gotodddexra. «KpacHas rpanuna» Gporoaddexra.

JlaBneHnue cBera (B YacCTHOCTH, JIaBJICHWE CBETa Ha aOCOJIOTHO MOTJIOLIANOIIYI0 H
a0COJIIOTHO OTpaxarolyto noBepxHocts). OnbiTel I1. H. JIebenena.

BonHoBseie cBoiicTBa yactuil. BosnnHbl ae bpoiins. J{nuHa BoaHbL 1e bpoitnsa u pasMepsl
0o0JlaCTH  JIOKAJIM3alMKM  JIBIXKYIIEcs d4acTulbl. KopmycKyJasipHO-BOJHOBOW Iyallu3M.
Judpakius >JEKTPOHOB HAa KpHUCTAJIIAX.

Cneunduka wu3MepeHudt B  Mukpomupe. CoOOTHOIICHHS — HeompeneaEHHOCTEN
I'eiizenbepra.

TexHnueckue ycTpoicTBa U TEXHOJIOTHUECKHUE MIPOLIECCHI: CIIEKTPOMETP, POTORIEMEHT,
(GhoTOIaTYNK, TYHHEIIBHBI MUKPOCKOII, COJTHEYHAs OaTtapesi, CBETOAHOI.

JHemoncmpayuu.

®oT03(¢QdeKT HA YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

UccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHUS MOTYIPOBOIHUKOB OT OCBEIIEHHOCTH.

CBeToaunosn.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

Uccnenosanue gporopesucropa.

N3mepenue nocrossuHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

UccnenoBanue 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITH IO WICCIIEIOBAHUIO CTpOoeHMS aToMa. [1nanerapuas monens atoma Pesepdopra.

[Toctynatel bopa. M3nyyenue u nornomnieHrue GOTOHOB MPU MEPEXOEe aToMa C OJHOTO
YPOBHS SHEPIUU HA APYTOM.

Bunpl ciektpoB. CrieKTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOA.

CnoHTaHHOE M BBIHYXKJICHHOE M3JIydyeHue cBeTa. Jlazep.

TexHuueckrue yCTPOMCTBA W TEXHOJIOTUYECKHUE IIPOLIECCHI: CIEKTPaJbHbIA aHAJIU3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMIBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopra.

HabmroneHune nuHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

Onpenenenue JIMHBI BOJHBI JJA36PHOTO U3TyYCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

Hab6nronenue nmuuaeityaToro cnekrpa.

UccnenoBanne crekTpa pa3pekKEeHHOr0 AaTOMAapHOro BOAOpPOJAAa U H3MEpPEHUE
nocTossHHOU PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHLIX YACHUY.



Hyxnonnas moxens sapa ['eitzenOepra—MBanenko. 3apsg sapa. MaccoBoe 4ucio sjpa.
N3oTomnsL.

PammoaktuBHOCTE. AJjbda-pacnaz. IJIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacmaj.
['amma-uznyueHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTuBHbIE HM30TOIBI B Inpupone. CBolicTBa
MOHU3UPYIOIIETO H3JIy4YeHHs. BiusHME pagvoOakTUBHOCTHM HAa JKUBBIE OPraHU3MBI.
EctectBennslit pon uznyuenus. JJozumerpusi.

DOHeprus CBA3M HyKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

Snepusle peakuuu. Jlenenue u cuHTe3 saep. SnepHble peakTopbl. [Ipobiemsl
YIPABIIIEMOTO TEPMOSIIEPHOTO CHHTE3a. OKOJIOTMYECKHE AaCHEKThl Pa3BUTHUA SIECPHON
DHEPIrEeTUKH.

Mertoapl perucTpaiuy U UCCIIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

@yH/1aMEHTAIIbHBIE B3aMMOJICHCTBHSI. baproHbl, Me30HEI U JienToHBI. [Ipeacrasienue o
CranpaptHoil Mogenu. KBapk-TJIFOOHHAsI MOJENb aIPOHOB.

®usuka 3a npeaenamu CrangapTHod Moaenu. TEMHass maTepus U TEMHAsT YHEPTHSL.

EanHcTBO pmznuecKkoi KapTUHBI MUpA.

TexHudeckre yCTPOMCTBA M TEXHOJOTMYECKHME TMPOLECCHI: JO3UMETP, Kamepa
BunbscoHna, saepHbIi peakTop, TEPMOSJEPHBIA peakTop, aToMHas OoM0a, MarHUTHO-
pe30oHaHCHas ToMorpagus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paauoakTUBHOTO (POHA C UCIOJIB30BAaHUEM J103UMETpA.

N3yuenue norsouieHus: 0eTa-4acTUl] aIFOMUHHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortanbel pa3BUTHS acTpoHOMHHM. [IpuknagHOe W MUPOBO33PEHUECKOE 3HAUYCHHUE
actpoHoMuu. IIprMeHMMOCTh 3aKOHOB (DM3UKU ISl OOBSICHEHUS MPUPOABI KOCMHYECKHX
OOBEKTOB.

Meronsl aCTpPOHOMHMYECKUX ucciaenoBaHUi. COBpEMEHHBIE ONTHYECKUE TEJIECKOIIbI,
PaANOTENECKOIbI, BHEATMOC(EPHAS] ACTPOHOMMSL.

Bun 3Bé3nH0r0 Heba. Co3Be3aus, sppKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Counnrnie. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE31IbI, WX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHOEKTpaibHBIA KJacc —
CBETHUMOCTB». 3BE3/IbI INIABHOM IMOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTB
U1 3BE3M TJIABHOW IIOCIENOBATENIbHOCTH. BHyTpeHHee crpoeHue 3BE37. CoBpeMEHHBIE
IIPEICTABIICHUS O TPOUCXOKIECHNHU U BOIIOLMU CoNHIA U 3BE311. DTarlbl )KU3HU 3BE3.

Mnieunsiii [Iyte — Hama 'anaktuka. [lonoxkenune u nuxenne ConHua B ['amakTuke.
Turnbl ranakTuk. PagroranakTuky U kBazapbsl. YEpHBIE ABIPHI B siApPaX TAIAKTHK.



Bcenennas. Pacummpenue Bceenennoit. 3akon Xa66na. Pa3z6eranue ramaktuk. Teopus
bosproro B3peiBa. PenukToBoe u3imydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaGmonenust 3BE3qHOro HeOa HEBOOPYKEHHBIM TJIA30M € HCIIOJIb30BAHHUEM
KOMIIBIOTEPHBIX TPUJIOKEHUN I OIpeneseHus] TOJOKEHUs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE C03Be3usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3MBI.

Ha6nronenus B Teneckon JIyHbI, IJIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUM.

DU3NYeCKUIN NPAKTUKYM.

CnocoObl M3MepeHHsT (PU3MYECKUX BEJIMYMH C HCIOJIB30BAHUEM aHAJOrOBBIX U
U(GPOBBIX  U3MEPHUTEIBHBIX MPUOOPOB W  KOMITBIOTEPHBIX  JATUYUKOBBIX  CHCTEM.
AOCOIIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH M3MepeHuil ¢usnueckux BennyuH. OreHka
IPaHUL] IOTPELIHOCTEN.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUMN, MCCIIEIOBAaHUN 3aBUCUMOCTEH (DHU3UYECKUX
BEJIMYMH, IPOBEPKA MPEITI0KEHHBIX TUIIOTE3 (BBIOOP M3 padOT, ONMMCAHHBIX B TEMATUYECKUX
pazzenax «Y4eHH4YEeCKUI SKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI, TPAKTUKYM)).

O6o0maroniee MOBTOPEHUeE.

OO06o0meHne u cucreMaTu3alusi COJEp)KaHus pas3fenoB Kypca «MexaHuKay,
«MonexkynsipHast GU3HKa U TEPMOJUHAMUKAY, «JIEKTPOAUHAMUKAY», «KonebaHust u BOIHbBIY,
«OCHOBBI CIEMAIBHOM TEOPUHU OTHOCUTEIbHOCTW», «KBaHTOBasg (¢u3ukay, «IJIEMEHTHI
aCTPOHOMUU U aCTPOPUUKI».

Pons puswkyn m acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOM, COIMAIbHON U
ATHUYECKOM cdepax AESITeNbHOCTH 4YeJOBEKa, POjb M MeCTO (U3UKM M aCTPOHOMHUHM B
COBPEMEHHOW HAYYHOM KAapTHHE MHUpPA, 3HAYECHHE OINMCATEIbHOM, CUCTEMATU3UPYIOILIEH,
OOBSCHUTENBHON M TPOTHOCTUYECKOW (DYHKIMI (U3HUECKOW TEOpHUH, poJib (PU3NYECKOU
Teopur B (OPMUPOBAHUU MPEACTABICHUMN 0 (PU3MIECKON KapTHHE MHUPaA, MECTO (PU3NUYECKOM
KapTUHBl MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O
IIPUPOJIE.

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢usuku yriayOn€éHHoro ypoBHs B 11 Kiacce ocCyliecTBIseTCsS ¢
y4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBsI3€l C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMUH, reorpadyuu U TEXHOJIOTUH.

MesicnpeOmemnoie nOHAMUA, CEA3AHHbBIE C UYYEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBIICHWE, HAy4YHbIM (hakT, Tunores3a, (u3nUecKkas BENIMYMHA, 3aKOH, TEOpHs,
HAOJIIOJICHUE, OKCHEPUMEHT, MOJICIUpPOBaHUE, MOJENb, HW3MEpPEHUE, MOrPEUIHOCTH
W3MEPEHUM, U3MEPUTENLHBIE MPUOOPHI, IHU(POBaAs TabOpaTOPHsL.

Mamemamuka: pelieHUEe CUCTEMbl YypaBHEHHH. TpuroHomerpuyeckue (QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. BEKTOPHI



U HUX MPOCKUHH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB. [Ipou3BOAHBIE 3IEMEHTAPHBIX
bynkumii. [Ipu3Haku momoOust TpeyroapbHUKOB, OMpEIETICHUE TUIOMAANA TIIOCKUX (Guryp u
0o0BbEMa Te.

buonocua: >nextpuyueckue SIBICHUS B JKUBOW MPHUPOJE, KojieOaTebHbIC ABUKEHUS B
KUBOW  TPUPOJE, OKOJOTMYECKHE PHUCKH TPU  MPOU3BOJCTBE  BJIEKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpeabl, YyIbTPa3BYKOBas JIHATHOCTHKA B
MEIUIMHE, ONTUYECKUE ABJICHUS B )KUBOW MPUPOJIE.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX T,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUECKOU PEIIETKHU, CIEKTPAIbHBINA aHAJIU3.

TI'eocpagpua: maruuTHbIC TTONTIOCA 3€MIIH, 3aJI€KU MArHUTHBIX Py, GOTOCHhEMKA 3eMHOMN
MMOBEPXHOCTH, cercMorpad.

Texnonozus: MIPUMEHEHHE MMOCTOSTHHBIX MAarHMuTOB, AIEKTPOMAarHUTOB,
ANIEKTPOJBUTATENh SIKOOM, TeHepaTop MEePEMEHHOTO TOKa, WHAYKIIMOHHASA I€4b, JIMHUU
ANEeKTponepeaay, »JJIEKTPOABUTaTENb, paaap, paaAHONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieub, ynbTpa3ByKoBasi AUArHOCTHMKA B TEXHHUKE, MPOCKIIMOHHBIA ammapar,
BOJIOKOHHAsI ONTUKA, COJTHEUHasi Oarapesi, CIyTHUKOBBIE MPUEMHUKH, SiFIEpHAsi DHEPreTUKa U
JKOJIOTUYECKHE ACIIEKTHI €€ Pa3BUTHSL.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUs yueOHOro mpenMera «Du3UKa» HTOIKHBI
OoTpaxxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaloIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALINH, TMO3UTHUBHBIX BHYTPEHHHX yOeXKIeHUH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM HIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIbITa
U ONbITa [JEATEIIBHOCTH B MPOLECCE peain3aldd OCHOBHBIX HalpaBJICHUU
BOCIIMTATEIBHOMN JAESATEIBHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e c(OPMUPOBAHHOCTh I'PAKIAHCKOW MO3UMLIMU OOYYAIOMIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOI0 OOLIECTBA;

e TMPUHATHE  TPAAMIIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATENBHOCTH B HMHTEPECAX TI'PAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHU B 00pa30BaTEIbHON OpraHU3alliu;

e YMEHHE B3aUMOJECHUCTBOBATH C COLUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBHUM C
uX QYHKIUSMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NMAaTPUOTHYECKOTO BOCIIMTAHMS:

e c(OPMHUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UICHTUUYHOCTH, TATPUOTU3MA;

e I1ICHHOCTHOE OTHOLICHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHMKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3ITUYECKOTO MTOBEICHHUS,

e CIIOCOOHOCTH OIICHUBATh CUTYallMI0O U TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

e OCO3HaHHUE JUYHOIO BKJIa/a B MOCTPOCHUE YCTOMUMBOIO OyIyIIEro.

3CTETHYECKOI0 BOCIIMTAHMS:

e DCTETHUYECKOE OTHOILICHUE K MHPY, BKJIIOUAs 3CTETHKY HAyYHOI'O TBOPYECTBA,
MpuUCyIIero pu3nyeckoi HayKe.

TPYAOBOT0 BOCIIMTAHMS:

e HHTEpEC K pa3iu4HbIM chepaM npoPpecCuoHaIbHON AESTENBHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOW W TEXHHUKOM, YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOP
Oynyier mpoeccCuu 1 pealn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,



TOTOBHOCTh M CITOCOOHOCTH K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH
(U3KMKK Ha IPOTSKCHUH BCEH KU3HU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJNbTYpPhl, OCO3HAaHUE TJIOOAIBHOIO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IJTAHUPOBAHKUE U OCYILIECTBIICHUE JIEVCTBUM B OKPYXKAIOUIECH CPEAE HA OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE OMbITA IEITENBHOCTH SKOJIOTHUECKON HAIPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (QU3HKE.

HEHHOCTU HAYIHOI'O MO3HAHUA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHE IIEHHOCTM HAYYHOM [EATEIIbHOCTH, TOTOBHOCTb B IIPOIECCE
U3ydeHus: (U3UKKA  OCYIIECTBISITh MPOEKTHYI0 M  HCCIIEIOBATEIbCKYIO
NEeATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
Ba3oBble Jiornyeckue AeicTBHA:

CaMOCTOATENbHO  (QOpPMYIUPOBaTh M aKTyaJlM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENN JEATENBHOCTH, 3a/aBaTh IAPAMETPBI W KPUTEPUH UX
JTOCTHUKECHUS,

BBISIBIISITh 3aKOHOMEPHOCTU M TIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX
SBJICHUSAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOOJEMbl C YY4ETOM aHalu3a HMEIOLIUXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITENBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBAThH U BBHITIOJIHATH pa0OTy B YCJIOBUSX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.

Ba3oBblIe ucciieqoBareLCKHe J1eCTBUSA:

BJIa/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHATUSMU U METOJaMH
(duznyecKoil HayKu;
BJIaJIeTh HABBIKAMH Y4eOHO-HCCIIEA0BATEIBCKON U TIPOSKTHON JMEATEIHHOCTH B
o0nactu GpU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelIeHUs 3a7a4 (PU3UYECKOTO COACPKAHUSI, TPUMEHEHUIO PA3IUYHBIX
METOJIOB MO3HAHUS;



BJIAJICTh BUJAAMH JIECITEIBHOCTH IO IIOJYYEHHIO HOBOI'O 3HAHMWs, €ro
MHTEPIIPETAllNY, TPEeoOpPa30BAaHUI0O U NPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YUCJIE MIPH CO3aHIH YU€OHBIX IPOEKTOB B 00IaCTH (DU3UKH;
BBIABIAATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJu3MpOBaTh 3ajady,
BBIIBUT'aTh TMIIOTE3y €€ pElICHUs, HAXOAUTh apryMEHThI Ul JOKa3aTelbCTBA
CBOUX YTBEPXKACHUM, 33/1aBaTh [TApAMETPbl U KPUTEPUHN PELICHNS;
AHAJM3UPOBATh ITOJYUYECHHBIEC B XO/I€ PELICHU 3a1a4d PE3YJIbTaThl, KPUTHYECKU
OLICHMBATh HX JOCTOBEPHOCTb, IPOrHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTb M (OpPMyIHpOBaTH COOCTBEHHbIE 3a7aud B 0Opa30BaTENIbHOU
JESITEIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTh 3HAaHUS MO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEACATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIBHBIC IMOAXO0/IBI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nnopmanueii:

BJIaJIeTh HABBIKAMHU MOJy4YeHUs HHOOpMaluu (HU3NUECKOro COACpKaHUS M3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTENBbHO OCYILECTBIISATh MOUCK, aHAJM3,
CHUCTEMAaTHU3AIMI0 U WHTEpIpeTalnio HHGOPMALUU Pa3IUYHBIX BUIOB U (popMm
MIPECTABICHUSI;

OIICHUBATH JIOCTOBEPHOCTHh HH(GOPMAIINH;

UCIIOIb30BaTh  CpeAcTBAa  HMH(MOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B pelieHuu KOTHUTHBHBIX, KOMMYHHKaTHUBHBIX 51
OpraHU3allMOHHBIX 3a7a4 C COOJI0JICHHEM TPeOOBaHUM SPTOHOMMKHU, TEXHUKU
0€30I1aCHOCTH, TUTHECHBI, PECypcocOepeKeHUsI, TPABOBBIX M ITHUUCCKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PUBNUECKOTO COACPKAHUS B PA3JIMUHBIX (hopMaTax Cc yuéToM
Ha3HayeHus WHGOpPMAlUM W LEJNEeBOM ayJIUTOPUHU, BBIOUpAs ONTHUMAILHYIO
dbopmy NpeCcTaBICHUS U BU3YyaTU3allUH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE J1eHCTBUS:

OCYIIECTBIISITH OOIICHUE HA YpOKaxX (DM3WKHU M BO BHE-YPOUHOU JCATCIHHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallMi U CMATYATh KOH(IHKTHL,
pa3BéPHYTO M JIOTUYHO H3jIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIMBUIYyATbHON
paboTHI;



BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHM C YYETOM OOIIUX
MHTEPECOB M BO3MOXXHOCTEH KaXI0T0 4ieHa KOJIICKTHBA;

OPUHUMATh L€ COBMECTHOM  JESATENbHOCTH, OPTraHW30BbIBaTH U
KOOPIMHUPOBATh ACHCTBUS MO €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JIEHCTBHIA,
pacrpeneisiTh poiu ¢ y4éTOM MHEHHH YYacTHHUKOB, OOCYXIaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXKIAOTO yYACTHHUKA KOMAaHJbI B OOIIHIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OLEHUBATh HAEH C TIO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHUBHBIM.

PerynsiTuBHbIE YHHBepPCAJbHbIE Y4YeOHbIe 1elCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYUIECTBJISATh IMO3HABATENbHYIO NESATEIbHOCTh B 00JacTH
(U3MKK W acCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (POPMYIHPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOATENIBHO COCTaBJATH IUIAH PELICHHUS PAacYETHBIX M KAadeCTBEHHBIX
3aja4, IUIaH BBIIOJHEHUS NPAKTHUYECKOM paboThl ¢ Y4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUH;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh e€ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIAULIMH B 00J1aCTH (DU3UKH,
MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLCHKY HOBBIM CHUTYyallMsM, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJICTh HABbIKAMU TO3HABATEILHON peduiekcuu KaKk 0CO3HAHUS COBEPIIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
WCIIOJIb30BaTh MPUEMBI pedIeKCHH ISl OIEHKH CUTYyaIllH, BBIOOpa BEPHOTO
pelieHus;

yMETh OIICHUBAaTh PHUCKA W CBOCBPEMEHHO NPUHUMATh PEUICHHUS MO WX
CHIXKEHUIO;

[IPUHUMATh MOTHBBI M apryMEHThl JPYTUX IIPU AaHAJIU3€ pe3yJIbTAaTOB
NEATEIBbHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,



IIPUHAMATh MOTHBBI M aApPryMEHTBHl JAPYIMX @PU aHAIW3€ pPE3yIbTaTOB
NEATEIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce noctuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPOTrPaMMBbI IO (hU3HKE
JUISL YPOBHSI CpeJlHEro o00Iero o0pa3oBaHUsi y OOYYalOIIUXCS COBEPILIECHCTBYETCS
HSMOLIMOHANBHBIN UHTEIIEKT, IPEANOoaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHATHHOE
COCTOSTHUE, BHJIETh HANpaBICHUS pPa3BUTHS COOCTBEHHOW 3MOIMOHAIBHON
chepsl, OBITh YBEPEHHBIM B ceOe€;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTH aIalTHPOBATBCA K
OMOITMOHAIBHBIM HW3MEHEHHUSM U TPOSIBISITH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIONIEH CTpEMJICHHUE K JOCTIXKCHHUIO LIETU U
yCcrnexy, ONTUMU3M, HHAIIMATHBHOCTh, YMECHHE JIEHCTBOBATH, HCXOSI M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIECH CIOCOOHOCTh MOHUMATh 3MOIMOHAJIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €ro TPH OCYHISCTBICHUU OOIICHHS, CIHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIFOYAIONIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIECHUS C
JIPYTUMU JTFOABMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3pernaTh KOH(PIHKTHI.

IMTPEJIMETHLIE PE3VJIBTATBI

K xoniy obyuenust B 10 knacce npeaMeTHbIE pe3ybTaThl Ha YIUIYOJIEHHOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

NOHHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTUYECKON, IKOJIOTMUECKOH,
COLIMAJIbHOW M AITHYECKOM cdepax AESITeTbHOCTH YeJIOBEKa, pOjib U MECTO
¢U3MKH B COBPEMEHHOW HAyYHOW KapTWHE MHpa, 3HAYCHHE OMUCATEIhHOM,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTEIBHOM M  TMPOTHOCTUYECKON  (yHKUHN
(¢uznyeckoil Teopun — MEXaHUKH, MOJIEKYJIIPpHOU (PU3UKU U TEPMOIUMHAMMKH,
poJib (HU3UYECKON Teopur B (POPMUPOBAHUM TMPEIACTABICHUN O (HU3UIECKOM
KapTHHE MUPA;

pa3iuyaTh YCIOBUS MPUMEHUMOCTH MoOjelel (PU3NYEeCKHX Tel W TMPOIECCOB
(sBNEHUI): WHEpIMaTbHAs CcUCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TETO,
MaTepuagbHas TOYKa, PABHOYCKOPEHHOE MABM)KEHHE, CBOOOJHOE TaJICHUE,
abcomoTHO ympyras naedopmarus, aOCOMIOTHO yOpyroe MW aOCONIOTHO
HEYIIPYroe  CTOJIKHOBEHMS, MOJENW Ta3a, JKUIKOCTH M  TBEPIOTO



(KpUCTAIIMYECKOT0) Tela, WIACaJbHbIA ra3, TOYEUHBIMA 3apsj]l, OJHOPOJHOE
AIEKTPUYECKOE MOJIE;

pasnuyaTh yCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PHU3NIECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMA XapakTep QyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

AHAJIM3UPOBATh U OOBACHITH MEXaHUYECKUE MPOLIECCH U SBJIECHHS, UCIIOb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKU (OTHOCHTEIBHOCTh MEXaHUYECKOIO
IBWKEHUs,  (POopMylIbl  KMHEMaTHUKA  PABHOYCKOPEHHOI'O  JIBHKEHMS,
npeoOpazoBanus ["anumnes AJis CKOPOCTH W NepeMelieHus, 3akoHbl HbroToHa,
NPUHLUI OTHOCHUTEJIBHOCTH ['anmuies, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHbI
COXPAaHEHHUs HMITyJIbca M MEXaHHYECKOW SHEpruu, CBsA3b PabOThI CHIBI C
M3MEHEHUEM MEXAHMYECKOW IHEPruu, YCJIOBHS pPAaBHOBECHS TBEPIOro Teja),
OpU 3TOM HCIIOJIB30BaTh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCIIOBUSl MPUMEHMMOCTH (PU3MUYECKUX 3aKOHOB: MpeoOpa3oBanuil [anunes,
BTOPOTO M TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMITYJIbCA H
MEXaHUYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAJIM3UPOBATh W OOBSCHATH TEIJIOBBIE MPOLECCHl U SBJICHUS, HCHOJIb3YS
ocHOBHble monokeHuss MKT u  3akoHBl MOJEKYISIpHOH (QU3UMKU U
TEPMOJANHAMUKH (CBSA3b JABJICHUS UACAJIBHOTO ra3a cO CpelHEeN KUHETHUECKON
DHEPrUed TEIUIOBOTO JBWKEHMS M KOHIICHTPAIIMEN €ro MOJIEKYJ, CBA3b
TEMIIEPATypbl BEIIECTBA CO CPEIHEH KHHETUYECKOM DHEPrUer TEIUIOBOTO
JBIDKEHUSI €r0 YacTHULl, CBSA3b JABJIECHUS WJICAIBHOTO ra3a ¢ KOHLUEHTpALMEH
MOJIEKYJI U €r0 TeMIepaTypou, ypaBHeHue Menneneesa—Kianenpona, nepBbli
3aKOH TE€PMOJMHAMHKH, 3aKOH COXPAHEHUs 3HEPIMU B TEIUIOBBIX IPOLECCAX),
IIPU 3TOM HCIIOJb30BaTh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKAa3bIBATh
yCJHOBUS IPUMEHUMOCTH ypaBHeHHsI Menneneesa—Knanenpona;
aHAJIM3UPOBATh U OOBSCHATH AJIEKTPUUYECKUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIO’KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKH (3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsima, 3akoH KylloHa, NOTEHIMAIbHOCTH DJIEKTPOCTATHYECKOTO  MOJI,
MPUHIUI CYNEPIO3ULIMH IEKTPUUECKUX TOJIEH, IpU 3TOM yKa3bIBasi yCIOBUSA
MIPUMEHUMOCTH 3akoHa KyJloHa, a Takke NpakTUYECKH Ba)KHBIE COOTHOLIEHUS:
3aKk0oHbl OMa JUIs yyacTKa LEeNu U JUIs 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenna, nmpasmna Kupxroda, 3akonsr apajges st 371€KTpoIn3a);
ONMKCHIBATh (PU3MYECKUE TPOLECChl W SBICHUS, WCHOJb3YS BEIMYMHBIL:
NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHME, UMIYJIbC TEJIa U CUCTEMBI TEN, CHIIA,
MOMEHT CWJIbI, JAaBJI€HUE, MOTECHLUHAJIbHAs SHEPIHs, KUHETUYECKas SHEPIHus,
MeXaHW4YecKas dSHeprusi, paboTa CUJIbl, HEHTPOCTPEMUTEIHHOE YCKOPEHHUE, CHila
TSYKECTH, CHJIa YIIPYTOCTH, CUJla TPEHUS, MOLTHOCTb, SHEPTUS B3aUMOEHCTBUS
Tena ¢ 3eMiédl BOMM3M €€ MOBEPXHOCTH, SHEPrus yHpyrou aepopmanuu



NPYXHUHBI, KOJWYECTBO TEIJIOTHI, aOCOJIOTHAs TemrepaTypa Tena, paboTta B
TEPMOJAMHAMHUKE, BHYTPEHHSSI DHEPIUs MICAIBHOIO OJHOATOMHOIO rasa,
paboTa wuAealbHOTO Ta3a, OTHOCUTENbHAs BIAXKHOCTH Bo3ayxa, KII/]
UJCAIBHOIO TEIUIOBOTO JBUTATENsl; 3JIEKTPUUYECKOE I10JI€, HaNpsKEHHOCTH
ANEKTPUYECKOrO IMOJIsI, HANpsDKEHHOCTh  IIOJII  TOYEYHOIO  3apsna  WIA
3apsSDKEHHOTO  IIapa B BaKyyM€ UM B JUDJEKTPHUKE, MOTEHUMAI
AEKTPOCTATUYECKOIO IOJIsL, Pa3HOCTh IOTEHIUAJIOB, DICKTPOABIKYIIAs CUIIa,
CHJIa TOKAa, HAIPSDKEHUE, MOLIHOCTh TOKA, JJIEKTpHUYECKass €MKOCTh IUIOCKOIO
KOHJIEHCAaTOpa, CONPOTUBICHUE Yy4YacTKa LENU C IOCIEAOBATEIbHBIM H
NapaJJICIbHBIM COEAUHEHUEM PE3UCTOPOB, DHEPTUs DJIEKTPUYECKOTO OIS
KOH/JIEHCATOPa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHHUA (U3UYECKUX SIBICHHM: MEXaHUYECKOEe
IBWKECHHUE, TEIUIOBOC IBMKEHHME YaCTULl BELIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKOE ABWKEHME, Nup(dy3us, ucrnapeHue, KUMEHUE W KOHJEHCcallus,

IUIABJICHUE W KPUCTAUIM3alMs,  HAIMPaBICHHOCTh  TEIUIONEPENAayH,
DNEKTpU3alMs  TeJ, OKBHUIOTEHIIMAIBHOCTh IOBEPXHOCTH  3aPSKEHHOIO
IIPOBOJAHUKA;

IPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (DU3MYECKON BEIUYUHBI OT
IPYrol C HCIIOIB30BAHUEM NPSIMBIX M3MEPEHHUH, IIPU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3YyJbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3NUYECKUX
BEJIMYUH B BUJIE TPAPUKOB C YUETOM aOCOIOTHBIX MOTPEIIHOCTEN U3MEPEHUIA,
JIeJaTh BBIBOJIBI I10 PE3YJITATAM HCCIICOBAHUS;

IPOBOJANUTH KOCBEHHbIE U3MEPEHUsI (PU3MUECKUX BEJIWYHMH, IPU ITOM BbIOMpPATh
ONTUMAJbHBIA METOJ] U3MEPEHHUs, OLIEHUBATh aOCOIOTHBIE U OTHOCUTEINIbHBIE
MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTAIBbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NIOJIyYE€HHBIE PE3YJIBTATHI U JIEJIATh BBIBOJ O CTATyCE MPEIIOKEHHOMN TUIIOTE3BI;
coOJirofaTh MpaBWiia 0E30MacHOrO TpyJa MpHU TMPOBEIECHUM HCCIICIOBAHUN B
paMKax y4eOHOI0 SKCIEpPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeI0BATENbCKON U
MPOEKTHOM NI€ATEIbHOCTH C MCIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U
1a60opaTOpHOTO 00OPYIOBAHUS;

pemaTh pacy€THhIC 3a/1a4M C SIBHO 3aITaHHOM M HESBHO 3aJaHHON (DH3MUYecKoi
MOJIEJIbIO: HA OCHOBaHUM aHAJIW3a YCJIOBHsSI OOOCHOBBIBATH BHIOOP (hM3HUECKON
MOJIeNIM, OTBEYAlolleld TpeOOBaHUSIM 3aJauM, TPUMEHSITh (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOPUl MpU HCIOJIb30BAaHUU
MaTeMaTHYECKUX METOJ0B PEUIEHUS 3a7a4, IPOBOAUTH PAaCUEThl HA OCHOBAHHUH
MMEOIINXCS TaHHBIX, aHAJIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOIBI
pelIeHus ¢ y4ETOM MOJTYUYEHHBIX PE3YNIbTATOB;



e pemaTh KauyeCTBEHHBIE 3a/1aud, TpeOylonue MPUMEHEHUs 3HAHWUN W3 Pa3HBIX
pasnenoB Kypca (pU3WKH, a TAaK)KE€ MHTETPAIMN 3HAHUN U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT0  [HKJA:  BBICTPAMBATh  JIOTUYECKYIO  LIETOYKY
pacCyXKJIeHUd ¢ OMNopoll Ha U3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3nuecKkue IBICHUS;

e HCIOJIb30BATh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHHUS] OCHOBHBIX MPUHIUIIOB
paboThl  W3MEPUTEIBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWCTB W
TEXHOJIOTUYECKHUX MPOLIECCOB;

e TPUBOJUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

e AHAIM3HUPOBATH U OICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JESTEIPHOCTH YENIOBEKA, CBSI3AHHOW C (PM3MUECKUMU IPOIIECCAMU, C MO3UILIUNA
AKOJOTUYECKOM  Oe30MacHOCTH,  MPEACTaBICHUH O  paludOHAIbHOM
MIPUPOJIOTIOIL30BaHUH, a TAKXKE PA3yMHOM HUCIIOIb30BaHUU JIOCTHKCHUN HAYKHU
Y TEXHOJIOTUH ISl JAIbHEHIIIErO Pa3BUTHS YETI0OBEUECKOT0 OOIECTBRa;

e TMPUMEHATH pa3jIMyHble CrocoObl paboTel ¢ uH(MOpManuendn (U3NYIECKOTO
coJiepKaHus C UCTIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOT U,
Opy ATOM MCIOJIb30BaTh COBPEMEHHBbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS
MOMCKa, MEepepabOTKM M NPEAbSIBICHUS Y4YEeOHONM UM HAy4YHO-TOMYJISIPHOM
uHpopMaIluu,  CTPYKTYpUPOBAaHUS W MHTEpOpeTanud  UHOOpMaIuH,
NOJYYEHHOM W3 PA3JIUYHBIX HCTOYHUKOB, KPUTUYECKH aHAIMU3UPOBATH
MOJIy4aeMyl0 HH(OpPMAIMIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE aHaJIN3a UCTOYHUKA MHPOPMAIINU;

e TPOSIBJIATH OPTaHU3ALMOHHBIC W MO3HABATEIHHBIE YMEHUSI CAMOCTOSITEIHLHOTO
MPUOOPETEHUSI HOBBIX 3HAHUU B MPOIECCE BHITTOTHEHUS MPOCKTHHIX U YYEOHO-
UCCJIeI0BATEILCKUX PaboOT;

e paboTarhb B TpyNNe C WCHOJHEHUEM PA3JIUYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBaTh PabOTy TPYIbBI, PalMOHATILHO pacHpeiessTh IeATeIbHOCTh B
HECTAHJAPTHBIX CHUTYallUsX, aJIeKBaTHO OIICHUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIIBI B PEIIEHHUE pacCMaTpUBaeMOM POOJIeMBbI;

e TMPOSIBIATH MOTHUBAIMIO K Oyaymiedl mpogecCHoHaNbHOU AESITEIbHOCTH 10
CHENUATBLHOCTIM (U3UKO-TEXHUYECKOTO PO,

K xoniy oOyuenust B 11 knacce mpenMeTHbIE pe3yJabTaThl HA YIITyOJIEHHOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e TIOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOJOTMYECKON, COMAILHON U
ATUYECKOW cdepax MesITeIbHOCTH 4YelOoBeKa, pPOJib M MecTo (U3UKH B
COBPEMEHHOW HAy4YHOW KapTUHE MHpA, POJb ACTPOHOMHUU B IPAKTUYECKOU
NEATEIbHOCTH YEJOBEKAa W JAJIBbHEWIIEM HAayYHO-TEXHUYECKOM DPa3BUTHH,



3HaYEHUE  OMUCATEeNbHOM, CHUCTEMATH3UPYIOUIEH, OOBICHUTEIBHOW U
MPOTHOCTUYECKOW (QYHKIUN (QU3NYECKOW TEOPUHM — DIIEKTPOJWHAMUKH,
CHEUUaIbHOM  TEOpPHUM  OTHOCHTEIbHOCTH, KBAaHTOBOM  (U3MKH, pOJIb
¢uznyeckoit Teopu B POPMUPOBAHUY MIPEICTABICHUN O (PU3NYECKON KapTHHE
MHUpPa, MECTO (PU3MYECKON KapTUHBI MHpa B OOILEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;

pa3iuyaTh YCIOBUS MPUMEHUMOCTH MOjelel (PU3MUECKHX Tel U TMPOILIECCOB
(sIBNEHMI): OJHOPOJHOE DJEKTPUUECKOE M OJHOPOJHOE MAarHUTHOE MOJI,
rapMOHMYECKHE  KOJeOaHus, MaTEeMATUYECKUH  MAasTHHUK,  HJI€alIbHbBIN
OPY>KUHHBI MasTHUK, FaPMOHUYECKUE BOJHBI, HJCAJIbHBIN KOyeOaTeIbHbIHI
KOHTYp, TOHKasl JINH3a, MOJIEJIEl aTOMa, aTOMHOTO spa U KBAaHTOBOW MOJENIN
CBETA;

pa3ianyaTh ycJIoBUs (IpaHUIlbl, 00JACTH) MPUMEHUMOCTU (PU3NUECKUX 3aKOHOB,
OHMMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U OTPaHUYE€HHOCTb
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSCHATH AJIEKTPOMArHUTHBIE TIPOLECCHl U  SBIICHUA,
UCIIOJIb3YysI OCHOBHBIE MOJIOKEHUS U 3aKOHBI 3JIEKTPOAMHAMUKH U CHIEIUATBHON
TEOPUU OTHOCUTENILHOCTH (3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsijaa, cuja
Awmriepa, cuita JIopeHna, 3aK0H 3JIEKTPOMarHUTHOM MHIAYKIUU, IpaBuiio JIeHna,
cB3b DJIC caMOMHAYKIMU B 3JEMEHTE SJIEKTPUUYECKOM ILIEMU CO CKOPOCTHIO
M3MEHEHUS! CUJIbl TOKA, MOCTYJAThl CHEIUATbHOW TEOPHUH OTHOCUTEIBHOCTU
OliHIITelHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIECCHl U SIBICHMS, HCIOIb3Ys
MOJIOKEHUS] KBaHTOBOM (pu3uku (ypaBHeHHE DifHIITEHHA s (hoTodddekra,
NEepBBIA W BTOPOM  mOCTynarsl  bopa, NpUHIMO  COOTHOLIEHHUS
HeonpenenénHocret ['eiizeHOepra, 3akOHBI COXpAaHEHUs 3apsAOBOr0 H
MacCOBOTO YHCEJl M JHEPIMM B SJIEPHBIX PEAKUUAX, 3aKOH PaJUOAKTUBHOIO
pacnaza);

ONKCHIBATh (PU3MYECKHME TPOLECChl W SBICHUSA, MCHOJb3YS BEIMYMHBIL:
HaIpsSOKEHHOCTh  AJIEKTPUYECKOTO TMOJs, MOTEHUHUANT 3JIEKTPOCTATUYECKOIrO
TOJIsI, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABIXKYIIAs CUjla, MHAYKIHMS MarHUTHOTO
[0JII, MAarHUTHBIN TMOTOK, chjla AMIlepa, UHAYKTUBHOCTb, 3JIEKTPOABUKYILAS
CWJa CaMOMHAYKIMH, SHEPTUs MAarHUTHOIO IIOJISI IMPOBOJHHUKA C TOKOM,
PENSATUBUCTCKUM MMITYJIbC, TOJHAs HHEPrus, HHEPrusi IMOKOS CBOOOIHOM
YaCTHI[bl, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YHUCIIO U 3apAll A/ipa, YHEPTus
CBA3M APA;

OOBSCHSTH O0COOEHHOCTH MPOTEKAHUS buznueckux SBJICHUM:
AIIEKTPOMAarHWTHAas MHIYKIUS, CaMOMHIYKIUS, pEe30HAHC, HUHTepdepeHIus
BOJIH, JU(pakuusi, JUCHEpPCHUs, IIOJIHOE  BHYTPEHHEE  OTPAKEHHUE,



dotosnexktpuueckuii dpdexr (pororddexr), ampda- u OGera-pacmanbl smep,
ramMmMma-usiydeHue sjaep, (pu3udecKkre MPUHIUIBI CIEKTPAIbHOTO aHalu3a M
paboTHI J1a3epa;

ONpeeNsaTh HaMpaBiIeHUE WHIAYKIMU MAarHUTHOTO TOJISI MPOBOJAHUKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHiia;

CTPOUTH HM300paKEHUE, CO3JaBAEMOE IIJIOCKUM 3€pKajioM, TOHKOW JIMH30#, U
PacCUUTHIBATH €70 XapaKTEPUCTUKU;

IPUMEHSTH OCHOBOIIOJIATAIOIINE aCTPOHOMUYECKUE TTOHATHS, TEOPUHU U 3aKOHBI
JUTSL aHAJIU3a U O0BSICHEHUS (PU3NYECKUX MTPOLIECCOB, TPOUCXOISIINUX B 3BE3IAX,
B 3BE3JIHBIX CHCTEMaX, B MEXTaJaKTUUYECKON cpelie; NBUKEHUSI HEOECHBIX Tell,
ABOJIIOLIMY 3BE3] U BeeleHHoi;

MPOBOJIUTh  WCCIAEAOBAaHWE  3aBHCHMOCTEH  (PU3WYECKUX  BETWUYMH  C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yJbTATHI MOTYYECHHON 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B
BHUJI€ TpaPuKOB C y4ETOM aOCOJIIOTHBIX MOTPEUIHOCTEH W3MEpPEHUM, IeNaTh
BBIBO/IBI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

MPOBOAUTH KOCBEHHBIE U3MEPEeHUS (PU3UUYECKUX BEJIUYMH, IIPU ITOM BHIOUPATH
ONTUMAJIbHBIA METOJI M3MEPEHHUsI, OIIEHUBATh A0COJIIOTHBICE U OTHOCUTEIIHHBIC
MOTPELIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTL OMNBITHl IO MPOBEPKE MPEITI0KEHHON THUMOTE3bl: IIAaHUPOBATH
AKCIEPUMEHT, COOUpaTh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHaJIU3UPOBATh
MOJIYYEHHBIE PE3YIIBTATHI U JEJIATh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIOTE3BI;
ONUCBHIBATh METO/IbI NTOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUN;
coOmro/iaTh TpaBuia OE30MaCHOTO TpyJa NP MPOBEJACHUU HCCIECIOBAHUN B
paMKax y4eOHOIro SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIEI0BATEIbCKON 1
MPOEKTHOU JIESITEIbHOCTH C HCIOJb30BAaHUEM H3MEPUTEIIBHBIX YCTPOUCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemiath pacu€THhIE 3a/1a4d C SIBHO 3a/ITaHHOW M HESBHO 3aJaHHON (DU3MUYeCcKoi
MOJICJIbIO: Ha OCHOBAaHMHM aHalIM3a YCJIOBHUS BbIOMpaTh (U3HYECKHE MOJENH,
OTBEUAIOIIME TPEOOBAaHUAM  3aJaud, NPUMEHATh (DOPMyNbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3MUECKUX TEOpPUN TMpPHU HCHOJIb30BAHUU
MaTeMaTUYECKHX METOAO0B PEUICHHUS 3a/1a4, IPOBOJIUTH PACUETHI HA OCHOBAHUU
MMEIOLIMXCS TaHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOIbI
pelieHus ¢ y4€TOM MOJYYEHHBIX Pe3yJIbTaTOR;

peliaTh KayeCTBEHHBIE 3ajiaud, TpeOyrollue MPUMEHEHUs] 3HAHUN W3 Pa3HbIX
paszenoB Kypca (GU3WKH, a TAaK)KE€ MHTETPAIMN 3HAHUN U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0  LHKJA:  BBICTPAMBATh  JIOTUYECKYIO  LIETOYKY
pacCyX IeHU C ONOpOil Ha H3YYECHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBICHUS;



MCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHUS JJIs1 OOBSICHEHHUS] OCHOBHBIX MPUHIIUIIOB
paboThl  M3MEPUTENbHBIX  NPUOOPOB,  TEXHUYECKHX  YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOJUTH MIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBATh W OLICHUBATh IOCIEICTBHUS OBITOBOM M MPOU3BOJICTBEHHOU
JESTEIbHOCTH Y€JIOBEKa, CBSI3aHHOM C (PM3MYECKHMMU IPOLIECCaMU, C MO3ULUM
HKOJIOTMYECKON  O€30MacCHOCTH,  MPEACTABIEHUH O  PALMOHAIBHOM
IPUPOJIONIOIB30BAHUH, a TAKKE PAa3yMHOM HCIIOJIb30BAHUN TOCTUKEHUI HAyKH
Y TEXHOJIOTUH JJIs JaIbHEHIIIETO Pa3BUTHS YEJIIOBEYECKOTO OOIIECTRA;
OPUMEHSATh pa3inyHbIe CHOCOOBl paboThl ¢ uH(pOpManuend (U3NYECKOTO
COJIEpKaHus C UCIOIb30BAaHUEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOT UM,
OpU 3TOM HCHOJIb30BaTh COBPEMEHHBbIE MH(QOPMAIIMOHHBIE TEXHOJOTUHU IS
MOMCKa, NEepepadOTKM M MNPEIbSBICHUS Y4eOHOM M Hay4YHO-TIOMYJISIPHON
uHpopManuy,  CTPYKTYpUPOBaHMSI W  HHTEpOpeTanuu  UHGOpMALHH,
MOJIyYeHHOM W3 Ppa3IMYHbIX HCTOYHHKOB, KPUTHYECKH aHAJIU3UPOBATH
[OJy4yaeMyl0 HMH(OPMALMIO U OLEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE
UMEIOLINXCS 3HaHUH, TaK U Ha OCHOBE aHaJIM3a NCTOYHUKA HH(OpMaLny;
MPOSIBJISITh OPraHU3allMOHHBIE W TO3HABATEJbHBIE YMEHUSI CaMOCTOSITEIIBHOTO
MpUOOPETEHUST HOBBIX 3HAHUIU B MPOLECCE BBIMOJHEHUS IPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B Tpylne ¢ HCIOJHEHWEM pa3jMYHbIX COLMUAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TIPYNIBI, PAlMOHAIBHO PACIpPEAEATh ACSITENbHOCTh B
HECTaHJAPTHBIX CHUTyallUsiX, aJCKBATHO OLIEHUBATh BKJIAaJ KaXIOro H3
YYACTHUKOB I'PYIIIBI B pEHIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

OpOSIBIISATh MOTHBAIMIO K Oyaymied mnpodeccHoHambHOW NAeATEIbHOCTH I10
CHEIUATBLHOCTIM (UBUKO-TEXHUYECKOTO TTPOQUIIS.
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Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
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2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
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Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUN 15
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PesepBHOE Bpems 10
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny 5
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YACTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU
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12
Wroro no pazueny 12
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Hroro mo pazueny 16
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71 IPEIMETHOTO COJICPYKAHMS U OIIBITA 15
' NeSITebHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




PACCMOTPEHO
Ha 3aceganuu [1IMO

COI'JTACOBAHO

3aMCCTUTCIIb JUPCKTOPA

no YBP

[laneeBa A.B.
npoTokoi Nel

oT «29» aBrycra 2023 r.

Mumnraneesa P.®D.
ot «29» aBrycra 2023 r.

KaJIeH}IapHO TEMATHYICCKOC IIVIAHUPOBAHUE

yueOHOoro npeamera «@usuka. Yriay0JeHHbI YPOBEHb»
st ooyuarmuxest 10 kiaccon
yuuteab: @uinarosa E.H.

r. Ha6epexnbie Yeannt 2023

YTBEPXJIEHO
Hupextop MAOY
"JIUT Ne 36"

Anunosa JI.P.
npuka3 Ne 165
oT «29» aBrycra 2023 .



HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaenbie  Ipaxkruieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypenI
Ousznka — pyHIaMeHTalbHas HAyKa O 1 0 0
npupojie
HayuHbiif MeTO1 TO3HAHUS ¥ METO/IbI 1 0 0
uccienoBaHus PU3NIECKUX SIBICHUMN
DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3HaHus npupoasl. Habmonenue u 1 0 0
HKCIIEPUMEHT B (hU3HKE
CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH 1 0 0
AOGCo0THAs M OTHOCUTENbHAsS
HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 0 0
BEJIMYMH
MopnenupoBanue B ¢pusuke. Posb u mecto
¢u3ukH B OPMUPOBAHUHN COBPEMEHHOMN 1 0 0
HAY4YHOI KapTHHBI MUpPa, B IPAKTUYECKOM
JESATENBHOCTH JIIOJEH
Mexanundeckoe aBmkeHne. CucreMma
orcyeTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1 0 0
nerxenus. [Ipsmas u oOpaTHas 3a1aun
MEXaHUKHU
Pannyc-BexkTop MatepuaibHON TOYKH, €T0 1 0 0

MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBH>KCHUS

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOIUHENHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOogHOE mmajieHue. Y CKOpeHue
¢BOOOIHOTO ITaJICHN. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEHHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

Ilepsriif 3akoH HeroToHa. HEpumanbHbIe
cuctemsl orcyéra. [TpuHnmn
OoTHOCcUTENBbHOCTH ["annes.




HeunepuuanbHble CUCTEMBI OTCYETA

18

19

Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH HproTrona. Macca

B3aumoneiictue ten. Tperuiil 3aKoH
HrroTona

20

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HproToHa

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U
WHEPTHOU MaccChl

Cuita TSbKeCTH B YCKOPECHUC CBO6OI[HOI‘O
naacHus

23

JIBrkeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKopocTb. 3akoHb!I Keruepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUabI cui
TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢
Y4ETOM CHJIBI COTIPOTHUBIIEHUS CPEJIBI

Hasnenue. 'mapocrarnueckoe gaBiICHHE.
Cuna Apxumena

27

28

AOCOJIFOTHO TBEPJIOE TEIIO.
[ToctynarensHOE 1 BpalaTreabHOe
JOBHUXXCHHUC TBep)IOFO TCJa

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpalcHU. IIneyo cuabl

29

CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y cnoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtposbHas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro rtena"

32

HNmMnynbec maTepuabHOW TOYKHU, CUCTEMBI
MaTepualbHbIX TOYeK. LlenTp Mace
CUCTEMBI MaTepUAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

34

35

MoMeHT uMITysibca MaTepruaibHONH TOYKH.
IIpencraBinenue 0 COXpaHEHUHA MOMEHTA
I/IMHYJ'Ibca B HeHTpaJ'IBHI)IX IT1OJISIX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKOU YHEPTUH
MaTepHaIbHOU TOUKH

38

39

[ToreHnnanbHbIe U HEIOTEHIIUAIIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpCTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CHJI C




W3MEHCHHEM MEXaHHMISCKOM SHECPIUun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

40

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHyium 1 ueabHOM
KUJKOCTH

41

42

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

PasBuTHe npeacraBneHuii o npupoe

Tem1oTbl. OcHoBHEIE NTonoxkeHus MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE

43

Crpoenne ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapaKkTep JBIKCHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA

44

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KomuectBo BemectBa. [locTosiHHas
ABoraapo

45

46

Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

Pemenue 3amau

47

48

NneansHelii ra3. 'a3oBble 3aKOHEI

Ypasaenue Menzeneesa-Knaneiipona.
Pewenne 3anau

49

AOGcomoTHas TemrepaTtypa. 3akoH
HanproHa

50

I/I3OHpOI_ICCCBI B UACAJIbHOM ra3€ €
IIOCTOSAHHBIM KOJITHYECTBOM BE€IICCTBA

o1

I'paduueckoe npencrasieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenre MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHL]

55

56

O0001EeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul 1t T/ cucremsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMBI KaK CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO rasa B
TepMOlII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTruu
BeIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO UJCAJILHOIO ra3a.




KBazucrarnueckue u HeCTaTHUSCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel suepruu T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennortsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPaHUs
TOILTHMBA

66

67

68

Pacuér konmuyecTBa TETUIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeH dHepruu T/1
CHUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JIsSI
PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX
IIPOLIECCOB

70

[TpyuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIUH.

KT

71

Maxkcumansuoe 3HaueHue KIT. [{ukon




Kapno

72

73

Pentenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABUrareicii. TemioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O060011IeHNE U CUCTEMATU3AaLUs 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTposbHas pabora 1o Teme
"Tepmoaunamuka. TennoBbie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TEIIoTa
napooOpa3oBaHus

78

Haceitiennbie 1 HEHACHIIIEHHBIE TTapHI.
KauyecTtBeHHast 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUsI HACBHIIIIEHHOTO 1Mapa OT
TEeMITepaTyphl, KX HE3aBUCUMOCTh OT
00bEMa HACHIIIECHHOTO Tapa. 3aBUCUMOCTh
TEMIEPATypPhbl KATICHUS OT AaBJICHUS B
JKHUJIKOCTH

79

BnaxxnocTts Bo3myxa. AGComoTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTayuM3auus. Y geiabHas




TeruioTa riasiaenus. Cyonumarus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTshkenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUIKOCTEN U
TBEPABIX T€N. AHFAPMOHHU3M TEIIOBBIX
KoJIe0aHUM YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIJIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanmusspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO XKUAKOoCTH. Dopmyna
Jlannaca

89

90

91

92

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas padora no reme "ArperaTHbie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tel U e€ MposiBICHUSL.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKHU

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaaoB. ToyeuHbie
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO OIS,
[TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe
ANEKTPUUYECKOE T10JIe

96

[ToTeHIHATBLHOCTD JIEKTPOCTATUICCKOTO
97 moJist. Pa3HoCTh IMOTEHIUMAIIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTATUYECKOM IMosie. [ToreHmman
3JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH TOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUIS AJIEKTPOCTATHYECKOTO
0JIst

[TpyHIMI CynIepIIO3ULIUH DIEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [Tose paBHOMEPHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

JIMdIIeKTpUKY ¥ OJTYIPOBOAHUKY B
3EKTPOCTATUYECKOM I10J1€

105




106

Konpnencarop. D1neKkTpoéMKOCTh
KOHJIeHCcaTopa. DIIeKTPOEMKOCTh IJIOCKOT0
KOHJIeHcaTopa

107

108

Hapanneanoe COCAMHCHNEC KOHACHCATOPOB

HOCJ’Ie,I[OBaTCJ'IBHOC COCOAUMHCHUC
KOHICHCATOPOB

109

DHeprus 3apsKEHHOr0 KOHIEHCAaTopa

110

111

Pemenue 3amau

JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJHOPOJITHOM BJIEKTPUUECKOM I0JIe

112

113

Pemenue 3amau

O06o0011eHre U cucTeMaTu3alus 3HaHuH 1o
Teme "OnekTpudeckoe nosue"

114

KonTposnbHas padbora no teme
"DnexkTpuueckoe mnoie"

115

116

Cuna toka. [TocTogHHBIH TOK. Y CI0BUA
CYIIECTBOBAHUS MOCTOSIHHOTO
AIEKTPUYECKOTO TOKA

Hcrtounuku Toka. Hanpspkenne u 31C

117

3akon OMa 11 y9acTKa IEeTH.
DIIEKTPUYECKOE CONIPOTHUBIICHHE

118

119

3aBHCHMOCTD COMMPOTUBJICHUA OAHOPOJAHOTO
IMPOBOJHUKA OT €TI0 AJIMHBI U IIJI0IIaan
MOINEPECUYHOTO CCUCHUA

Y 1enpHOE CONPOTUBIIEHUE BEILIECTBA.
Pemenue 3amau

120

[TocnenoBarenpHOE, MapaLIeIbHOE,
CMEIIIAaHHOE COSTMHCHUE TIPOBOTHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 . 1 0 0
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1 0 0
PaboTa 351eKTpruecKoro Toka. 3aKkoH

123 P 1 0 0
Hoxoyns —Jlenua

124 Pemenne 3amau 1 0 0
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1 0 0
pesucrope

126 Pemenue 3amay 1 0 0
3J1C u BHYTpEHHEE COIIPOTUBIICHUE

127 A yIp P 1 0 0
ACTOYHHUKA TOKA
3axon OMa 11 mOoJIHOH (3aMKHYTOMI

128 A (samKHyTOH) 1 0 0
AIEKTPUUYECKOM 1Ienn

129 Penrenne 3amau 1 0 0

130 MoIHOCTh HCTOYHHKA TOKA 1 0 0

131 KopoTkoe 3ambIkaHue 1 0 0

132 Konzencarop B 1ienu mocTOSSHHOTO TOKa 1 0 0

133 Pemenue 3amau 1 0 0
Pemenue 3agad mo reMme "IlocTOSHHBIN

134 Aan o 1 0 0
ANEKTPUYECKUH TOK
Pemenue 3amau nmo teme "IlocTOSIHHBIH

135 AanmoT 1 0 0
AIIEKTPUIECKUI TOK
Pemenue 3agad mo teMme "IlocTOSHHBIN

136 Ao 1 0 0
AIIEKTPUIECKUI TOK
O060011IeHNE U CUCTEMATU3AaLMs 3HAHUI 110

137 - 1 1 0 0

teme "TloCTOSIHHBIN ANEKTPUUECKU TOK"




138

KontponsHas pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiuTOB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIN3a

DneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUM TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

Du3n4eCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
L[ENH MOCTOSIHHOTO TOKa P MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

146

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO IBMKEHUS C
LIEJIBIO OIIPENIETIEHUS] MTHOBEHHOM
ckopocTH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"U3mepeHune ycKopeHus npu 1
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM




IBWKEHHUH 110 HAKJIOHHOH IIIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nageHus" wim "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH IEpHOA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napamMeTpos"”

150

151

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOIEH CHIIBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
miockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUs OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
iy "3ydeHne NBUKEHNs CHCTEMBI TEl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YIII0BOTO Ko duiinenrta
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM KO3 PHUIIEHTOM
Tperust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIET0 OCh BpalleHus "
wiu "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" wiu "HU3yuenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJIOIIA/h OTIOPHI"

154

155

Du3n4eCcKu IPAKTUKYM I10 TEME
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TTyTH" i "V3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEHHE
WU3MEHEHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" nin "MccnenoBanue coxpaHeHUs
UMITyJIbCa IPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 1o TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" uinn "M3yyenue
M30XO0pHOTO npouecca" unu "N3yuenne




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue nporecca OCThIBAaHUS
Bemiecta" unu "MccnenoBanue
aauabaTtHoro npouecca” uin "M3ydenue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKAIKocTen"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHus Jbpaa" win "U3yuenue
CBOMCTB HACBIIIEHHBIX NApOB" MU
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHnn". Uzmepenne kodgpuirenta
MOBEPXHOCTHOTO HATSHKEHUS

158

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus YJHepruu
3apsKEHHOT'0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKA B LIEMH, COAEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MMOTEHLIMAJIOB (HANPSKEHUs ) IpU
MIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpOB"

159

DuU3nyeCcKuil MPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHnue yienbHoro
COTPOTHUBIICHHUS MPOBOTHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” wiu "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHNE U
CUCTeMaTH3allusl 3HAaHHUH 10 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Haguii mo reme "Cratuka
TBEpAOro Tema"

164

165

PeseprubIil ypok. O6001IeHNE U
cHUcTeMaTU3alus 3HaHU Mo Teme "3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusanusa 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teoprun"

166

PesepBHeiit ypok. O6001ICHHE U
cucreMatru3anus 3HAHUHU 110 TEME




"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBHbIil ypok. O0001ICHHE U
167 cHCTEeMaTH3alus 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.

®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
168 cucTeMaTH3alus 3HaHUH 110 TEME
"DnekTpuueckoe mnosie"

PesepBuslit ypok. O60011eHNE U
169 cucTeMaTH3alusa 3HaHUH 110 TEME
"[TocTOAHHBIN NEKTPUUECKUN TOK"

PesepBHeIit ypok. O000IICHHE 1
170 cucreMarusanus 3gaguii 1o reme "Toku B

pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




PACCMOTPEHO
Ha 3aceganuu [1IMO

COI'JTACOBAHO

3aMCCTUTCIIb JUPCKTOPA

no YBP

[laneeBa A.B.
npoTokoi Nel

oT «29» aBrycra 2023 r.

Mumnraneesa P.®D.
ot «29» aBrycra 2023 r.

KaJIeH}IapHO TEMATHYICCKOC IIVIAHUPOBAHUE

yueOHOoro npeamera «@usuka. YriayoJeHHbI YPOBEHb»
g odoyuawmmxces 11 kimaccon
yuutean: @uiaarosa E.H.

r. Ha6epexnbie Yeannt 2023

YTBEPXJIEHO
Hupextop MAOY
"JIUT Ne 36"

Anunosa JI.P.
npukas Ne 165
oT «29» aBrycra 2023 .



Ne
n/n

HOYPOYHOE IINTAHUPOBAHUE

11 KIIACC

Tema ypoka

KoanuecTBo 4acoB

Jdara nzyyenus

KonTpo
JbHbIE
padoThI

Bce

IIpakTu
YyecKue
padoThI

IIo niany ITo ¢gakTty

DJIeKTPOHHbBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

B3anMoielicTBIE TOCTOSIHHBIX MATHUTOB M ITPOBOJIHUKOB C TOKOM.
MarunutHoe nosne. ['unoreza Ammnepa

Bekrop marautHOM nHAYKuMu. [IpyHmn cynepno3unuu
MarHMTHBIX II0JIeH. JINHUM MarHUTHOW MHAYKIIMH

02.09.2023

02.09.2023

https://resh.edu.ru/subj
ect/lesson/3806/start/4
6748/

https://resh.edu.ru/subj
ect/lesson/3806/train/

MarsuTtHoe moJie MMPOBOAHUKA C TOKOM. OmngIT 3pCTeJ:[a

08.09.2023

https://resh.edu.ru/subj
ect/lesson/3806/main/
46752/

Cwita Amriepa, e€ HanpaBJIeHUE U MOJTYJIb

Pemmenue 3agau

08.09.2023

08.09.2023

https://resh.edu.ru/subj
ect/lesson/3806/contro
171/
https://docs.google.co
m/document/d/1iT1ruz
YMhr4B_erDfpxm71u
500wJ3Pr129PplFh5

MOg/edit

[Tpumenenue 3akoHa AMiiepa. DJIeKTpOU3MEPUTENIbHbBIE TPUOOPHI

09.09.2023

https://docs.google.co
m/document/d/1iT1ruz
YMhr4B_erDfpxm71u
500wJ3Pr129PplFh5

MOg/edit

Cuia JlopeHnua, e€ HanpaBjieHUE U MOYJIb. [IBUYKEHUE 3apssKeHHON

https://docs.google.co



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/train/
https://resh.edu.ru/subject/lesson/3806/train/
https://resh.edu.ru/subject/lesson/3806/main/46752/
https://resh.edu.ru/subject/lesson/3806/main/46752/
https://resh.edu.ru/subject/lesson/3806/main/46752/
https://resh.edu.ru/subject/lesson/3806/control/1/
https://resh.edu.ru/subject/lesson/3806/control/1/
https://resh.edu.ru/subject/lesson/3806/control/1/
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit
https://docs.google.com/document/d/1iT1ruzYMhr4B_erDfpxm71u5OowJ3PrI29PplFh5MOg/edit

YaCTHIIBI B OJJHOPOTHOM MarHUTHOM TI0JIe 09.09.2023 m/document/d/1iT1ruz
YMhr4B_erDfpxm71u
500wJ3Pr129PplFh5
MOqg/edit
https://www.eduspb.co

8 Peltierite 3amat m/public/files/ege/mag
8 15.09.2023 nitnoe_pole/variant_1.
pdf
9 Pa6 JI 13.09
abora cuisl Jlopenia 15.09.2023
https://www.eduspb.co
m/public/files/ege/mag
14. . -
10 Perienue 3anay 15.09.2023 09 nitnoe_pole/variant_2.
pdf
11 MarunutHoe nose B Bemectse. PeppoMarHeTuky, rnapa- u 14.09 https://www.eduspb.co
TMaMarHeTUKH 16.09.2023 ' m/node/2081
12 OcHoBHBIE CBOICTBa heppoMarHeTukoB. [Ipumenenne 1509 https://www.eduspb.co
(beppoMarHeTHKOB 16.09.2023 ' m/node/1774
https://lib. hool.
13 Pemenne 3amau no reme "MarautHoe mnose" 99 09.2023 18.09 du.‘:z //lib-myschool.e
https://lib.myschool.ed
14 P "M " 19.09
enIeHue 3aja4 1no teMe "MarautHoe mnose 99.09.2023 u.ru
SIBnenune sanexkTpoMarHuTHOM MHAYKIMH. [IoTOK BekTopa https://lib.myschool.ed
15 5 20.09 uru
MarHUTHOM MHIYKLIUH 22.09.2023 =
https://lib.myschool.ed
16 6)1(® 21.09
AC mymn 23.09.2023 Ly
17 3aKOH AJeKTpOMarHuTHOW nHaykuuu dapanes 21.09 https://lib.myschool.ed



https://www.eduspb.com/public/files/ege/magnitnoe_pole/variant_1.pdf
https://www.eduspb.com/public/files/ege/magnitnoe_pole/variant_1.pdf
https://www.eduspb.com/public/files/ege/magnitnoe_pole/variant_1.pdf
https://www.eduspb.com/public/files/ege/magnitnoe_pole/variant_1.pdf
https://www.eduspb.com/public/files/ege/magnitnoe_pole/variant_2.pdf
https://www.eduspb.com/public/files/ege/magnitnoe_pole/variant_2.pdf
https://www.eduspb.com/public/files/ege/magnitnoe_pole/variant_2.pdf
https://www.eduspb.com/public/files/ege/magnitnoe_pole/variant_2.pdf
https://www.eduspb.com/node/2081
https://www.eduspb.com/node/2081
https://www.eduspb.com/node/1774
https://www.eduspb.com/node/1774
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

23.09.2023

u.ru

https://lib.myschool.ed

18 Buxpesoe anekrpudeckoe moje. Toku Dyko 99.09.2023 25.09 u.ru
https://lib.myschool.ed
19 OJIC MHAYKIMY B IBHKYIIMXCS TPOBOJHUKAX 99.09.2023 26.09 u.ru
https://lib.myschool.ed
20 Pemenue 3agau 99.09.2023 27.09 u.ru
https://lib.myschool.ed
21 [IpaBusno Jlenna 30.09.2023 28.09 u.ru
29 NunykruBHOoCTh. KaTylika MHAYKTUBHOCTH B IIETIH TOCTOSIHHOTO 5809 https://lib.myschool.ed
ToKa 30.09.2023 4.
https://lib.myschool.ed
23 SAnenne camonnaykimu. J{C caMoMHAYKIUN 06.10.2023 2.10 u.ru
24 DHeprus MarHUTHOTO TIOJIST KATYIITKHA C TOKOM. DJIEKTPOMAarHUTHOE 3.10 https://lib.myschool.ed
nose 06.10.2023 2.
https://lib.myschool.ed
25 Pemenue 3agau 06.10.2023 4.10 u.ru
26 OG6OOIIEHHE U CHCTEMATH3AINS 3HAHMIN 110 TEME 5 10 https://lib.myschool.ed
"OnexTpoauHamMuka" 07.10.2023 uwn
27 KonTpoJsbHasi pabora mo teme "JiekTpoauHaMuKka' 07.10.2023 5.10
28 Pabora nag ommbokamu. Konebarenbnas cucrema. CBoOOIHBIE 9.10 https://lib.myschool.ed



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

kosnebOanus. ['apMoHnYecKue KoleOaHus 13.10.2023 u.ru
29 Kunemarnueckoe U JMHAMUYECKOE OMMHUCAHUE KOJIEOATENBHBIX 10.10 https://lib.myschool.ed
JBUKCHHIT 13.10.2023 ' urd
DHepreTu4yecKoe onrMcanue. BoIBO TUHAMUYECKOTO OMMMCAHUS https://lib.myschool.ed
30 TapMOHHUYECKUX KOJIEOaHUU U3 UX DHEPIrETHUECKOIO U 11.10 u.ru
P P 13.10.2023 ==
KUHEMATHYECKOr0 OIMMCAHUS
https://lib.myschool.ed
31 Amiumryna 1 dasza KojieOaHu 12.10
yra u 14.10.2023 ury
[Tepuon u yactora kosiebanmii. [Tepro MaJIbIX CBOOOTHBIX https://lib.myschool.ed
32 Kosie0aHU MaTeMaTu4ecKoro MastHuka. [lepuos cBOOOIHBIX 14.10.2023 12.10 u.ru
KoJieOaHH PY)KUHHOTO MasiTHUKA o
https://lib.myschool.ed
33 3aryxaromue Koneoanus. Beid eHHbIe KoJiebaHus. Pe3onanc 16.10
yxaror YA 20.10.2023 urn
https://lib.myschool.ed
34 ABTOKONEOAHUS 17.10
20.10.2023 urd
https://lib.myschool.ed
35 Pemenue 3amau 18.10
A 20.10.2023 uru
36 VYpok-koH(pepennus "MexaHndeckue KoaeOaHus B My3bIKaTbHBIX 19.10 https://lib.myschool.ed
UHCTpyMeHTax" 21.10.2023 ' u.rd
- O6o6IIeH e ¥ CHCTeMAaTH3aIHs 3HAHHI 110 TeMe "MeXaHn4uecKue 1510 https://lib.myschool.ed
KoneGauus" 21.10.2023 ' u.rd
https://lib.myschool.ed
38 OnexTpoMarHuTHele Konebanus. KoxeGaTenbHbINH KOHTYD 23.10

27.10.2023

u.ru



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

®opmyna Tomcona. CBsi3b aMIUTUTY 1B 3apsijia KOHJEHCATOPA C

https://lib.myschool.ed

39 24.10
aMILTUTYION CHJIBI TOKa B KOJI€OATEIbHOM KOHTYPE 27.10.2023 u.rd
https://lib.myschool.ed
40 3aK0H COXpaHEHUs SHEPTUH B UIEAILHOM KOJIe0aTeIbHOM KOHTYPE 25.10
P P A P 27.10.2023 ury
3aTyxaromue 31eKTPOMAarHUTHBIE KolebaHus. BrnyskaeHHbIe hitps://lib.myschool.ed
41 26.10 wru
AJIEKTPOMATrHUTHBIC KOJICOaHUS 10.11.2023 ==
42 [TepemeHHbIl TOK. Pe3ucTop ¥ KOHACHCATOP B IIENTU IEPEMEHHOTO 26.10 https://lib.myschool.ed
TOKa 10.11.2023 ' u.rd
https://lib.myschool.ed
43 Karyika nu THUBHOCTH B I [IEPEMEHHOI'0 TOKa 7.11
Y K H P 10.11.2023 ury
https://lib.myschool.ed
44 3akox OMa U1 DJIEKTPUUECKOHN IIEIHU IIEPEMEHHOIO TOKA 8.11
A P i P 11.11.2023 ury
45 MoIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJTHOE U JEUCTBYIOLIEE 9.11 https://lib.myschool.ed
3HAYEHHUE CUJIbI TOKA M HAMIPSHKEHUS 11.11.2023 ' u.ru
https://lib.myschool.ed
46 Pe3onanc B 3IeKTpUUECKON IIETTH 9.11
P i 17.11.2023 uru
https://lib.myschool.ed
47 Pemenue 3amau 13.11
A 17.11.2023 uru
48 Wneansubrit Tpanchopmarop. [IponsBoacTBo, nepenaya u 1411 https://lib.myschool.ed
noTpeOICHUE DIEKTPUIECKON SHEPTUU 17.11.2023 ' u.rd
19 DKOJNIOTHYECKHE PUCKH TIPH TIPOU3BOJICTBE HIEKTPOIHEPTHH. 1511 https://lib.myschool.ed
KynbTypa ncnonb30BaHUs SJEKTPOIHEPTUHU B TTOBCEAHEBHOMN KU3HU 18.11.2023 ' u.rd



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

https://lib.myschool.ed

50 Pemenue 3agau 18.11.2023 16.11 u.ru
https://lib.myschool.ed

51 Pemenue 3amau 94.11.2023 16.11 u.ru
55 O60061IeH e U CUCTEMATH3AIUs 3HAHUI 110 TeMe 5111 https://lib.myschool.ed

"JIeKTpOMarHuTHBIC Kosiebanus" 24.11.2023 urn
https://lib.myschool.ed

53 MexaHndeckue BOJIHBI. XapaKTEPUCTUKU MEXAHUUECKUX BOJH 24.11.2023 22.11 u.ru
https://lib.myschool.ed

54 CBoiicTBa MEXaHUYECKUX BOJIH 95.11.2023 23.11 u.ru
https://lib.myschool.ed

55 3ByK. XapaKkTEepUCTUKH 3ByKa 95.11.2023 23.11 u.ru
56 WNHuppa3Byk u ynpTpa3Byk. lllymoBoe 3arpsizHeHune okpyxaromien 9711 https://lib.myschool.ed

Cpe/ibl 01.12.2023 u.ru
https://lib.myschool.ed

57 Pemienue 3anau 01.12.2023 28.11 u.ru
https://lib.myschool.ed

58 ONeKTpOMarHuTHbHIE BOJIHBL. M3myueHne 37€KTpOMarHuTHBIX BOJIH 01.12.2023 29.11 u.ru
59 DHeprus MEeKTPOMarHuTHHIX BoJIH. CBOMCTBA 371€KTPOMarHUTHBIX 30.11 https://lib.myschool.ed

BOJIH 02.12.2023 4.
60 [[Ixana 3neKTpOMarHuTHBIX BOJIH. [I[pruMeHeHne 3eKTPOMarHuTHBIX 30.11 hitps://lib.myschool.ed

BOJIH B TEXHHUKE U OBITY 02.12.2023 u.rd



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
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https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

[IpuHLHMIIBL paIHOCBA3U U TEIEBUACHUSA. Paguonokanus.

https://lib.myschool.ed

61 4.12
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPeIbl 08.12.2023 u.rd
62 Kountpoabnas padora no reme "KoJsiebanus u BojHbI" 5.12
P P 08.12.2023
63 Pa6ota Han ommbkamu. CBeT. 3aKOH MPSMOJIMHEHHOTO 71 https://lib.myschool.ed
PacIpOCTpaHEHNs CBETA 08.12.2023 ' u.rd
64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA MPSMOIUHEITHOTO 21 https://lib.myschool.ed
pacupocTpaHEHHUs CBETa 09.12.2023 ' u.ru
https://lib.myschool.ed
65 Otpaxenue csera. [1nockoe 3epkano. Cheprueckoe 3epkajio 11.12
P P dep P 09.12.2023 u.ry
[Ipenomnenue cBeta. AGCONIOTHBIN U OTHOCUTENIBHBIN MTOKA3aTENb https://lib.myschool.ed
66 npenomienus. [lonmHoe BHyTpeHHEee oTpaxenue. [IpenenbHbIii yron 15.12.2023 12.12 u.ru
TIOJTHOTO BHYTPEHHETO OTPaKSHHUS o
67 Pemenue 3a1ay Ha MPUMEHEHHE 3aKOHOB OTPAKEHUS U 13.12 https://lib.myschool.ed
IPETOMIICHHUS CBETA 15.12.2023 ' u.ru
68 Xon nyueit B mpusme. Jucniepcust cBeta. CI0XKHBIM cOCTaB 0€I0r0 1412 https://lib.myschool.ed
csera. I{ger 15.12.2023 ' u.ru
https://lib.myschool.ed
69 JInna3el. @OKYCHOE PACCTOSIHUE U ONITHYECKAs CUJIA JIMH3BI 14.12
yeroep 16.12.2023 u.ry
20 [MocTpoenue N300paXkeHni B TMH3aX M UX CHCTEMAX. Y BeIUUeHHE 1812 https://lib.myschool.ed
JIMH3BI 16.12.2023 ' 4.
1 Pemnrenye 3a1a4 Ha IOCTPOCHNE N300PAKEHNUIA, TTIONYJaeMbIX C 1912 https://lib.myschool.ed
MOMOLLBIO JIH3 22.12.2023 ' 2.
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https://lib.myschool.ed

72 ['ma3 kak onTuyeckas cucrema 99 12 2023 20.12 u.ru
https://lib.myschool.ed
73 Pemenue 3agau. [Ipenenbl MpUMEHUMOCTH F€EOMETPUUYECKON ONITUKH 99 12 9023 21.12 u.ru
https://lib.myschool.ed
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS 93122023 21.12 u.ru
https://lib.myschool.ed
75 Hucniepcus cBera 93,12 2023 25.12 u.ru
https://lib.myschool.ed
76 Hurepdepennns crera 99.12.2023 26.12 u.ru
77 KorepeHTHBIC UCTOUHUKH. Y CIIOBUS HAOIOICHHSI MAKCUMYMOB U 27 12 Et::)s ://lib.myschool.ed
MUHUMYMOB 29.12.2023 ==
https://lib.myschool.ed
78 Pemenne 3amau 99.12.2023 28.12 u.ru
https://lib.myschool.ed
79 [Ipumenenue uaTephepeHInn 12.01.2024 28.12 u.ru
https://lib.myschool.ed
80 Hudpaxkuus ceera 12.01.2024 u.ru
81 JudpaxuonHas pemeéTka. Y cioBue HaOI0AeHNS TJIaBHBIX https://lib.myschool.ed
MaKCHMYyMOB 12.01.2024 ur
https://lib.myschool.ed
82 Pemenue 3amay

13.01.2024

u.ru
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83 [NonepeuHocTh cBETOBBIX BOJH. [losapusanus ceera
P pHsat 13.01.2024 ury
https://lib.myschool.ed
84 Pemenue 3amau
A 19.01.2024 wry
https://lib.myschool.ed
85 CBeTOBBIE SIBJIEHUS B IIPUPOE
pHpoa 19.01.2024 ury
https://lib.myschool.ed
86 0O0001eHne u cucreMarTusanus 3Hanuil no reme "Onruka"”
- . 19.01.2024 ury
87 KonTpoJuanHast padora mo reme «Onruka»
P P 20.01.2024
Pabora nHag ommOkamu ['paHUIIbI MPUMEHUMOCTH KJIaCCUYECKOM https://lib.myschool.ed
88 MEXAHUKHU. 3aKOHBI AJIEKTPOIUHAMUKYU U IIPUHIIUAI u.ru
PoA puHil 20.01.2024 ==
OTHOCHUTEIBHOCTHU
https://lib.myschool.ed
89 TTocTtynaTel cieUaIbHON TEOPUH OTHOCUTEIBHOCTHU
Y t P 26.01.2024 ury
[IpocTpancTBeHHO-BpeMeHHO uHTepBall. [IpeobpazoBanus https://lib.myschool.ed
90 Jlopenmna. YcnoBue npuuuHHOCTH. OTHOCUTENHEHOCTD 26.01.2024 u.ru
OJIHOBPEMEHHOCTH. 3aMeIJICHHEe BPEMEHHU B COKpAIlleHUE ITUHBI o
https://lib.myschool.ed
91 DHePrus U UMITYJIbC PEIITUBUCTCKON YaCTULIBI
p YIRCP H 26.01.2024 ury
92 CBs13b MacChl ¢ PHEPTUEH U UMITYJIbCOM PENSTUBUCTCKON YaCTHUIIBI. https://lib.myschool.ed
DHeprus MoKost 27.01.2024 ur
https://lib.myschool.ed
93 PaBHOBECHOE TEIIJIOBOE M3TyUeHHE

27.01.2024

u.ru
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94 3akoH cMeltennsa Buna 02.02.2024 u.ru
https://lib.myschool.ed

95 I'unoresza M. I1nanka o kBanTax. @OTOHBI 02.02.2024 u.ru
https://lib.myschool.ed

96 DHeprusi 1 UMITYIIbC POTOHA w.ru

02.02.2024 —
https://lib.myschool.ed

97 ®oroaddext. OnbiTe A. I'. CroneroBa. 3akoHs! poTodhdexTa 03.02.2024 u.ru
98 VYpaBHenue Ditamreitna 11 poroaddexra. "KpacHas rpanuna” https://lib.myschool.ed

dotoaddekra 03.02.2024 u.rd
https://lib.myschool.ed

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa 09.02.2024 u.ru
https://lib.myschool.ed

100 BostHOBEIE CBOIICTBA YaCTHIL 09.02.2024 uru
Bounnsl ne bpoiins. [nuna BonHsl ne bpoiins u pasmeps! o01acti https://lib.myschool.ed

101 . u.ru

JIOKAJIU3alUN IBUKYILIEUCS YaCTULIBI 09.02.2024 ==
https://lib.myschool.ed

102 KopnyckynsipHo-BOJIHOBOH Ayann3m 10.02.2024 u.ru
https://lib.myschool.ed

103 Judpaxius 371eKTPOHOB Ha KpHUCTaJLIax U.ru

10.02.2024 ==
104 Crnenuduka nzmepeHuii B Mukpomupe. COOTHOIICHUS https://lib.myschool.ed

HeonpenenéHHocTei [ elizendepra 16.02.2024 u.rd
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105 Pemenue rpadguueckux 3amaq 16.02.2024 u.ru
https://lib.myschool.ed
106 Pemenue pacuéTHbIX 3a1a4 16.02.2024 u.ru
107 'I'QOHTpOJn,Haﬂ padora o TeluwaM: "0cr|1'0m,1 CTO",
KopnyckynsipHo-BoJIHOBOM qyajJn3M 17.02.2024
108 PaGora Hag ommOkamu OMBITHI IO UCCIIEOBAHHUIO CTPOCHUS aTOMA. :t:ss ://lib.myschool.ed
[InanerapHas mojaens aroma Pesepdopaa 17.02.2024 ==
https://lib.myschool.ed
109 [Mocrynatsr bopa 94.02.2024 u.ru
https://lib.myschool.ed
110 Bunel ciektpoB. CriekTp ypoBHEH 3HEPTUH aTOMa BOAOPOJa 24.02.2024 u.ru
https://lib.myschool.ed
111 CrioHTaHHOE M BBIHYKJEHHOE U3TyYeHHE CBETa 01.03.2024 u.ru
https://lib.myschool.ed
1z Jasp 01.03.2024 ur
113 Hyxnonnas moxens snpa ['elizenOepra-lBanenko. 3apsia u Et:ES ://lib.myschool.ed
MaccoBoe uucio sapa. M3oronsl. PannoakTMBHOCTD 01.03.2024 ==
3aKOH pain0aKTUBHOTO pacnaaa. CBONCTBA HOHU3HPYIOIIETO https://lib.myschool.ed
114 Zsoz};;;p:;ﬂBnnﬂHne PaaNOAKTUBHOCTH HA )KMBBIE OPTaHU3MBI. 02.03.2024 u.ru
DHeprus cBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl https://lib.myschool.ed
115 sanpa. Sinepusie peaknuu. SAnepubie peaktopsl. [IpodieMbr 02.03.2024 u.ru

YIPaBISIEMOr0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUECKHUE aCTIEeKThI
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pa3BUTUSA AIEPHOU JHEPreTUKU

MeTobl perucTpaly U UCCICIOBAHUS AJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOAEHCTBUA. baprOHbI, ME30HBI U

https://lib.myschool.ed
u.ru

116 N
nentonsl. [Ipeacrasnenne o CrannaptHoit monenu. Keapk- 02.03.2024
TJIFOOHHASI MOJIEJTh aJIPOHOB
117 ®usuka 3a npenenamu CtanaapTHo Mojenu. TéMHas MaTepusi U https://lib.myschool.ed
TéMHas SHeprus. EMMHCTBO pU3nMUecKoil KapTHHBI MUPa 09.03.2024 urn
https://lib.myschool.ed
118 OTallbl pa3BUTHS ACTPOHOMMU. 3HAYCHUE aCTPOHOMUH
P P P 09.03.2024 u.ry
119 [TpuMeHNMOCTE 3aKOHOB (PU3UKH TSI OOBSICHEHUS TIPHPOIBI https://lib.myschool.ed
KOCMHYECKHX 00BEKTOB. METO/Ibl aCTPOHOMHYECKHX MCCIICIOBAHUMA 09.03.2024 u.ru
CoBpeMeHHBIE ONTHYECCKUE TEJICCKOIIBI, PAHOTEIECKOITbI, https://lib.myschool.ed
120 u.ru
BHeaTMoc(epHast aCTPOHOMHUS 15.03.2024 ==
Bun 3Bé3anoro Heba. Co3pe3ausi, spkue 3BE3/bI, MITAHETH, HX https://lib.myschool.ed
121 u.ru
BUIMMOE IBIKEHIE 15.03.2024 =
Conneunas cucrema. Connne. CollHEUHAss aKTUBHOCTh. MIcToUHMK https://lib.myschool.ed
122 « u.ru
sHepruu CoJlHLIA U 3BE3] 15.03.2024 ==
123 3BE3/1b1, UX OCHOBHBIE XapaKTepUCTUKU. J(narpamMma https://lib.myschool.ed
"CEeKTpaJIbHBIN KJIacC — CBETUMOCTD" 16.03.2024 ur
https://lib.myschool.ed
124 3Be3IbI I1aBHOH MOCIIEIOBATEIbHOCTH
8 A 16.03.2024 ury
BHyTpeHHee cTpoerue 38831, COBpEMEHHBIE TTPEICTABICHUS O https://lib.myschool.ed
125 .. . u.ru
MIPOUCXOKICHUH | BoJonK CoJTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3T 16.03.2024 =
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Muneunsiii [Iyte — Hama I'amaktuka. Tunel ranaktuk. Y€puslie

https://lib.myschool.ed

126
JBIPHI B SIIpaxX TaIaKTUK 22.03.2024 u.rd
1p7 ~ Beencmuas. Pacumpenne Boenennoi. 3akon Xa66ma. Teopus https://lib.myschool.ed
Bonbmoro B3peiBa. PennkToBoe usiyueHue 22.03.2024 u.rd
https://lib.myschool.ed
128 MacmraGHast ¢ Typa Bcenennoii. Meraranaktuka
TPYRIYP 22.03.2024 ur
https://lib.myschool.ed
129 Hepewménnsie mpo6iieMbl aCTpPOHOMUU
P P P 05.04.2024 uwry
130 ®uznyeckuii npakTukyMm no teme "MccnenoBanue neiicTeus
MAarHUTHOTO T0JIS HA MPOBOJHUK € TOKOM " 05.04.2024
131 ®uznyeckuii npakTuKyMm no teme ""M3mepenne cuiibl Ammnepa'.
paleriiey P P 05.04.2024
132 Pusnyeckuii npakTuKyM no teme ""HMccnenoBanue siBjaeHus
3JIEKTPOMATHUTHON HHAYKIMU' . 06.04.2024
@uznyeckuii npakTukyMm no teme "HMccinenoBanue BUXpeBoro
133 "
3JIEKTPUYECKOr0 MOJIs 06.04.2024
134 @uznyeckuii NpakTUKyM 1o teme "M3yuenue kosnedanuii
NPY:KMHHOTO MasiTHUKA" 06.04.2024
135 @uznyeckuii npakTukyMm no teme "I[lpeodpazoBanue Y3Heprun B
NPYKHHHOM MasiTHHKe'' 12.04.2024
136 Du3nyecKkuil MPaKTUKYM 110 Teme ""OnpeneeHne yCKOpeHust
€cBO0OOHOIO NaJCHHUS NMPH NOMOLIN MATHUKA" 12.04.2024
@u3nyecKuil NPakTUKyMm no teme '"M3yuyenune napamerpos
137 -
3BYKOBOii BOJIHBI" 12.04.2024
138 @usnyeckuii NpakTHKYM no Teme "U3mepenne nokasarens
NpeJIOMJICHHS CBeTa Ha TPaHuIle pa3jea "'"Bo31yX-cTeKJo" 13.04.2024
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139

@uznyeckuii NpakTUKyM 1o Teme ""Onpenenenne oNTHYECKOM
CHJIBI M (DOKYCHOTI'0 PacCTOSIHUS coOMparomei JuH3bI"

13.04.2024

140

141

@uznyeckuii npakTuKyM no teme "'Haduronenne nuppakuum u
uHTepdepeHn M cBera'

du3nyeckuii NpakTuKkym mno reme "OnpenesieHue JJIHHbI
CBETOBOM BOJIHBI C MOMOIIbIO JTU(PPAKIIUOHHOI perieTKu"

13.04.2024

19.04.2024

142

@uznyeckuii NPaKTUKYM 1o Teme "U3yueHne cnexkTpa
Bojaopoaa no ¢pororpapuun’

19.04.2024

143

144

145

146

147

@uznyeckuii NPaKTUKYM 1o TeMe ""U3yueHne TpekoB
3apsiZKeHHbIX YacTul 1o ¢pororpapun"

Du3nyeckuil MPpakTUKYM 1o teme ""UcciienoBanne cexkrpa
pa3pekeHHOr0 aTOMAPHOI0 BOJAOPOAa M M3MepeHHe MOCTOSHHOM
Pupnodepra"

®uznyeckuii npakTukyMm no teme ""Haoduronenns 38€31H0r0
He0a HEeBOOPYKEHHBIM IJ1a30M € HCIOJIb30BAHUEM
KOMIIbIOTEPHBIX NPUJIOKEHHUH I ONpeeSIeHUs MOJI0KeHUs!
He0eCHbIX 00bEKTOB HA KOHKPETHYIO 1aTy: OCHOBHBIE
co3pe3usi CeBepHOro nmoJrymiapus v sipkue 38é3anl"" nium
"HaO.1roneHus B Tejieckon JlyHbl, IuIaHeT, TYMaHHOCTeH 1
3BE3HBIX CKOMJIeHnH"

O6o06muenne u cuctemMaru3anys 3HaHui. Ponb ¢pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM, TEXHOIOIMUECKOM, COLIUAIBHON U
ITHUYECKON cepax NesITeTbHOCTH YeloBeKa

O6o061eHne u cuctemMatu3anus 3HaHui. Poib u Mmecto ¢pu3uku u
aCTPOHOMHHU B COBPEMEHHOI Hay4YHOH KapTHUHE MUpPa

19.04.2024

20.04.2024

20.04.2024

20.04.2024

26.04.2024

148

O06o0menue u cucTeMaTu3arus 3Hanuid. Poses ¢pusudeckoit Teopuu
B (hopMupOBaHUY IIPeICTaBICHUN O GU3UIECKON KapTHHE MHPA,
MecTO (pU3MUEcKOi KapTHHBI MUPa B OOIIIEM PSAY COBPEMEHHBIX

26.04.2024




CCTCCTBCHHO-HAYYHbIX HpeI[CTaBJIeHI/II;'I O IMpupoae

149 O06o01eHre U cucTeMaru3alys 3Hanui mo teme "Knnemaruka" 96.04.2024
150 O06o06micHre U cHcTeMaTH3anus 3HaHui 1o Teme "KuHemarnka" 97 04.2024
151 O06o01IeHre u cucreMaru3anus 3Hanui o reme "Jlunamuka" 97 04.2024
152 O060011IeHNE U cUcTeEMAaTH3aIus 3HaHui o teme "CraTuka

TBep0ro Tena' 27.04.2024
153 O060011IeHNE U cUCTEMATU3AaIMs 3HAaHUN 10 TeMe "3aKOHBI

COXpaHEHHUs B MEXaHHKE" 04.05.2024
154 O06o01IeHre U cucTeMaTr3alus 3HaHui 1Mo Teme "OCHOBBI

MOJIEKYJIIPHO-KHUHETUYECKOU Teopun" 04.05.2024
155 O06o01IeHre u cucTeMaTu3als 3HaHui o teme "TepMoarnHaMHKa.

TemnoBkle MaIUHEL" 04.05.2024
156 O06o0011eHNe U cucTeMaTu3alys 3HaHuH 110 TeMe "ArperaTHbie

cocTosHMs BenlecTBa. @a3zoBbie nepexoas” 11.05.2024
157 O06o01eHre 1 cucTeMaTr3aIys 3HaHUH 10 TeMe "DIEKTPUIECKOe

mose" 11.05.2024
158 O06o00mIcHrEe U cHCTeMaTH3alus 3HaHuH 110 TeMe "T1oCTOsSHHBIN

AJIEKTPUYECKUN TOK" 11.05.2024
159 O06o0meHre U cucTeMaTr3alys 3HaHui 1mo Teme "Toku B

pa3nuyHbIX cpenax” 17.05.2024
160 O00011IeHYE ¥ cUcTEMATH3alMs 3HaHU o Teme "MarauTtHoe moie" 17.05.2024
161 PezepBHblit ypok. O00011IeHNE U CUCTeMaTH3alMs 3HaHUH 110 TeMe

"DneKTpoMarHuTHas MHIyKIus" 17.05.2024
162 PesepBHbIil ypok. O000IICHNE U CHCTEMAaTH3allus 3HAHUH 10 TeMe




"Mexanudeckue koinebauus"

18.05.2024

PesepBHbIil ypok. O000IICHNE B CHCTEMAaTH3allus 3HAHUH 10 TeMe

163 1 0
"DNeKTpOMAarHUTHBIE KOJIeOaHus " 18.05.2024
PesepBHbIil ypok. O000IICHNE B CHCTEeMAaTH3allus 3HAHUH 10 TeMe

164 1 0
"MexaHUYEeCKHE U IEKTPOMAarHUTHBIE BOJIHBI" 18.05.2024

165 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHM 110 TeMe 1 0
"Onrtuka" 24.05.2024

166 PesepBHblit ypok. O60011IeHNE U CUCTeMATHU3allHsI 3HAHUM 110 TeMe 1 0
"OcnoBel CTO" 24.05.2024
PesepBHblit ypok. O60011IeHHE U CHCTeMAaTU3allus 3HAHUN TT0 TeMe

167 . 1 0
"KopmyckynsipHO-BOJTHOBOH JAyanu3m" 24.05.2024

168 PesepBublil ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 110 TEME 1 0
"®u3uka aroma" 25.05.2024
PezepBHblit ypok. O6001I€HNE U cCUCTeMaTH3alMs 3HaHUH 110 Teme

169 1 0
"®u3rKa aTOMHOTO SApa U SJIEMEHTAPHBIX YaCTHIL" 25.05.2024
PezepBHblit ypok. O0001I€HNE U cCUCTeMaTH3alMs 3HaHUH 110 Teme

170 1 0
"DnemMeHTHl acTpopu3UKH" 25.05.2024

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 16

170




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka (B 2 yactax), 10 knace/ I'enpenmreitn J1.J., bynarosa A A.,
Kopuunbser 1.H., Komkuna A.B.; nox penakmnueit Opiora B. A., OGmiectBo ¢
orpaHu4eHHON 0TBeTCTBEHHOCThI0O « BMTHOM. Jlaboparopust 3HaHUI»;
AxkmmonepHoe obuectBo «M3aarenbctBo «lIpocBemienner

» ®msuka (B 2 gactax), 11 xkmacce/ I'eapenmreitn J1.O., bBynatoBa A.A.,
Kopuaunses 1.H., Komkuna A.B.; mox pexakimeid OpioBa B.A., OGmiecTBo ¢
orpaHn4eHHoON 0TBeTCTBeHHOCThI0O « BMMHOM. JlaGoparopus 3HaHui»;

AxknmonepHoe o0mectBo «M3aarenberBo «lIpocBemenne»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

edsoo.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* https://abitu.net

* https://statgrad.org

* https://resh.edu.ru/

* https://www.eduspb.com
* https://www.yaklass.ru

* https://os.mipt.ru/#/

* https://foxford.ru






