MHHHUCTEPCTBO NPOCBEIIEHUS POCCUIACKOM ®EJEPAIIUN
MunuctepcTBo o0paszoBanusi [Ipumopckoro kpas

Anvunuctpanus HaxoaKnHCKOro ropoackoro oKpyra

MBOY "COHLI Ne 23" HI'O

PABOYASI ITIPOTPAMMA
(ID 489414)

yueOHoro npeamera « ®u3uka. Yriay0aéHHbIA YPOBEHb)

115t ooyyatromuxest 10 — 11 kimaccos

r. Haxoaka 2023 roa



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsl, npeacraBieHHbix B PI'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenensieT 00s3aTeNbHOE NPEIMETHOE COACPIKAHNUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qu3uke ma€T OpeacTaBiICHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/1a4u MPO(PECCUOHAILHON OpPUEHTAIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUUN JJIs
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKKM TpeOOBaHWN K JIMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (PU3MKKM Ha yriayOon€HHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUYUTEISAMU (DU3UKHU JJIsI COCTABIICHHUS CBOUX PAO0OYHX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coxXpaHeHus1 00s3aTeNbHOM YaCTH ColiepKaHus Kypca.



duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOMBI, BHICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAHUM.

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

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai 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 MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoesa npuknaonon nanpasnennocmu. Kypc usnku yriry0i1EHHOTO YpOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUI M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, W
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
INPUHLIUIIOB 0a3UpyeTCcsl Ha UCIIONIb30BAHUN CAMOCTOSTEILHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YUYCHWYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuaia, 1abopatopHbie paOOThl U paOOThI NpakTUKyMma. [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 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMYy JabOpaTOpHBIX padoOT, KOTOpPHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme mo (Qusuke cucTeMa YYEHHYECKOro HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI1 U3 OCOOCHHOCTEH TOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, UCCIACAOBAHMUS 3aBHCHUMOCTEH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCS PEHICHUI0 PACYETHBIX W KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HBIX pa3iesioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3UMKM JIOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECIEYMBAET IMOCTAaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpymOBaHWE IS YYCHHYECKHX TMPAKTHYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemMaTHyecKkue KOMILIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU aHAJOTOBBIX W ITU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEJUIEKTYaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAIIbHBIX 3aKOHOB (PU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

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

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MPUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKkux SBICHUN B MPUPOJE U JUIsl NPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHXEHEPHOI'O XapaKTepa,

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaldM3a W HHTEpHpeTanuud UH(opmauu,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodecCHOHATBHON NESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTHUECKUX paboOT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JelaeT BhIOOp
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslil MeTo 1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuit  (U3NYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. @uznueckuil 3aK0H, TPaHULIBI €ro NpUMEHUMOoCTU. Puznyeckas
TEOpHUs.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKUUU HAa OCU CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CpoOonHoe majeHue. YckopeHue cBoOOAHOro mnaaeHus. [[BukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHOE  nBMKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTHU. YTJOBas WU JUHEWHas cKopocTh. llepmon u yacrtora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEeH, TPACKTOPHUM, CKOPOCTEN IBUKEHUS OAHOTO U TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

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

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIUOHAIBHOM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH Hprotona. MuHeprmaneHble cuctemsl orcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckas CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuUKEHUs Tell B MHEPUUATbHBIX U HEMHEPIMAIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHME  PABHOJACHCTBYIOLIECH  MOPWIOKEHHBIX K TeIy CAI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLHUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOS, KAYEHUSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumieHus. [lnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE TMPOLECCHI: KPOHIITEMH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CHITBI M MU3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnIManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >Heprus.
[ToreHuuanbHast SHEPTUS ynpyro jaepopmupoBaHHOU NpykuHbI. [loTeHIManbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKknue yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpanieHUs] KHHETUYECKOM M IOTEHLMAJIbHOW SHEPrUi IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTHM MOJENIU 3JEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIMAILHON SHEPTUU MPY>KUHBI ¢ PabOTOM CHUJITBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

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



Mozeneii. Macca u pasmepbl Mojekyn (atomoB). KomuuecTtBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnneneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHHEM M CPEOHEH  KUHETUYECKOW  DHEPTUeEu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTHUEN MOCTYNATEeIbHOIO TEIJIOBOTO IBMXKEHHS €€ YacCTHLL.

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

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JABUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnronenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpolecca YCTAHOBJIEHHMS TEIJIOBOTO PABHOBECUS IIPU
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CaMONpou3BOJIbHAS — peslaKcarus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIH: HU3Kasi KOHUEHTpALUs YacTHll, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUU OJTHOATOMHOTO HJI€AJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHYECKOW  cucteMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIIOTa CrOpPaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpeE3
33JJTaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejla K 0ojiee HarpeTomy 0e3
komriencanuu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOLIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIT0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alMs OMOOPTraHMYECKOTO TOTUIMBA AJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

W3meHeHune TemnepaTypsl IpH aquadaTHYecKOM PacIIupEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annabaTHOro mpouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Teraa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

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

TemoBoe pacuipeHue KUAKOCTEH M TBEPABIX TeN, 00bEMHOE U JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEepTrun B Pa3oBbIX MEPEX0OIaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAIUIMYECKOTO BEUIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKAa MAacchl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe noe.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsapl. 3akoH Kymona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEpHO3ULINU FJIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PABHOBECUS 3aPsA0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

[TapannensHOE cCoenMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

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

DHEPrust JIIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpudeckuil mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

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

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JUIMHBI M IUIOIIAJA IONEPEYHOTO CEYECHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

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



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOr0 TOKa. TeruioBas MOIIHOCTb, BBIIEIsSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue YyCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

3aBUCHUMOCTb COIPOTUBIICHUS HMWIMHAPUYECKUX MTPOBOJHUKOB OT JIJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHeHHus UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS ISl JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC ranbBaHMYECKOTO 3JEMEHTa OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOJUMOCTh  PA3IMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



OnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOATENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUUIABKA AJTIOMHUHMS, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTbD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  U3MEPEHUM, MCCIEAOBAHWNM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuyenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHHWE, Hay4yHbIA (akT, rumoresa, (puamyeckas BEIWYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoiicTBa. TpuroHoMmerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKarollel Cpemsl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTryaTble KOHCTPYKIIUN), UCTIOIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bektop MarHuTHOM wuHAaykuuu. [IpuHuun cynepro3uuuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHuueckue YCTpOfICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emuu.

Hemoncmpauyuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumMoctd IJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJICOAHUIM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3aryxarouux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojeOaHuUW TIpy3a Ha MacCUBHOM TIPY)KUHE C IEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMILIUTY/IbI 3aTyXaOMNX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCaTopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CWIIBI TOKA W HANpPsDKEHUS NpU PA3IUYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. IlpomsBoacTBo, mnepegadya W NOTpeOIeHHE
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJEKTpONEepeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepaTop He3aTyXaIOMIUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Monens TUHUY SJIEKTPOTIEpeIayun.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
POJI0JIbHBIE BOJHBL. [lepuos, CKOpOCTh pachpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUSI |
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHSI U3IyYEHHUS DJICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3YU U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIECH CPe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIBTPa3ByKOBask JUATHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Hab6nroneHue oTpakeHUs M TIPEJTOMIICHHSI MEXaHUYECKHUX BOJTH.

Hab6nronenue uaTepdepeHnnn n qudpakiiui MEXaHHIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

HabGnrogeHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
peoMIICHUE, MOJSIpU3alus, AMPPaKIys, HHTEpPepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[TomHOE BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON cepuueckoi JIMH3bI OT €€ T€OMETPUM M OTHOCHUTEIHHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

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

ITonsapuzanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JYIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroenue noJiHoro BHyTpEHHETro oTpakeHus. Mojieias CBEeTOBO/Ia.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKyM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyUEHHUS HA IBYX LIETISX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panunbpl  PUMEHUMOCTM  KJIacCMueckom  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nuzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEneIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOMW TJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossHaoM [l1anka Ha ocHOBe HcclieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmnronenue muHeRYaToro CrekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHBIN QOH n3nydueHus. Jlozumerpus.

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

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

Metonsl perucTpalvy U UCCIIETOBAHUS SJIEMEHTAPHBIX YACTHL.

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

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (U3UKH ISl OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATENBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE NBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHO0r0 HEOA HEBOOPYNKEHHBIM TJIA30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil NPAKTHKYM.

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

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHWNW  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJEpKaHUs paslieNoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3ndeckoil Teopuu, poiib (HU3NIECKON Teopur B POPMUPOBAHUU MPEACTABICHUIMI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, ODKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKU TpU MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTATENb SKOOH, reéHepaTop MEPEMEHHOI0 TOKa, MHAYKLIMOHHAS I€Yb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



IIPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Y4yeOHOro mpenMera «Du3nka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO O0OIIEeCTBa, PACIIUPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOIo 00IEeCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTHKCHUSAM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUU B OKpYXKAlOLIEW Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UIECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
bU3HYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMIONHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJaJeTh  HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMYHBIX METOI0B TTO3HAHWS,

BJIQ/ICTh BUJAMH JCSITCILHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3WpOBaTh 3aaady,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxOJuThb AapryMeHThl AJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHaJIM3UpPOBaTh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 001acTeH;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSTENBHO OCYUIECTBIIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PEIICHHWM KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEP>KAaHUS B Pa3IMUHbIX (hopmarax c
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHWE Ha YpokKax (HU3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMAr4arth
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJICHUE B PA3JIMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJIEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKYM, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedeKkcud KaK OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MIPUHMMATh MOTHBBI M ApPryMEHTBI JAPYTHX IIPU AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mocTHKEHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAILHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JpPYTMX, YYUTHIBaTh €ro TIPH OCYIICCTBICHHHM OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xoniy oOyuenusi B 10 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (DM3UKU B COBPEMEHHOUN Hay4HOU KapTHHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYTroe CTOIKHOBEHMSI, MOJEIIH Ia3a, >KUJIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

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

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpa3oBaHus ['amunes Ui CKOPOCTH M TEpeMELICHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPrUM, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW 3HEpruu,
YCIIOBHSI pPABHOBECHS TBEPAOrO Teia), IPU STOM  HUCIHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBbIE MPOLIECCHI U SIBICHUS, UCTIOIb3Ys
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M U1 3aMKHYTOM DJJIEKTPUYECKOW Lenu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPrusi, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
Heprust ynpyrod nedopmanuu NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsSHDKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo 11apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, DJJIEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C MOCIEHOBATEIbHBIM U
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, nu(dy3us, ucrmapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYroM C  HCIOJIB30BAaHWEM  IMPSAMBIX  M3MEPEHHMM, IIpU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, ENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHbIE H3MEpPEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATENIbCKOM M IPOEKTHOW [JEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOJYUEHHBIX PE3yJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUe SBICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHAIILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-HCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIINHI B PEHICHHE pacCCMaTPUBAEMO MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCS YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIHHOM, CHCTEMATU3UPYIOIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTHHE MUpPA, MECTO (HPU3MUECKON KapTHUHBI MHUpa B 00IIEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TAPMOHUYECKUE KOJIeOaHUs, MAaTeMaTUICCKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CIEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHECHUS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, HCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOT0 M MACCOBOTO YMCEN U HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3apsl s1Ipa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOIIONNHU 3BE3 U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHMH, JiefaThb  BBIBOJABI 1O  pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IIPOBOUTDH OMBITHI 10 MPOBEPKE MPEITIOKEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOTO TPY/la MPU MPOBEICHUH UCCIEI0BaHUN
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HESABHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHUM MMEIOIINXCS TaHHBIX, aHAJHU3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JICSITEIBHOCTH YEJIOBEKa, CBA3AHHONM C (PU3MYECKUMH IPOLIECCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 Ppa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOOBI paboThl ¢ MHpOpManuen (HU3NUIECKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAyYHO-TIOMYJISIPHOW MH(OpPMALUK, CTPYKTYPUPOBAHUS U HHTEPIPETALIMU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

HPOSIBIISITH OpraHU3alMOHHbIE u MO3HABATEJIbHbIE yYMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYIIbI, PALIMOHAIBLHO PACHPENCITh A€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunsiii MeTOA MO3HAHUS IPUPOLBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUNHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




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




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nose 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHO-BOITHOBOH Ayalin3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero
padoThI

KoHnTpoJubHbIe

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — pyHAaMeHTalIbHas HayKa O
pupoje

1 Hepensa

http://files.school-
collection.edu.ru

https://znanio.ru

Hayunslii MeTO MO3HAHUS U METO/bI
WCCIICIOBaHUS (PU3NYCCKUX SIBIICHUIN

MoaenupoBanue

Ponp mateMaTuku B (1)I/ISI/IK6

1 Hepena

1 Hepena

1 Hepensa

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru

dusnyeckue 3aKOHbI U T'paHHUILIbI UX
MMPUMCHUMOCTHU

1 Hepensa

http://files.school-
collection.edu.ru

https://znanio.ru

[Ipumenenue GpuU3NMUECKUX OTKPHITUN

2 HepenA

http://files.school-
collection.edu.ru

https://znanio.ru

Mexannueckoe aBmxenue. Cucrema
orcueTa. OTHOCUTEIBHOCTh MEXaHUYECKOTO
neuxenwus. [Ipsmas u oOpaTHas 3agauun
MeXaHUKHA

2 HegenA

http://files.school-
collection.edu.ru

https://znanio.ru
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"Kuuemartuka"

Pannyc-BekTop MaTepHalbHON TOYKH, €TO 2 Hepena )
http://files.school-
MMPOCKIIMY Ha OCH KoopauHaT. TpaekTopus. .
8 ene C - collection.edu.ru
Menienue. Ckopocth. X nMpoeknuu Ha .
peMeltt p POCKIL https://znanio.ru
OCH KOOpAMHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE. 2 Heplens http://files.school-
9 I'padmueckoe onurcanne paBHOMEPHOTO collection.edu.ru
MPSAMOJIMHEHHOTO JIBH>KEHUS https://znanio.ru
N N 2 Hepens http:/files.school-
Cro)xeHue IepeMeIIeHU U CKOPOCTEH. ;
10 p collection.edu.ru
CIICHHUE 3a]1a4 )
A https://znanio.ru
HepaBHoMepHOe nBHKEHME. MTHOBEHHAs http://files.school-
11 CKopocTh. Yckopenue. [Ipamoinnaeitnoe 3 Hepena collection.edu.ru
JBUKCHHE C IOCTOSIHHBIM YCKOPEHUEM https://znanio.ru
. 3 Hepgens http://files.school-
I'paduueckoe onrcanue NpIMOITMHEHHOTO ;
12 collection.edu.ru
BHJ)KCHUS C ITIOCTOSSHHBIM YCKOPCHUEM .
H yeKop https://znanio.ru
CBoOoaHoe majeHue. Y CKopeHue 3 Hepena )
http://files.school-
CcBOOOIHOTO ITaJECHN. 3aBUCUMOCTD -
13 collection.edu.ru
KOOpJUHAT, CKOPOCTH, YCKOPEHHS OT .
P > p » YCKOp https://znanio.ru
BPEMEHH U UX TpapuKu
JIBM>KeHHE Tea, OpOIIEHHOTO MO/ YTIIOM K 3 Hepens http://files.school-
14 ’ collection.edu.ru
TOPU30HT .
P y https://znanio.ru
KpuBonuneiinoe npuxenue. [[BuxeHue no 3 Hepena )
. http:/files.school-
OKPYXHOCTH. YTJIOBasl U JIMHEWHAs ;
15 H collection.edu.ru
ckopocTs. Ilepuon u yacrora. )
p PHOA https://znanio.ru
[leHTpOoCTpeMUTENHHOE U MOTHOE YCKOPEHHE
KonTtpoasHas paborta no teme
16 Tp p 4 Hepensa
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[Tepsriii 3akoH HproToHA. MHEpLIMaIbHBIE 4 Hepena ]
N http:/files.school-
cuctembl orcuéra. [lpunnun ;
17 collection.edu.ru
oTHOocuTenbHOCTH ["anumes. _ .
. https://znanio.ru
HeunepuuanbHbie cUCTEMBI OTCUETA
N N 4 Hepens http:/files.school-
Cuna. PaBHOgeicTBYIOIIAs cuiia. Bropoii )
18 collection.edu.ru
3akoH Herotona. Macca _ .
https://znanio.ru
. . 4 Hepena http://files.school-
B3aunmoneiictue ten. Tperuil 3aKoH .
19 collection.edu.ru
Hprorona . ;
https://znanio.ru
4 Hepensa http://files.school-
[Tpunnun cynepno3unuu cui. Pemenue ;
20 collection.edu.ru
3aJla4 Ha MpUMEHEeHue 3aKoHOB HproToHa , :
https://znanio.ru
3aKOH BCEMUPHOTO TATOTEHUSI. http:/files.school-
21 DKBUBAJIICHTHOCTh IPABUTAIIMOHHON U 5 Hegensa collection.edu.ru
WHEPTHOU MacChl https://znanio.ru
5 Hepena http:/files.school-
Cuna TsDKeCTH M yCKOpeHHEe CBOOOIHOTO ;
22 collection.edu.ru
MaJCHUS .
e https://znanio.ru
JIBrokeHre HeOECHBIX TeT U UX 5 Hepena http://files.school-
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas collection.edu.ru
KOCMHUECKasi CKOpOCcThb. 3akoHbl Kerutepa https://znanio.ru
5 Hepena http:/files.school-
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena collection.edu.ru
https://znanio.ru
Cuna tpenus. [Ipupoaa v BUIIbI CUJT TPEHUS. 5 Hepens http://files.school-
25 JIBrKEHNE B )KUJKOCTHU U Ta3€ C YYETOM collection.edu.ru
CUJIBI COIIPOTUBIIEHUS CPEBI https://znanio.ru
Jasnenue. I'napocraruyeckoe JaBieHUE. http:/files.school-
26 6 HeaenA

Cuna Apxumena

collection.edu.ru
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6 Heaena http://files.school-
AoGcomotHOo TBepaoe Teino. [TocTynarenbHoe .
27 collection.edu.ru
M BpallaTelbHOE JBMKEHHE TBEPIOrO Tela .
paill a pa https://znanio.ru
CrnoskeHue CHI, IPIIIOKEHHBIX K TBEPIOMY 6 Hepena )
http://files.school-
teny. LleHTp TsbkecTu Tena. Y cioBus .
28 B collection.edu.ru
aBHOBECHS TBepJOro Tejaa. Buabl .
p pa A https://znanio.ru
paBHOBECHs
6 Hepena http:/files.school-
MOMEHT CHJIBI OTHOCHUTEIBHO OCH ;
29 a collection.edu.ru
Bpatenus. Ilinedo crel :
patl https://znanio.ru
6 Hepena http:/files.school-
30 Pewenue 3amau collection.edu.ru
https://znanio.ru
31 Kontponbnas padota no teme "JIlunamuka" 7 Hepens
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI 7 Hepena )
http://files.school-
MarepuaibHbIX Touek. LIeHTp Macc cucrembl ;
32 T collection.edu.ru
MaTepHaJIbHBIX TOYeK. TeopeMa 0 IBHKEHUH ;
p P A https://znanio.ru
LIEHTpa Macc
NMiynbc cuiibl ¥ U3MEHEHUE UMITYJIbCA 7 Hepens http:/files.school-
33 Tena. 3aKOH COXpaHEHMS UMITYJIbCA. collection.edu.ru
PeakTuBHOE ABMXKEHUE https://znanio.ru
MoOMEHT uMITyJIbCa MAaTEPUAIIBHON TOYKH. 7 Hepens http://files.school-
34 [IpencraBnenue o COXpaHEHUM MOMEHTA collection.edu.ru
HUMITYJIbCA B LEHTPAJIBbHBIX MOJIAX https://znanio.ru
7 Hepgens http://files.school-
35 Pemenue 3amau collection.edu.ru
https://znanio.ru
36 PaGotra criisl Ha MaJIOM ¥ Ha KOHEYHOM 8 Hepensa http://files.school-
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nepemenieHuu. ['paduueckoe
npejcTaBieHue paboThl CHIIBI. MOIIHOCTh
CHJTBI

collection.edu.ru
https://znanio.ru

Kunernueckas sueprus. Teopema 06 8 Hepens http:/files.school-
37 M3MEHEHUU KMHETUYECKOU SHEpruu collection.edu.ru

MaTepuaibHON TOYKU https://znanio.ru

TloTeHnuanpHEIE M HEMTOTEHIIUAILHEBIE CUJIBI. 8 Hepena http://files.school-
38 [TorennmansHas 3ueprus. Bropas collection.edu.ru

KOCMHYECKAs CKOPOCTh https://znanio.ru

Tpetbs kKocMuveckast ckopocTb. CBs3b 8 Hepens

paboThl HEMOTEHUUATBHBIX CUJI C http:/files.school-
39 W3MEHEHUEM MEXaHUYECKOU SHEPTUU collection.edu.ru

CUCTEMBI TeJl. 3aKOH COXPaHCHUS https://znanio.ru

MEXaHUYECKOHN IHEPIUn

Yipyrue u Heynpyrue CTOJIKHOBEHHUS. 8 Heaens http:/files.school-
40 YpaBHeHue bepHymm s uneanbHON collection.edu.ru

KUJIKOCTH https://znanio.ru
41 KonrtponbHas pabora r[o"TeMe "3aKoHbI 9 Henens

COXpaHEHHUs B MEXAHUKE

PazBuTue npeacraBieHuii 0 npupoie 9 Hepena http://files.school-
42 TertoTel. OcHOBHBIE nojiokeHust MKT. collection.edu.ru

Huddysus. BpoyHoBckoe nBMKEHNE https://znanio.ru

CrpoeHue ra3000pa3HbIX, )KUIKUX U 9 Hepena http://files.school-
43 TBEPJBIX Te. XapaKTep ABUKEHHUS U collection.edu.ru

B3aMMOJIEHCTBHUS YaCTHI] BEIIECTBA https://znanio.ru

Macca u pazmepsl MOJIEKYIT (aATOMOB). 9 Hepena http://files.school-
44 KonuuectBo BemectBa. [locrosinnas collection.edu.ru

ABoraapo

https://znanio.ru
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45

46

47

Temmneparypa. TernoBoe paBHOBECHE.
Tkana [enbcus

Pemrenue 3anau

Wneanpubiii ras. I'a3oBbie 3aKOHEI

9 HepenA

10 Hepens

10 Hepens

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

48

VYpaBuenue Meneneena-Kinanelipona.
Pewenne 3anau

10 Hepena

http://files.school-
collection.edu.ru

https://znanio.ru

49

50

51

AbcomoTHas TeMnepaTypa. 3akoH Jlanprona

I/I30Hp0ueccm B HACaJIbHOM rasc€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'pacduueckoe npencraBneHne
M30MPOLIECCOB: N30TEpMa, U30X0pa, n30bapa

10 Hepena

10 Hepens

11 Hepena

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

52

OcnoBHoe ypaBuenne MKT

11 Hepena

http://files.school-
collection.edu.ru

https://znanio.ru

53

54

Pemrenue 3agau

CBs3b a0COIOTHO TeMIepaTypbl
TEPMOIMHAMHUYECKON CUCTEMBI CO CpeaHen
KMHETHYECKOW SHEepruei mocTynareabHoro
TEIUTOBOTO JABFIKEHUS €€ YacTHII

11 Hepena

11 Hepena

http://files.school-
collection.edu.ru

https://znanio.ru

http://files.school-
collection.edu.ru

https://znanio.ru
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O06001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 10

http://files.school-

55 11 Hepena  collection.edu.ru
teme "OcHoBbel MKT" . .
https://znanio.ru
KonTponbnas padota o teme "OCHOBBI
56 T{) P 12 Hepens
MKT
TepMonnHaMuyeckas cucrema. 3aJjaHue 12 Hepenn
BHEIIHUX ycsoBui uist T/ cucreMsl. )
BHeriHue v BHyTpeHHUE TapaMeTpbl http://files.school-
57 - T TP PAMETPEL. collection.edu.ru
apametpsl T/] cucteMsl Kak CpeI[HI/I? httos://zNanio 1y
3HA4YeHUs BEJINYMH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMoAMHAMUKH. 12 Hepena http://files.school-
58 CamonpounsBosapHas penakcanus T/ collection.edu.ru
CUCTEMBI K TEIUIOBOMY PABHOBECHIO https://znanio.ru
12 Hepenn http://files.school-
Mogenb uieanbHOro ra3a B TEpMOJIMHAMUKE. ;
59 v . collection.edu.ru
CJIOBUS IPUMEHUMOCTH 3TOM Mozenu httns://znanio.ru
. 12 Hepe http:/files.school-
VYpaBuenne MeHneneena-Kianelipona u HEASTIA BT
60 y collection.edu.ru
BBIp@YKEHHE ISl BHYTPEHHEW SHEPTUU hitos-//znanio.ru
BeipakeHue 17151 BHyTpEeHHEH sHeprun .
http://files.school-
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a. ;
61 13 Hepena collection.edu.ru
KBa3ucratnueckne u HeCTaTUYECKUE _ .
https://znanio.ru
MIPOLIECCHI
OneMeHTapHas paboTa B TEpMOJUHAMUKE. 13 Hepens http:/files.school-
62 Beruucnenune pabotsl 1o rpaduky mnporecca collection.edu.ru
Ha pV-nuarpamMme https://znanio.ru
63 Tennonepenaua kak crocod U3MEHEHUS 13 Hepena http:/files.school-

BHyTpeHHel sHepruu T]l cuctemsl 6e3

collection.edu.ru
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COBEpIICHHS PabOTHI

https://znanio.ru

13 Hepena http:/files.school-
64 KonBek1usi, TEI0MpoOBOJHOCTb, U3Ty4YECHHE collection.edu.ru
https://znanio.ru
Konunuecto Temiorsl. TennoéMKoCTh Tena. 13 Hepens )
. http:/files.school-
Y aenbHas U MOJISIpHAS TEIIIOEMKOCTH 5
65 v collection.edu.ru
BEILIECTBA. Y IebHAs TEIJI0Ta CrOpaHUs hitos-//znanio.ru
TOILIUBA
. http:/files.school-
Pacuér konmyecTBa TEMIOTHI IPH .
66 14 nepena collection.edu.ru
fefuioniepenate https://znanio.ru
. http://files.school-
[TonsTre 06 aqnadbarHom npormecce. [lepBorit 14 nepens D1
67 collection.edu.ru
SAKOH TCPMOIMHAMHIIKH https://znanio.ru
KomnyecTBO TEmIOTH M paboTa KaKk MEphI 14 Hepena http:/files.school-
68 M3MEHeHUs BHyTpeHHel sneprun T /1 collection.edu.ru
CUCTEMBI https://znanio.ru
Bropoii 3ak0H TepMOAMHAMUKHU IS 14 Hepena http://files.school-
69 PaBHOBECHBIX M HEPAaBHOBECHBIX MIPOIIECCOB. collection.edu.ru
Heo6paTuMocTb NPUPOIHBIX MPOLIECCOB https://znanio.ru
N 14 Hepens http:/files.school-
[TpuHIMIBI AEHCTBUS TEIUIOBBIX MAIIIHH. .
70 KII collection.edu.ru
A https://znanio.ru
http://files.school-
MakcumanbHoe 3Hauenune KIT. Tk Mo/ . €5-5CN00
71 K 15 Hepens collection.edu.ru
apHo https://znanio.ru
15 Hepena http://files.school-
72 Pemenue 3amay collection.edu.ru

https://znanio.ru
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DKOJIOTHYECKUE aCIIEKTHI UCIIOJIb30BaAHUI 15 Hepena http://files.school-
73 TEIUIOBBIX ABUrareseii. TermioBoe collection.edu.ru
3arpsi3HEHUE OKPYIKAIOIIEH CPeIbl https://znanio.ru
15 Hepgens http://files.school-
74 Pemnrenue 3anau collection.edu.ru
https://znanio.ru
O060011IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 15 Hepena http://files.school-
75 teme "TepmoanHamuka. TeruioBbie collection.edu.ru
MaIInHb" https://znanio.ru
76 'I'<0HTp0JII)Ha$I pabora 1o Teme ) 16 vezens
Tepmonnnamuka. TerioBbie MaIIMHBI
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 16 Hepena http:/files.school-
177 Hcnapenue u kuneHue. Y genbHas TenjaoTa collection.edu.ru
napoo0Opa3zoBaHus https://znanio.ru
HacepImeHnHbie 1 HEHACHIIIICHHBIC MTAPHI. 16 Hegens
KavecTBeHHast 3aBUCMMOCTD IJIOTHOCTH U
JaBJICHUS HACBIIIEHHOIO I1apa OT http://files.school-
78 TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMaA collection.edu.ru
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh https://znanio.ru
TEeMIIepaTypbl KUTICHUS OT JABJICHUS B
KUJIKOCTH
BrnaxxHocTs Bo3yxa. AGCONIOTHAS U 16 Hepena http://f,l les.school-
79 collection.edu.ru
OTHOCHUTEJIbHAS BJIAKHOCTh https://znanio.ru
16 Hepens http://files.school-
80 Pemrenue 3anau collection.edu.ru
https://znanio.ru
81 TBépnoe Teno. Kpucrammueckue u 17 wepens http:/files.school-

amop¢HbIe Tena. AHU30TPOIHS CBOWCTB

collection.edu.ru
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KPUCTAJLIOB https://znanio.ru
[InaBnenue u kpucramumszanus. Y genbHas 17 wepena hitp ://f_l les.school-
82 collection.edu.ru
teruioTa miasneHus. Cyoaumarus hitps://znanio.ru
Hedopmarun TBEpIOTO Tena. Pactskenue u 17 Hepena http:/files.school-
83 cxarue. Casur. Monyne FOnra. TIpenen collection.edu.ru
ynpyrux aedopmarmii https://znanio.ru
TennoBoe pacMpeHue KUIKOCTEN 1 17 Hepens http://files.school-
84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX collection.edu.ru
KOJIEOaHMI 4aCTHI] BELIECTBA https://znanio.ru
85 il:e:fs)a:mBaHHe 9HEpPruu B (pa30oBbIX 17 nepena :gﬁ!g;:ﬁjgg?ﬁl_
pexoaax https://znanio.ru
http://files.school-
86 VYpaBHeHHe TEMI0BOro H6amaHca 18 Hepena | collection.edu.ru
18 Hepgens http://files.school-
87 Pemenue 3amaq collection.edu.ru
https://znanio.ru
[ToBepxHOcTHOE HaTsKeHUE. KanusipHbie 18 Hepens ]
siBiieHUs. J{aBlieHHne Mo UICKPUBIEHHON http://f.l les.school-
88 MOBEPXHOCTHIO XHUAKOoCTH. Dopmyra collection.edu.u
’ https://znanio.ru
Jlamutaca
O0001IeHre 1 cUCTEMaTH3aMs 3HAHUH 110 18 Hepena http://files.school-
89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. collection.edu.ru
®da3zoBble nIepexoab"” https://znanio.ru
90 KonTponbnas pabora no Teme "ArperarHoie 18 Hepena
cocTosiHUS BellecTBa. @a3oBbie mepexo bl
91 OnexTpu3anus Tel U €€ IposSBICHUS. 19 Hepena http://files.school-
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Dnektpuueckuii 3apsia. [[Ba Buna
ANIEKTPUUECKUX 3apsiioB. [IpoBoHUKH,
JTMBJICKTPUKHU | TTOTYITPOBOJHUKA

collection.edu.ru
https://znanio.ru

. N 19 Hepens http:/files.school-
DNeMEHTapHBIN JIEKTPUUECKUMA 3apsij. ;
92 3 collection.edu.ru
AKOH COXPaHEHHUS 3JIEKTPUUYECKOTO 3apsijia hitps://znanio.ru
N 19 Hepens http:/files.school-
B3aumoneiicteue 3apsanoB. Toueunsie .
93 - 3axon Kvioma collection.edu.ru
SbI. KOH H .
Pl ¥ https://znanio.ru
19 Hepena http:/files.school-
94 Pewtenue 3amay collection.edu.ru
https://znanio.ru
o 19 Hepena http:/files.school-
Dnekrpuueckoe nose. Ero nelictBue Ha ;
95 collection.edu.ru
DJIEKTPUUECKHE 3aPsIbl )
p pA https://znanio.ru
Hanpsiok€HHOCTD 3JICKTPHYECKOTO TOJIS. )
. .. http://files.school-
[IpoGHbIii 3apsy. JIuHuM HanpsKEHHOCTH .
96 0 20 Hepena collection.edu.ru
SIIEKTpHUECKOro moisd. Oqu .
P o1 FHOpOAHOS https://znanio.ru
AIEKTPUYECKOE T0JIe
20 Hepena http:/files.school-
[ToTeHIManTbHOCTh AIEKTPOCTATUYECKOTO )
97 collection.edu.ru
noJis. Pa3HOCTh MOTEHIMATIOB U HAMPsKEHUE ] ;
https://znanio.ru
[ToTenmanpHas YHEPTUS 3apsiia B 20 Hepena http:/files.school-
98 ANEKTPOCTATHYECKOM 1oJie. [ToTeHmman collection.edu.ru
3JIEKTPOCTATHYECKOTO OIS https://znanio.ru
CBs13b HaNPSKEHHOCTHU TOJISL U Pa3HOCTH 20 HepenA http://files.school-
99 MTOTECHIIMAJIOB JITSI DJICKTPOCTATHYECKOTO collection.edu.ru
oS https://znanio.ru
100 [IpuHOUI CyNIEPIIO3ULUU JIIEKTPUIECKUX 20 Hepena http:/files.school-

noJyen

collection.edu.ru
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https://znanio.ru
http://files.school-

101 Pemenne 3amau 21 Hepensa collection.edu.ru
https://znanio.ru
21 Hepena http:/files.school-
[Tone Toueunoro 3apsana. Ilosie paBHOMEPHO .
102 . collection.edu.ru
3apUKCHHOI Chepb! https://znanio.ru
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY 21 Hepena http:/files.school-
103 mrapa. [Tone paBHOMEpHO 3apsKEHHOM collection.edu.ru
OCCKOHEYHOM IIIOCKOCTH https://znanio.ru
21 Hepena http:/files.school-
[IpoBOTHHMKH B 3JIEKTPOCTATHYECKOM IIOJIE. .
104 y collection.edu.ru
CJIOBHIE paBHOBECHS 3apsI0B httos://znanio.ru
T —— 21 Hepens http://files.school-
105 i collection.edu.ru
AJIEKTPOCTATHYECKOM I10JIe ] .
https://znanio.ru
Kongencarop. D1eKTpoEMKOCTh http://files.school-
106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO 22 vepens  collection.edu.ru
KOHJIEHCaTopa https://znanio.ru
22 Hepena http:/files.school-
107 [TapannenpHOE cOEIMHEHNE KOHACHCATOPOB collection.edu.ru
https://znanio.ru
22 Hepens http://files.school-
ITocnegoBarenbHOE COEAUHEHNE 5
108 collection.edu.ru
KOH/ICHCATOPOB https://znanio.ru
22 Hepena http:/files.school-
109 DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa collection.edu.ru
https://znanio.ru
http:/files.school-
110 Pemenue 3amay 22 Hepens P

collection.edu.ru
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JIBr>keHue 3apsKEHHOM YacTULIBI B

https://znanio.ru
http://files.school-

111 23 Hepens collection.edu.ru
OJTHOPOJ/THOM 3JICKTPHUYECKOM TI0JIe https://znanio.ru
23 Hepena http:/files.school-
112 Pemenue 3amay collection.edu.ru
https://znanio.ru
o 23 Hepena http:/files.school-
O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110 ;
113 | " collection.edu.ru
TeMe "DIEeKTPUUYECKOe ToJIe : )
https://znanio.ru
114 KonTponbhas padbota no teme 23 Hepena
"JnexkTpuueckoe mose"
Cwuta Toka. IlocTossHHBIN TOK. Y CIIOBUS 23 Hepensa http://files.school-
115 CYLIECTBOBAHHUSI IIOCTOSTHHOTO collection.edu.ru
3JIEKTPUYECKOTO TOKA https://znanio.ru
http://files.school-
116 Wctounuku Toka. Hanpsixkenne u 3/1C 24 vepena  collection.edu.ru
https://znanio.ru
24 Hepensa http:/files.school-
3akoH OMa Uit yJacTKa LETH. .
117 3 collection.edu.ru
JIEKTPHUY .
EKTPUUECKOE COMTPOTUBIICHHE https://znanio.ru
3aBHUCHUMOCTBH CONIPOTUBIICHUS OHOPOIHOTO 24 Hepena http:/files.school-
118 MPOBOJHUKA OT €r0 JIJIMHBI U IO 1 collection.edu.ru
MOIEPEYHOI0 CEUCHUS https://znanio.ru
24 Hepensa http://files.school-
YaensHOE CONPOTUBIICHHE BEIIECTBRA. X
119 Pem collection.edu.ru
HHE 34, )
CHICHHC 3a1aq https://znanio.ru
24 Hepensa http://files.school-
[TocnenoBarenpHOE, TapaUIETHLHOE, )
120 collection.edu.ru

CMCHIAHHOC COCANHECHUC ITPOBOIHUKOB

https://znanio.ru
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121

122

123

Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
neneii. [lpaBuna Kupxroga

Pemrenue 3anau

Pabota snmekTpuueckoro Toka. 3akoH
Hxoyna —Jlenua

25 Hepens

25 Hepens

25 Hepens

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

124

Pemenue 3agau

25 HepenAa

http://files.school-
collection.edu.ru

https://znanio.ru

125

126

127

Mo1HOCTb 371eKTprUYecKoro Toka. TernoBas
MOILIHOCTb, BbIJIEJIiEMasi Ha pe3UCTOpe

Pemenue 3agau

O/1C 1 BHyTpeHHEE CONPOTUBIICHUE
HMCTOYHHUKA TOKA

25 HepenA

26 HepenA

26 HepgenAa

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

128

3axon OMa 71 OJIHOM (3aMKHYTOM )
BJIEKTPUYECKON e

26 HepenA

http://files.school-
collection.edu.ru

https://znanio.ru

129

130

131

Pemenne 3amau

MOIITHOCTh HCTOYHHUKA TOKA

KOpOTKOC 3aMbIKaHHUC

26 HepenA

26 HepenA

27 HepgenA

http://files.school-
collection.edu.ru
https://znanio.ru
http:/files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
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collection.edu.ru
https://znanio.ru

27 Hepens http://files.school-
132 KonneHcarop B ienu moCTOSSHHOTO TOKa collection.edu.ru
https://znanio.ru
27 Hepens http://files.school-
133 Pemenwne 3amaq collection.edu.ru
https://znanio.ru
" o 27 Hepena http://files.school-
Pemenue 3agau no reme "IlocTostHHBIN )
134 e ccKutii ToK" collection.edu.ru
KTPHUYCCKHNU TOK .
JICKTP https://znanio.ru
" . 27 Hepena http://files.school-
Pemenue 3anay no teme "llocTostHHBIN ;
135 _ collection.edu.ru
ANEKTPUYECKUI TOK .
p https://znanio.ru
" o http://files.school-
Pemenue 3anay no teme "llocTostHHBIN .
136 _ 28 Hepena | collection.edu.ru
ANEKTPUYECKUIN TOK ] i
https://znanio.ru
. 28 Hepensa http://files.school-
O06001IeHre U cCUCTEMAaTU3aIHs 3HAHUN 110 )
137 " . . collection.edu.ru
TeMme "TlocTOSTHHEIN OJICKTPUYCCKUHN TOK i .
https://znanio.ru
138 KonTponbnas pabota o Teme "IlocTostHHBIN 28 Hepens
ANEKTPUYECKUN TOK"
DneKkTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX 28 Hepena http://files.school-
139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX. collection.edu.ru
CBepXIpoBOIMMOCTh https://znanio.ru
DNEKTPUUYECKUH TOK B pacTBOpPax U 28 Hepens http:/files.school-
140 pacriaBax 3JeKTpouToB. 3akoHbl Dapanest collection.edu.ru
JUISL DIIEKTPOIU3a https://znanio.ru
N http://files.school-
141 DnexTpuueckuit Tok B razax. [Imazma 29 Hepena D

collection.edu.ru
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https://znanio.ru

DneKTpUUecKUil TOK B BakyyMe. BakyymHble 29 Hepena http://f.| les.school-
142 collection.edu.ru
npubopL! https://znanio.ru
29 Hepena http:/files.school-
143 DIEKTPUYECKHUI TOK B TIOTYIPOBOIHUKAX collection.edu.ru
29 Hepena http:/files.school-
144 [TonynpoBoIHUKOBBIE TPUOOPHI collection.edu.ru
https://znanio.ru
®u3nyecKkuil NpakTUKyM 10 TeEMeE 29 Hepens http://files.school-
145 "U3mepenue maccel Tena. Haxoxaenue collection.edu.ru
MOPTEUTHOCTH MPSIMBIX U3MEpEeHUN" https://znanio.ru
®u3nuecKuil NPaKTUKYM 110 TEME http:/files.school-
146 "N3y4yeHre HepaBHOMEPHOT'O IBUKEHUS C 30 Hegena | collection.edu.ru
LIETIBIO OIPEICIICHNUsI MTHOBEHHOM CKOpOCTH" https://znanio.ru
Pu3nYecKuil IPAKTUKYM 110 TEME 30 Hepena )
"N3mepenune yCKOpeHHUs IpU http://f.l les.school-
147 . collection.edu.ru
IPSIMOJINHEHHOM paBHOYCKOPEHHOM httns://znanio.ru
JBUKEHHUH 110 HAKIIOHHOW TJIIOCKOCTH"
@u3nyecKkuil NPakTUKYM 110 TEME 30 Hepenn http://files.school-
148 "N3ydeHune IBUKEHUS Teja, OpOIeHHOTro collection.edu.ru
TOPU30HTAIBLHO" https://znanio.ru
OU3NYECKUN TPAKTUKYM I10 TEME 30 Hepens http://files.school-
149 "N3y4yeHne JBUKEHUS TeJla 0 OKPYKHOCTH collection.edu.ru
C TIOCTOSIHHOM TIO MOJTYJIFO CKOPOCTBIO" https://znanio.ru
Pu3NYeCKUil NPAKTUKYM IO TEME 30 Hegenn http:/files.school-
150 "[IpoBepka rumoTe36I O HE3ABUCUMOCTH collection.edu.ru

BpPEMEHH JIBIYKEHUS OpycKa 10 HaKJIOHHOM

https://znanio.ru
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IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro
Maccul"

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBaHue 3aBUCUMOCTH CHII

http://files.school-

151 31 Hepens collection.edu.ru
YIIPYTOCTH, BOZHUKAIOLINX B MPYKHHE U https://znanio.ru
pe3uHOBOM 00pa3sie, oT ux aedopmarun"

DU3NYECKUI TPAKTUKYM I10 TEME 31 Hepena hito://fil hool
-//T11eS.5CN00l-
"N3mepenune kodhHuimenta TpeHus mo B-Ih

152 collection.edu.ru
BEJIMYMHE YTIIOBOTO KO3 ummeHTa httns://znanio.ru
3aBucumoctu Frp(N)"
®u3nuecKuil NPAKTUKYM IO TEME 31 Hegens http:/files.school-

153 "HccnenoBanue yciuoBUi paBHOBECHS collection.edu.ru
TBEPIIOTO TEJIa, UMEIOIIETO OCh BpaleHus" https://znanio.ru
Ou3nyecKkuil MPakTUKyM IO TeMe 31 Hepenn http://files.school-

154 "CpaBHeHHE U3MEHEHUS UMITYJIbCa Tela ¢ collection.edu.ru
UMITYJICOM CHJIBI" https://znanio.ru
Ou3NUeCcKuil MPaKTUKYM TI0 TEME 31 Henena http:/files.school-

155 "HcnenoBanue coXpaHeHUs UMITyJIbCca IPU collection.edu.ru
yIpyroM B3aumojieiicTBun" https://znanio.ru

o http:/files.school-
dusnuecKuil MpakTUKYM 110 TeMe .
156 - 5 " 32 Hepgena | collection.edu.ru
3y4eHue u300apHOro mporecca httns://znanio.ru
Ou3NUECKuil MPaKTUKYM TI0 TEME 32 Henena http:/files.school-

157 "UccnenoBanue mpoliecca OCThIBaHUS collection.edu.ru
BeniecTa” https://znanio.ru
OU3nIeCcKuil MPaKTUKYM MO TEME 32 Hepens http://files.school-

158 P ™ collection.edu.ru

"U3mepenue yaenpHOM TemioéMKkocTr"

https://znanio.ru
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Du3nUecKuil IPaKTUKYM I10 TEME 32 Heaena http:/files.school-
159 "HccieqoBaHue CMEIaHHOIO COEMUHEHUS collection.edu.ru
pe3uctopon” https://znanio.ru
@uU3NYECKU IPAKTUKYM 110 TEME .
"Uzmepenue DJIC 1 BHyTpEeHHETO http://files.school-
160 p yIp 32 Hepensa collection.edu.ru
COIPOTHUBIICHUSI UCTOYHHUKA TIOCTOSTHHOTO _ .
https://znanio.ru
TOKA"
PezepBHblit ypok. O6o01menue u http://files.school-
161 cucTeMaTH3alys 3HaHui 10 TeME 33 Hegena collection.edu.ru
"Kunemaruka" https://znanio.ru
Pesepuelii ypok. O60011€HE U 33 Hepena http://files.school-
162 cUCTEMATH3alUs 3HAHUH 110 TEME collection.edu.ru
"luHamuka" https://znanio.ru
PezepBHblit ypok. O60011eHUE U 33 Hepenn http://files.school-
163 cucteMaru3anys 3HaHuu 1mo teme "CraTtuka collection.edu.ru
TBEepaoro Temna" https://znanio.ru
PesepBHblil ypok. O606111eHNE U 33 HepenA http://files.school-
164 CHUCTEMATH3alUs 3HAHUH 110 TeMe "3aKOHBI collection.edu.ru
COXpaHEHHUs B MEXaHUKe" https://znanio.ru
PesepBHblil ypok. O6006111eHNE U 33 Hepena http:/files.school-
165 cucTeMaTu3anus 3HaHu| 1o TemMe "OCHOBEI collection.edu.ru
MOJICKYJIIPHO-KUHETUUECKOU Teopun" https://znanio.ru
PezepBHblit ypok. O60011eHNE U http://files.school-
166 CHCTEMATHU3alMs 3HAaHUN 10 TEME 34 Hepensa collection.edu.ru
"TepmoauHamuKka. TerIoBble MAITUHBI" https://znanio.ru
PezepBHblit ypok. O60011eHNE U http://files.school-
167 CUCTEMATHU3AaIH 3HAHUH 10 TEME 34 vepensa collection.edu.ru

"ArperatHbleé COCTOSIHUSI BEIIECTBA.

https://znanio.ru
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http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://znanio.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://znanio.ru/

da30Bble IEPEXObI"

PesepBHbIil ypok. O6001eHIE 1 34 Hepena http:/files.school-
168 CHUCTEMaTHU3AIlUs 3HAHHUH 110 TEME 1 collection.edu.ru

"DnexkTpuueckoe mose" https://znanio.ru

PesepBHbIil ypok. O60011IeHIE 1 34 Hepenn http:/files.school-
169 CHUCTEMATHU3AlN 3HAHUH I10 TEME 1 collection.edu.ru

"I[TocTOSTHHBIN JIEKTPUYECKHI TOK" https://znanio.ru

PezepBHblit ypok. O60011eHNE U 34 Hepenn http://files.school-
170 cucreMarusanus 3HaHui 1mo reme "Toku B 1 collection.edu.ru

pa3auYHbIX cpenax” https://znanio.ru

OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://znanio.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://znanio.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://znanio.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
> Tema ypoxa Koutpoabusie IIpakTuyeckue Aara unpposrIe
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchbl
Bz3auMozaeiicTBrEe TOCTOSHHBIX MAarHUTOB U http://files.school-
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1 collection.edu.ru
I'mnote3a Ammepa https://znanio.ru
Bekrop maruutHOM nHAyKUuu. [TpuHun http:/files.school-
2 CyNEpIIO3UIMU MAarHUTHBIX NoJiel. JInHumn 1 collection.edu.ru
MarHUTHOM MHIYKLIUH https://znanio.ru
http:/files.school-
MarnuTtHOE 1oJie TPOBOJHUKA C TOKOM. ;
3 1 collection.edu.ru
Onbir Sperena https://znanio.ru
http:/files.school-
4 Cwita Amriepa, e€ HanpaBJIeHUE U MOJTYJIb 1 collection.edu.ru
https://znanio.ru
http:/files.school-
5 Pemenne 3amau 1 collection.edu.ru
https://znanio.ru
http://files.school-
6 [Ipumenenue 3akoHa Amrepa. 1 collection.edu.ru
DneKTporu3MepuUTEIbHbIE TPUOOPHI httns://znanio.ru
Cuna JlopeHiia, €€ HanpaBJI€HHE U MOAYJIb. http://files.school-
7 JIBrkeHne 3apsyKeHHON YacTHIbI B 1 collection.edu.ru
OJIHOPOJIHOM MarHUTHOM I10JI€ https://znanio.ru
http://files.school-
8 Pemenue 3amau 1 collection.edu.ru

https://znanio.ru
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http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
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http://files.school-collection.edu.ru/
https://znanio.ru/

10

11

PaGora cuel JlopeHniia

Penrenue 3amau

MarsauTHOE 110JI€ B BCIICCTBC.
(DeppOMaFHeTI/IKI/I, napa- 1 fnaMara€Tuku

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

12

OcHOBHBIE CBOICTBA (heppOMarHEeTUKOB.
[Ipumenenne peppoMarHeTHKOB

http://files.school-
collection.edu.ru

https://znanio.ru

13

14

15

Pemenne 3agaq mo reme "MarautHoe mose"

Pemenne 3agaq mo reme "MargutHoe mose"

SIBnenue BHGKTpOMaFHHTHOﬁ HHAYKIOHWH.
IToTok BCKTOpA MarHuTHOM HHAYKIIUU

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

16

O J1C unaYKIIHN

http://files.school-
collection.edu.ru

https://znanio.ru

17

18

19

3aK0H JIEKTPOMArHUTHON MHITYKITHH
®dapanes

Buxpesoe anexrpuueckoe noiue. Toku Dyko

OJ1C uHAYKIMH B ABUKYLIUXCS

http://files.school-
collection.edu.ru
https://znanio.ru
http:/files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
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http://files.school-collection.edu.ru/
https://znanio.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://znanio.ru/
http://files.school-collection.edu.ru/

MIPOBOJHUKAX

collection.edu.ru
https://znanio.ru

http://files.school-

20 Pemenue 3amaq collection.edu.ru
https://znanio.ru
http://files.school-

21 [IpaBuso Jlenua collection.edu.ru
https://znanio.ru

MuanyktuBHOCTE. KaTyka MHIYKTUBHOCTU http://files.school-

22 K ’ y YK collection.edu.ru

B OCIIU ITOCTOSHHOT'O TOKA . .
https://znanio.ru
http://files.school-
SIBeHME caMOUH nu. DJ]1C ;
23 AYKHL A collection.edu.ru
CaMOMHIYKItMH https://znanio.ru
http://files.school-
DHeprus MarHUTHOTO TIOJISl KaTyIIKH C ;
24 3 collection.edu.ru
TOKOM. DJIEKTPOMArHUTHOE T0JIe httns://znanio.ru
http://files.school-

25 Pemenne 3amau collection.edu.ru

https://znanio.ru
o http://files.school-
0O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUI 110 .
26 " " collection.edu.ru
TeMe © INeKTpOIMHAMMIKA https://znanio.ru
97 KonTponbHas pabota mo Teme
"OnexTpoauHamuka"
http://files.school-
Konebarennuast cucrema. CBoOOIHEIE )
28 collection.edu.ru
KoneOanus. ['apMoHUYEeCKre KoIeOaHus ] .
https://znanio.ru
http://files.school-
KnnemaTtnueckoe u TMHAMHYIECKOE ]
29 collection.edu.ru

OIHCAaHMUE KOJIeOaTEIbHBIX JBHKCHHU N

https://znanio.ru
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http://files.school-collection.edu.ru/
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DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

http://files.school-

30 . collection.edu.ru
KOJICOaHUH U3 UX YPHEPTrEeTUICCKOTO U ] .
https://znanio.ru
KUHEMATHYECKOr0 OIMUCAHUS
http://files.school-
31 Awmrutyaa u ($asa konebanui collection.edu.ru
https://znanio.ru
[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN http://files.school-

32 MaTeMaTH4ecKoro MasTHuka. [lepuog collection.edu.ru
CBOOOJIHBIX KOJI€OaHHH IPYKUHHOTO https://znanio.ru
MasTHUKA
3aryxaroue Kosuebanus. BelHyX1eHHbIE http.//f_lles.school—

33 collection.edu.ru
Kosebanus. Pezonanc ) )

https://znanio.ru
http://files.school-

34 ABTOKOJIEOaHUSA collection.edu.ru

https://znanio.ru
http://files.school-

35 Pemenue 3amau collection.edu.ru

https://znanio.ru
http://files.school-
Vpoxk-koH(pepeunus "MexaHndeCcKHue ;

36 P 5 epert " collection.edu.ru
KoJIeOaHUs B MY3BIKAJIbHBIX HHCTPYMEHTAX httns://znanio.ru
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 http'//f_' les.school-

37 collection.edu.ru
teme "Mexanndeckue KojaeOanus" ] ;

https://znanio.ru
http://files.school-
DNEeKTPOMAarHUTHBIE KOJICOaHMUSI. P .
38 collection.edu.ru

KonebarenbHblil KOHTYD

https://znanio.ru
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®opmyna Tomcona. CBsi3b aMILIUTYABI

http://files.school-

39 3apsiia KOHJIEHCATOpa ¢ aMIUIUTYI0OM CHJIbI collection.edu.ru
TOKa B KOJIeOAaTeILHOM KOHTYpE https://znanio.ru

http:/files.school-

40 3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM collection.edu.ru
K0JIe0aTEIIbHOM KOHTYpE https://znanio.ru
3aryxarllue 3JIeKTPOMarHuTHbIE http://files.school-

41 KoJjieOaHus. BeIHyKIeHHbIE collection.edu.ru
3JIEKTPOMAarHUTHbIE KOJIeOaHuUs https://znanio.ru
IIepemenHsli TOK. Pe3uctop u koHAEHCATOP http://f.l les.school-

42 collection.edu.ru
B LIETIH ITIEPEMEHHOT0 TOKa httos://znanio ru
Karymika HHIyKTHBHOCTH B TIETTH http://f.l les.school-

43 collection.edu.ru
HEPEMEHHOTO TOKa https://znanio.ru

. http:/files.school-
3akoH OMa JJ1s 3eKTPUYECKON Lenu ;

44 collection.edu.ru
MEPEMEHHOTO TOkKa https://znanio.ru
MomHOCTh IEPEMEHHOIO TOKA. http:/files.school-

45 AMIUTUTYHOE U JEHCTBYIOIIEE 3HAUCHUE collection.edu.ru
CHJIbI TOKA U HAIPSIKEHUS https://znanio.ru

http:/files.school-

46 Pe3onaHC B 31IEKTPUUYECKOH LiENH collection.edu.ru

https://znanio.ru
http://files.school-

47 Pemenue 3amau collection.edu.ru

https://znanio.ru
WneansHb1if TpanchopmaTop. http:/files.school-
48 [Ipon3BoaCTBO, Mepeava u moTpedIeHne collection.edu.ru

3JIEKTPUYECKON SHEPTUU

https://znanio.ru
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49

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
anexkTpodHepruu. Kynbrypa ncnonb30Banus
3JIEKTPOIHEPTHH B IOBCEAHEBHON KU3HU

http://files.school-
collection.edu.ru

https://znanio.ru

50

o1

52

Pemenue 3amau

Pemenue 3amau

O0o01IeHre U CUCTeMAaTU3alns 3HAHUN 110
TeMe "DIeKTpOMarHUTHbIE KoeOaHus"

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru

53

MexaHnudeckue BOJIHBL. XapaKTepI/ICTI/IKI/I
MCXaHHMYCCKHUX BOJH

http://files.school-
collection.edu.ru

https://znanio.ru

54

55

56

CBoiicTBa MEXaHUYECKHUX BOJIH

3ByK. XapaKkTEpUCTUKH 3ByKa

WNHuppazByk u ynprpassyk. lllymoBoe
3arpsiI3HEHUE OKPYIKAIOLIEN Cpebl

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru

57

Pemenue 3amau

http://files.school-
collection.edu.ru

https://znanio.ru

58

SJ'ICKTpOMaI‘ HUTHBIC BOJIHBI. I/ISHy‘ICHI/IC
OJICKTPOMAriMuTHBIX BOJIH

http://files.school-
collection.edu.ru

https://znanio.ru
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OHeprus 31eKTPOMarHUTHBIX BOJIH.

http://files.school-

59 y collection.edu.ru
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH } .
https://znanio.ru
[IIxana 37eKTpOMAarHUTHBIX BOJIH. http:/files.school-
60 [IpruMmeHeHue 3JeKTPOMarHuTHBIX BOJIH B collection.edu.ru
TEXHHUKE U ObITY https://znanio.ru
[IpuHIHIIBI PAIHOCBS3U U TEIEBUACHUS. http://files.school-
61 Panuonokamus. D1eKTpOMarHuTHOE collection.edu.ru
3arpsa3HeHHe OKPY KaKoIel Cpeibl https://znanio.ru
62 KonTtponpHas padora o teme "Konebanus
Y BOJTHBI"
. http:/files.school-
Caet. 3aKOH NPSMOIUHENHOTO .
63 collection.edu.ru
ACIpOCTpPaHEHUs CBETa .
pactpoctp https://znanio.ru
http:/files.school-
Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA .
64 9 collection.edu.ru
MIPSIMOJIMHEITHOTO pacIIpOCTPAHEHHSI CBETA :
P pactpoctp https://znanio.ru
http:/files.school-
Otpaxenue csera. [1nockoe 3epkaino. ;
65 C collection.edu.ru
€pPUYECKOEe 3EPKaAI0 i
(bep P https://znanio.ru
[Tpenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN I10KA3aTeNb IIPEJIOMIICHUS. http:/files.school-
66 [TostHOE BHYTpEHHEE OTpaKEHHUE. collection.edu.ru
[IpenenbHbIN yroj IOJHOrO0 BHYTPEHHETO https://znanio.ru
OTpaKEHUS
http://files.school-
Pemenue 3a1ad Ha MpuMEHEHNE 3aKOHOB i
67 collection.edu.ru
TpasKeHUs U TPEJIOMJIICHHSI CBETa .
OTpaxKe peIoMIIe cBe https://znanio.ru
68 Xon stydeit B mpusMe. Jlucnepceus cBerTa. http:/files.school-

CnoxHbIN cocTaB Oenoro ceera. LBer

collection.edu.ru
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69

70

JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTHUYECKAs CUJIA JIUH3BI

[TocTpoenre n300pakeHUH B IMH3AX U UX
cucTeMax. YBEIUYCHUE JTMH3BI

https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

71

72

Penrenue 3amau Ha mocTpoeHue
M300paKeHHH, MOTYy4aeMbIX C IIOMOIIBIO
JIVH3

I'ma3 xak onTuyeckas cucreMa

http://files.school-
collection.edu.ru
http://files.school-
collection.edu.ru
https://znanio.ru

73

Pemenue 3amau. Hpe,uenbl MNPpUMCHUMOCTH
FeOMeTqueCKOﬁ OIITUKH

http://files.school-
collection.edu.ru

https://znanio.ru

74

75

76

CKOpOCTL CBC€Ta U MCTOAbI €€ U3MCPCHUA

Hucniepcus ceera

Wutepdepenuus cBeta

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

77

KOFCpCHTHBIC HCTOYHHUKH. Y CJIOBHUSI
Ha6J'IIOI[eHI/I$I MakKCMMyMOB U MUHUMYMOB

http://files.school-
collection.edu.ru

https://znanio.ru

78

Pemenue 3amau

http://files.school-
collection.edu.ru
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79

80

[Ipumenenne uaTephepeHIn

Hudpakmaus ceera

https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

81

JudpakiuonHas pemeéTrka. Y cloBue
HAOJI0/IEHUS TTIABHBIX MAKCUMYMOB

http://files.school-
collection.edu.ru

https://znanio.ru

82

83

84

Pemenue 3amau

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonmapuszanus ceera

Pemenue 3amau

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru

85

CBeTOBEIC SIBIICHUS B mnmpupone

http://files.school-
collection.edu.ru

https://znanio.ru

86

87

O000111eHrE U cUCTEMATU3ALMS 3HAHUI 110
Teme "Onruka"

KonTponbhas pabota no teme «OnTHKa»

http://files.school-
collection.edu.ru

https://znanio.ru

88

89

FpaHI/II_IBI MNPUMCHUMOCTHU KJIaCCHUYECKOM
MEXaHUKH. 3aKOHBI QJICKTPOANHAMHKHU U
IMPUHIMUIT OTHOCHUTEIBHOCTH

IToctynatel cnennaibHON TEOPUU

http://files.school-
collection.edu.ru

https://znanio.ru
http://files.school-
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http://files.school-collection.edu.ru/
https://znanio.ru/
http://files.school-collection.edu.ru/

OTHOCHUTCIIBHOCTHU

collection.edu.ru
https://znanio.ru

90

IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue
IpUYUHHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpAIlCHUE IJTUHBI

http://files.school-
collection.edu.ru

https://znanio.ru

91

9Hepr1/m " UMITYJIBC peHHTHBHCTCKOﬁ
qaCTULbI

http://files.school-
collection.edu.ru

https://znanio.ru

92

93

94

CBs13b Macchl € SHEPTUEN U UMITYJILCOM
PENSITUBUCTCKON YacTULIbI. DHEPT U MOKOS

PaBHOBecHOE TeILIIOBOE HU3JTy4YCHUC

3akoH cMenieHus Buna

http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru

https://znanio.ru

95

I'unmore3za M. IInanka o kBautax. @oTOHBI

http://files.school-
collection.edu.ru

https://znanio.ru

96

97

98

OHeprus U UMNyjibCc GoToHa

®oroaddext. OnbiTe A. I'. CTonerona.
3akonsl Ppororddexra

VYpaBHenue DifHmTelHa 11 GoTodPdeKTa.
"Kpacnas rpanuna” pororddexra

http://files.school-
collection.edu.ru
https://znanio.ru
http:/files.school-
collection.edu.ru
https://znanio.ru
http://files.school-
collection.edu.ru
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http://files.school-collection.edu.ru/

https://znanio.ru
http://files.school-

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa collection.edu.ru
https://znanio.ru
http:/files.school-

100 BoHOBBIE CBOMCTBA YaCcTHIL collection.edu.ru
https://znanio.ru

Bosnbl ne bpoins. JnuHa BoaHbI e http://files.school-

101 Bpoiins u pazmepst 0051aCcTH JTOKAIH3AIUN collection.edu.ru

JBIDKYIICHCS YaCTUIIBI https://znanio.ru
http:/files.school-

102 KopmyckynspHO-BOJIHOBOH Ayanu3m collection.edu.ru
https://znanio.ru
http:/files.school-

103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax collection.edu.ru

Crneunduxa usmepeHuii B MUKpOMHUPE. http:/files.school-

104 CooTHoIIIeHUs HEOTIpEAeIEHHOCTEN collection.edu.ru

[eiizenbepra https://znanio.ru
http:/files.school-

105 Pemtenue rpaduueckux 3amgay collection.edu.ru
https://znanio.ru
http:/files.school-

106 Pemenue pacuéTHbIX 3a1a9 collection.edu.ru
https://znanio.ru

KonTponbhas pabota no temam: "OCHOBBI
107 CTO", "KopryckyJsspHO-BOJIHOBOI
nyanusm"
108 OMBITHI 110 UCCIIEIOBAHMUIO CTPOSHHUS aTOMa. http://files.school-

[TnanerapHas Mojienb aToma Pesepdopaa

collection.edu.ru
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https://znanio.ru
http://files.school-

109 [Tocrynarter bopa collection.edu.ru
https://znanio.ru
Bunei ciektpoB. CekTp ypoBHEN 3HEPTUU hitp ://f_l les.school-
110 collection.edu.ru
aToMa BoZI0po/Ia https://znanio.ru
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE http://f.l les.school-
111 collection.edu.ru
cpera https://znanio.ru
http:/files.school-
112 Jlazep collection.edu.ru
Hyxnonnas moznens snpa ['eiizenOepra- http:/files.school-
113 NBanenko. 3aps U MacCOBOE YHUCIIO SIApa. collection.edu.ru
U3oTonsl. PagroakTHBHOCTD https://znanio.ru
3aKoH paauoakTUBHOTO pacmana. CBoWcTBa )
MOHU3HPYIOUIETO U3NIy4eHUs. BiusHue http://f_l les.school-
114 collection.edu.ru
paI[I/IoaKTI/IBHOCTI/I Ha XUBBIC OpFaHI/ISMI)I. htt S://znanio.ru
Jo3umerpus Aps.iiznanio.rl
DOHeprus cBS3U HYKJIOHOB B siape. S nepHbie
cuibl. Jledekt maccol simpa. SAnepHbie )
http://files.school-
115 peakuuu. SnepHeie peaktopsl. [IpoGiembl collection edu.ru
YIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A. httos://znanio.ru
DKONIOTUYECKHUE aCTIEKTHI Pa3BUTHS sIIEPHON
OHEPTETHKHU
MeTtoibl perucTpanyu U UCCIIeI0BaHUS .
3JeMEHTapHbIX YacThll. PyHaaMeHTalIbHbIE http://f_l les.school-
116 collection.edu.ru

B3aUMOJICUCTBUS. bapnoHbl, ME30HBI U
nentoHsl. [Ipeacrasnenne o CranaapTHON

https://znanio.ru
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MOACIIH. KBapK'I‘JIIOOHHaSI MOZACIIb aAPOHOB

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TémHas Marepus U TEMHas

http://files.school-

117 B . collection.edu.ru
sHeprus. EquHCcTBO (hr3mueckoit KapTHHBI hitos-//znanio.ru
MuUpa
JTalsl pa3BUTHS ACTPOHOMHUH. 3HAUEHHE http://files.school-
118 P P ' collection.edu.ru
aCTPOHOMUH .
p https://znanio.ru
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI i
http://files.school-
00BSICHEHUS IPUPOIbI KOCMUYECKHUX .
119 collection.edu.ru
00BbeKTOB. METO Il aCTPOHOMHUYECKHUX ] .
_ https://znanio.ru
HCCIIeT0BaHUMN
CoBpeMeHHbIE ONITHYECKUE TEIECKOIIbI, http://files.school-
120 pazuoTenecKonsl, BHEaTMoc(hepHas collection.edu.ru
aCTPOHOMHUS https://znanio.ru
.. http://files.school-
Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue .
121 . collection.edu.ru
BE3bI, INIAHETHI, UX BUIUM .
3BE3/BL, CThI, AUMOC IBUKCHNE https://znanio.ru
Comnneuynas cucrema. Connne. ConHevnast http://files.school-
122 aKTUBHOCTH. MicTounuk sHeprun CoJiHIa U collection.edu.ru
3BE3]T https://znanio.ru
3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH. http://files.school-
123 Jnarpamma "cneKkTpajbHBIN Kj1ace — collection.edu.ru
CBETHUMOCTE" https://znanio.ru
http:/files.school-
124 3Be3/1BI TJIaBHOM IOCJIEN0BATEILHOCTH collection.edu.ru
https://znanio.ru
195 Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE http:/files.school-

MNPEACTaBJICHUA O ITPOUCXOKIACHUU U

collection.edu.ru
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spoironu CoJiHIA U 3BE3/1. DTallbl JKU3HHA
3BE3

https://znanio.ru

Mineunsbiii [1yte — Hama [Manaktuka. Tumbl

http://files.school-

126 : collection.edu.ru
ranakTuk. YEpHbIE ABIPHI B /Ipax rajJakTUK https://znanio.ru
Bcenennas. Pacinpenue Beenennoii. 3akon http:/files.school-

127 Xab6mna. Teopus Bonbioro B3peiBa. collection.edu.ru
PeMKTOBOE U3TydeHHE https://znanio.ru
MacmrabHas ctpykTypa Beenennoit. http://f.l les.school-

128 collection.edu.ru
Meraranairuia https://znanio.ru

http:/files.school-

129 Hepeménubie mpoOieMbl aCTPOHOMUU collection.edu.ru

https://znanio.ru
Du3NUeCcKuil TPAKTUKYM I10 TEME http:/files.school-

130 "HccnenoBadue MarHUTHOTO I10JIS collection.edu.ru
MMOCTOSSHHBIX MarHUTOB" https://znanio.ru
Pu3nYeCcKuil TPAKTUKYM 110 TEME http://f.l les.school-

131 "Wsmepenie et Amepa” collection.edu.ru

https://znanio.ru
Du3nYeCKUu IPAKTUKYM I10 TEME http://files.school-

132 "UccnenoBanue siBIEHUA collection.edu.ru
3JIEKTPOMArHUTHON UHAYKIUK" https://znanio.ru
Pu3NYeCcKuil TPAKTUKYM I10 TEME http://f.l les.school-

133 "Msyserite Tpascdopmatopa” collection.edu.ru

https://znanio.ru
Pu3n4eCcKuil IPAKTUKYM 110 TEME .
"N3mepenue nepuojia CBOOOTHBIX http://f.l les.school-
134 collection.edu.ru

KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MAasITHUKOB"

https://znanio.ru
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Pu3N4eCKuil IPAKTUKYM 110 TEME

http://files.school-

135 "[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM collection.edu.ru
MasiTHUKE" https://znanio.ru
. http:/files.school-
Ou3nyecKkuil NPakTUKyM IO TEME )
136 - . " collection.edu.ru
CCJIEIOBaHME LIeTIEN IEPEMEHHOr0 TOKa https://znanio.ru
N http://files.school-
Pu3n4eCcKuil IPAKTUKYM 110 TEME .
137 - . " collection.edu.ru
3y4CHHE ITapaMeTPOB 3BYKOBOU BOJTHBI .
ya PaMCTPOB 3BYKOBOH BOJL https://znanio.ru
®u3NUEeCKUil TPAKTUKYM I10 TEME http:/files.school-
138 "N3mepeHune mokasaress mpeioMICHUs collection.edu.ru
crexna” https://znanio.ru
DuU3nYECKUi MPAKTUKYM 10 TEME http:/files.school-
139 "[Tonyuenue n3o0paxxeHui B cobuparomniei collection.edu.ru
nuH3e" https://znanio.ru
PuU3nYeCKUi MPAKTUKYM 10 TEME http:/files.school-
140 "HaGnronenue audpakuun, uHTephepeHInu collection.edu.ru
U ToJsipu3anuu ceera' https://znanio.ru
o http://files.school-
Ou3nyecKuil MPakTUKYM TI0 TEME .
141 " . " collection.edu.ru
W3mepeHue JUTMHBI CBETOBOI BOJHBI ] i
https://znanio.ru
Pu3NYecKuil IPAKTUKYM 110 TEME
"OnpeneneHne UMIyabCa U YHEPTUH http:/files.school-
142 PENATUBUCTCKUX yacTull (1o (oTorpadpusm collection.edu.ru
TPEKOB 3apSKCHHBIX YaCTHIl B MATHUTHOM https:/znanio.ru
nose)"
DuU3NYECKU MTPAKTUKYM 10 TEME http://files.school-
143 "N3mepenne nocrosinHoM [1nanka Ha collection.edu.ru

OCHOBe HcciieioBaHus Gpotorpgexra"

https://znanio.ru
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Pu3N4eCKuil IPAKTUKYM 110 TEME

http://files.school-

144 "UccnenoBanue paiuoakTUBHOTO (hOHA C collection.edu.ru
UCIIOJIb30BaHUEM J103UMeTpa’ https://znanio.ru
Pu3N4eCKu IPAKTUKYM 110 TEME
"HaGnroaenus 38E€31HOT0 HeOa http:/files.school-

145 HEBOOPYKEHHBIM IJ1a30M: OCHOBHBIE collection.edu.ru
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue https://znanio.ru
3BE35I"

O06o001IeHre U CUCTEMAaTH3al|s 3HAHHM.
Ponb (1)1/13141(1/1 M aCTpOHOMMH B http://files.school-

146 3KOHOMHYCCKOM, TEXHOJIOTHISCKOM, collection.edu.ru
COLIMAIBHOM U STUYECKOH cepax https://znanio.ru
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEMAaTH3alisl 3HAHHM. http:/files.school-

147 Poub 1 MecTo (pM3KKH U ACTPOHOMUH B collection.edu.ru
COBPEMEHHOM HAYYHOU KapTUHE MUPA https://znanio.ru
O06o0mIeHre U cucTeMaTr3aIus 3HaHUM.

Ponb pusnueckoit Teopun B pOpMUPOBAHUU .
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE hitp:tiles.school-
148 b N collection.edu.ru
MHpa, MECTO (PU3UICCKONU KapTUHBI MHUpA B :
pa, P P https://znanio.ru
00111eM psiy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
N http:/files.school-
O0o001IeHNEe U CHCTEMATH3alHsl 3HAHUH 110 5
149 " " collection.edu.ru
teMe "KuHeMaTuka ;
https://znanio.ru
N http:/files.school-
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 _

150 " " collection.edu.ru
teMe "KuHeMaTuka .

https://znanio.ru

151 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110 http:/files.school-
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teme "Jlunamuka"

collection.edu.ru
https://znanio.ru

O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110

http://files.school-

152 ere "C . " collection.edu.ru
TEM TaTHKa TBEPJOro Tela .
pa https://znanio.ru
. http://files.school-
O00011IeHrE U CUCTEMATU3AIMS 3HAHUN 110 5
153 " " collection.edu.ru
TEMC BaKOHBI COXpaHCHI/ISI B MCXAHUKEC i .
https://znanio.ru
O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 http://files.school-
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON collection.edu.ru
Teopun" https://znanio.ru
O0001Ienre U cucTeEMaTH3alNs 3HAHAHA 110 http://files.school-
155 teme "Tepmoaunamuka. TemnoBbie collection.edu.ru
MAaIITuHE!" https://znanio.ru
O00011IeHME U CUCTEMATU3AIMs 3HAHUN 110 http://files.school-
156 TeMe "ArperaTHble COCTOSTHUS BEILIECTBA. collection.edu.ru
®dazoBble Iepexos" https://znanio.ru
. http:/files.school-
O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 110 .
157 " | collection.edu.ru
TeMe "DIeKTpUYECcKoe 1oJie ] .
https://znanio.ru
. http://files.school-
O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110 )
158 " . . collection.edu.ru
TEMC HOCTOSIHHI)II/I BJ'IGKTpI/I'-ICCKI/II/I TOK i .
https://znanio.ru
o http://files.school-
O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 _
159 - " collection.edu.ru
TEMC OKH B pa3JIMYHBIX Cpcaax .
p pea https://znanio.ru
o http://files.school-
O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 _
160 y | collection.edu.ru
TeMe "MarautrHoe none ] .
https://znanio.ru
161 PesepBHsiit ypok. O6001ICHHE U http:/files.school-
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https://znanio.ru/
http://files.school-collection.edu.ru/

CUCTEMATHU3AIA 3HAHUH 110 TEME
"DneKkTpoMarHuTHasi MHIyKIus'"

collection.edu.ru
https://znanio.ru

PesepBHeiit ypok. O600ICHHE U

http://files.school-

162 CUCTEMATHU3AINA 3HAHUH 10 TEME collection.edu.ru
"Mexanndeckue xoneoanus" https://znanio.ru
PesepBHbIil ypok. O0001ICHHE U http:/files.school-

163 CUCTEMATH3ALNA 3HAHUH 110 TEME collection.edu.ru
"DeKTpOoMarHuTHbIE KosieOanus" https://znanio.ru
PesepBurblii ypok. O00011I€HIE U )

P P N http://files.school-
CHUCTEMATHU3ALUs 3HAHUH 10 TEME .
164 " collection.edu.ru
MexaHU4YeCKHEe U AJICKTPOMArHUTHBIS : .
https://znanio.ru
BOJIHEI"
o http://files.school-
Peseprublit ypok. O600mIeHNE 1 B-A

165 . " " collection.edu.ru

cucTeMaTH3anys 3Hanuii mo treme "Onruka _ .
https://znanio.ru
PesepBHblit ypok. O0001IeHNE U http://files.school-

166 cucTeMarusaus 3HaHui 1Mo Teme "OCHOBEI collection.edu.ru
cTOo" https://znanio.ru
PesepBHblit ypok. O0o01IeHNE U http://files.school-

167 CUCTEMATHU3aIHA 3HAHUH 10 TEME collection.edu.ru
"KopnyckyynsspHO-BOIHOBOM Ayalln3m" https://znanio.ru
PesepsHblit ypok. O60011eHNE U http://files.school-

168 cucTeMaru3alys 3HaHuii 1o reme "dPuszuka collection.edu.ru
aroma" https://znanio.ru
PesepBuslit ypok. O60011eHNEe 1 http:/files.school-

169 cUcTeMaTH3aus 3HaHui no reme "duszuka collection.edu.ru
ATOMHOTO $/ipa ¥ 3JIEMEHTApHBIX YacTull” https://znanio.ru

170 PesepBHslit ypok. O6001ICHHE U http:/files.school-

cHCTeMaTHu3allus 3HaHUM 110 TeMe

collection.edu.ru
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"JnemMeHTH! acTpodu3uku”

https://znanio.ru

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16



https://znanio.ru/




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. Komebanus v Bonnsl, 11 ximace/ Makumes I'.51., CuasikoB A.3.,
OO0111eCTBO ¢ OrpaHUYEHHONU OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» ®usuka. Mexanwmka, 10 knacc/ Msaxumres I'.41., CunskoB A.3., O0mmecTBO ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO
«3narensctBO «IIpocBenieHre»

» Gusuka. MonekynsapHas puszuka. Tepmonunamuka, 10 xkiaace/ Msikumes 7.5,
CunsikoB A.3., O01IECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxuuonepHoe obmectBo «M3narensctBo «IIpocBeienne»

» ®uzuka. Ontuka. KBantosas ¢pusuka, 11 xknace/ Mskumes I'.5., Cunsikos A.3.,
OO0111€CTBO ¢ OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AKLIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner
» duznka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumres I'. 4., CunsikoB A.3.,
OO011eCTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
®dusuka. Yriayonennsiil yposenb. 10 knace. Metognueckoe nocodue [llatanuna

A.B.



®uszuka. YraoyOneHHslid ypoBesb. 11 knacc. Meroanueckoe nocodue Ilaranvnna

A.B.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://files.school-collection.edu.ru

http://videouroki.net

http://www.proshkolu.ru

https://infourok.ru

https://znanio.ru

http://fizkaf.narod.ru/labr.htm

https://tvorcheskie-proekty.ru/zadachi-proekta






