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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3ylOMMX  OCHOBHBIE  00Opa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro IMpolecca, BO3PAacCTHBIX OCOOEHHOCTEW OO0y4aroluxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca Guzukud yriayOJIEHHOTO YPOBHSI MO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTFHOTO O00pa30BaHUA IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOin€éHHOM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gu3rke BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

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

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJAXO/OB K TMpernojlaBaHuio (U3MKU Ha YIIIYOJIEHHOM YpPOBHE IMPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHUe (U3UYECKUX 3HAHUN ONPENEINIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywvaromerocsi, B ()OpMUPOBAHUE YMEHUN MPUMEHSATHh HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuMm B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
OPUHLIMINAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. yia Gusnku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIbHBIE YYEHUYECKHE OMBITHI TMPU H3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCX0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTTBITOB TIO TPOBEPKE MPEITIOKCHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliefia Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue BrIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHMs JOJKEH U3Y4YaThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMECHECHHM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4alomMXcsi K HaydHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yjbTaTa M3y4YE€HHs] OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

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

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

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3MKU Ha YpPOBHE CPEIHETO 00111ero 00pa3oBaHus:

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

(dbopMHpOBaHUE YMEHHUI MPUMEHATH TEOPETUUECKUE 3HAHUS 1JI1 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJlayd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

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

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOIO TUIAHUPOBAHUS M TPOBENCHMUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

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



pa3BuUTHE UHTEpeca K chepam mpoPecCuoHaATBHON AESITEIPHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TepeueHb J1abopaTOpPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAeT BBIOOP
IpoBeNEeHUsT J1adOpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTOA NO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslii MeTos1 Mo3HaHUA U
METO/Ibl UCCIEIOBAaHUS (PUINUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, WACAIBHBIN Ta3, TOYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

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

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

CBoOogHOE majeHue. YckopeHue CBOOOJHOro majaeHus. J[BmxeHue Ttena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuneniHoe  nBuxkeHHe. JIBMOKEHHME  MATEpUAIIBHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE IepeAayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsl MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

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

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

N3yyenue nABMKEHHS Tejla, OpOIIEHHOro Topu30oHTaidbHO. I[IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

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

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepHaaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMHUPOTHL. JIBUXKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpH U BHeE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UACAIBHOIO ra3a).

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

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnroaenue u nucciegoBaHue N30IpoOLEeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
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. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHEIIHNE M BHyTpeHHUE napaMeTpshl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CamMONpOU3BOJIbHAS — pelaKcaluus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JII BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKHUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHUKU. BHyTpeHHss1 »sHeprus. KonndecTBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanwisipaeie siBiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U  MHOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apan.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. Ilosie paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM 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.

DJIEKTPUYECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

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 JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro ToKa. MCTOYHMKHM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HAMpsDKEHUS] IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COMPOTUBICHHUS METAUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psIHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPpAKMuUKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHUA: SBICHUE, HAY4YHbIH (aKkT, rumnoresa, (pusnmyeckas BEIWUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET WU JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B BemecTse. DeppoMarHeTuky, rmapa- U JIMaMarHeTUKH.



TexHU4ecKkue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alUTa OT AJIEKTPU3ALNU TeJl IPU JABMXKEHUH B MAarHUTHOM TOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne NHAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe ¥ JTUHAMHYECKOE OIMHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJTHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroienrie He3aBUCMMOCTH TIeproia MallbIX KOJeOaHUW Ipy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHFHON MOJIENIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUN HHUTSHOTO U MPYKHUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUA.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

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

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

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

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenp 3IeKTpOMarHuTHOTO TeHEepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUM 3IEKTPOIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpPa)XXEHHUE, MpeloMJeHue, UHTepdepeHuus M
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHPaKPaACHOTO U YIbTPAPUOIETOBOTO U3TyUCHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0cTOSHCTBO YaCcTOTHI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenpHbIi yroy MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTess MpeJIOMIICHUS.

@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
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspematoniast criocobHocTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepnl KilacCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus. Mojieib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  PUMEHMMOCTHM  KJIaccuueckoM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

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



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJIbca W DHEPTUU  PEISTUBUCTCKUX  dYacTll (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr moBepxHocTs). OmbiTel I1. H.
JleOeneBa.

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

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [limanka Ha ocHOBe uccienoBadus Gorodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOmnronenue mMHe4aToro 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.

PanunoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledext maccer sapa.

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

MeTtonbl perucTpaiuy U UCCIAEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH TSI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIEAOBATEIBHOCTA. BHYTpeHHEE 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 m kBaszapbel. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3H0r0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

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

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHusl pa3fenoB 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 DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib GU3MIECKON TEOprUr B POPMUPOBAHUU MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
NnO3HaHuA: SBICHHWE, HAy4YHbId (DaKT, rumoresa, (pusmyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoJieOaTeIbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOr0 TOKA, MHAYKIMOHHAs IeYb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CIIyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3alluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TUTAHBI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJIICHHE JICHCTBUU B OKpyXKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJaCTh
KU3ZHECATEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJE€Th HABbIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHE Ha Yypokax (U3UKK H BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
WH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

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

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh  ITO3HABATENIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTECHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKA W CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWsS,  BKIIOYAKOIIETO  CIIOCOOHOCTh  TOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh  AMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paszpemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITUYECKOM cdepax NedaTebHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpUu B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajieHue, abCoNOTHO ynpyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paziuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
OHEPrUHu, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHUYECKOW 3HEepruu,
yCIOBUSL paBHOBECHs TBEPAOrO Tena), MPU OSTOM HCIOJIb30BATH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXPAHEHUsl SHEPIMM B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIIOIb30BATh
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, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
SHEprus ynpyrod nedopmanuyd NOPYKUHBI, KOJIMYECTBO TEILJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; ANEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BETMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHbIE HM3MEpPEHHUs (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 IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JIEATENBHOCTH 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 (u3MUEeCKON MoOAeNM, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYUEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

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

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3ULIUKA SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUN O PALIMOHATEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
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
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX 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 TPYIIIHI B pEIICHUE pacCCMaTPUBAEMO MPOOIEMBI;

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

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OIUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nuecKkoil KapTHHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJIeOaHusl, MAaTEMaTUUYEeCKUN MasSTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJICJIEl aToMa, aTOMHOTO Si7[pa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (PyH/IaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CICUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEJILHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YHCEN W IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apsl A1Ipa, SHEPTHUSI CBA3U SApa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

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

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNH 3BE3] 1 BeeneHHol;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHMH, JenaTh  BBIBOJABI 10  pe3yibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI 10 MPOBEPKE MPEITI0KEHHON THIOTE3bl: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOTO TPYyJla MPpU MPOBEICHUM HCCIEI0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, 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 MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOJNTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

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

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

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

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M MPON3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I111eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaIK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

TIPOSIBIISATH OpraHHU3aIOHHBIC u MO03HaBaTEIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALIMOHATIBHO PACTIPENEISTh 1€ATEIbHOCTh
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.
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11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue konebars 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859ef1
Htoro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859ef1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
No KosanuyecTBO 4acoB Jlara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer Kourpoubnbl  IIpakTuyecku  M3YYeHH
o0pa3oBaTe/ibHbIE PECYPCHI
n 0 e padoThl e padoThbl |
®duzuka — .
https://resh.edu.ru/subject/lesson/5894/start/9007
byHgaMeHTaIbHAs HayKa 1 1
0 TIPUPOJIE o
Hayunsiit metog
IMO3HAHMS U METObI 1 https://resh.edu.ru/subject/lesson/5894/start/9007
UCCIe0BaHUs 1y
(UBHYECKUX SIBIICHUN
OKCIEPUMEHT U TEOPHS B
fpotiecee TosHARHA 1 https://resh.edu.ru/subject/lesson/2603/start/
npuposl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE
C 0 .
TTOCODRT HSMEpEHHA 1 https://resh.edu.ru/subject/lesson/2602/start/
bU3HYECKUX BETUYHH
AOGcomoTHas u
OTHOCHTCTbHAA . 1 https://resh.edu.ru/subject/lesson/2602/start/
MOTPEUTHOCTH U3MEPEHUI
(bU3HYECKUX BETUYHH
MoaenupoBaHue B
¢uzuke. Ponb u MecTo .
https://resh.edu.ru/subject/lesson/5894/start/9007
¢u3uku B pOpMHUPOBAHUHI 1

COBPEMEHHON HAyYHOU
KapTUHBI MUDA, B

1/



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/

MPAKTUYECKOU
JESTEIbHOCTH JIIOJICH

10

11

Mexanudeckoe
nemxkenne. Cucrema
oTCUeTa.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO
nBwkeHus. [Ipsmas u
oOpaTHas 3a1auu
MEXaHUKHU
Pannyc-Bexkrop
MaTepUaIbHOW TOYKHU, €TI0
MPOCKIIUU HA OCH
KoopauHat. TpaekTopus.

[Tepememenue. CKOpOCTb.

Hx mpoeknuu Ha ocu
KOOpauHaAT

PaBHOMEpHOE
IPSAMOJIMHENHOE
neuxenue. ['papuyeckoe
ONMCAaHNE PABHOMEPHOTO
IPSIMOJIMHEMHOTO
JBUKECHUS

CrnoxxeHue nepeMeieHni
U cKopoctei. Pemenne
3aja4

HepasHomepHoe
JBUXKeHNE. MrHOBEHHas
CKOpOCTb. Y CKOpEHHE.

https://school.infourok.ru/videouroki/fe26be5c-

9e70-449e-abc5-ec77d9fde093

https://resh.edu.ru/subject/lesson/6287/start/4688

7/

https://school.infourok.ru/videouroki/69bca2d5-

1bf3-447f-b449-733c4b873ba5

https://resh.edu.ru/subject/lesson/6287/start/4688
7/

https://school.infourok.ru/videouroki/819151h3-
c4el-48hd-864e-6bbb84c22cf6



https://school.infourok.ru/videouroki/fe26be5c-9e70-449e-abc5-ec77d9fde093
https://school.infourok.ru/videouroki/fe26be5c-9e70-449e-abc5-ec77d9fde093
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://school.infourok.ru/videouroki/69bca2d5-1bf3-447f-b449-733c4b873ba5
https://school.infourok.ru/videouroki/69bca2d5-1bf3-447f-b449-733c4b873ba5
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://school.infourok.ru/videouroki/819151b3-c4e1-48bd-864e-6bbb84c22cf6
https://school.infourok.ru/videouroki/819151b3-c4e1-48bd-864e-6bbb84c22cf6

[IpssmonunenHoe
JBY)KEHUE C TIOCTOSHHBIM
YCKOpEHUEM

12

I'paduueckoe onucanme
IIPSIMOJIMHEMHOTO
JIBUKEHUSI C TOCTOSIHHBIM
YCKOpEHUEM

https://school.infourok.ru/videouroki/0318d874-
e22f-4f7a-b040-72a8add9f7el

13

CBoOogHOE majieHue.
Yckopenue cBOOOIHOTO
najieHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHHU U
ux rpaduKu

https://school.infourok.ru/videouroki/80761c22-
ce7d-4689-aad3-4e7c8833ebbe

14

JBrm>xeHue tena,
OpOILIEHHOTO MO YIJIOM K
TOPH30HTY

https://resh.edu.ru/subject/lesson/6288/start/4715
1/

15

Kpusonnneiinoe
JBU>KeHUE. [[BrkeHue 1o
OKPYKHOCTH. YTJIOBas U
JIMHENHas CKOPOCTb.
Ilepuon n yacrora.
IleHTpOoCTpEMHUTEIIBHOE U
IIOJIHOE YCKOPEHUE

https://school.infourok.ru/videouroki/9778bd64-
0c6b-44d0-b49e-60dc4396abef

16

17

KonTponbhas pabota no
TeMme "Kunemarnka"

IIepsblit 3ak0H HproTOHA.
NHepumanbHbIEe CUCTEMBI
orcuéra. [TpuHmn
OTHOCHUTEIIBHOCTH

bu6mmorteka LIOK https://m.edsoo.ru/1242f32e

https://school.infourok.ru/videouroki/ed0282fa-
8bf5-4ce3-ble6-aed622089d93



https://school.infourok.ru/videouroki/0318d874-e22f-4f7a-b040-72a8add9f7e1
https://school.infourok.ru/videouroki/0318d874-e22f-4f7a-b040-72a8add9f7e1
https://school.infourok.ru/videouroki/80761c22-ce7d-4689-aad3-4e7c8833eb6e
https://school.infourok.ru/videouroki/80761c22-ce7d-4689-aad3-4e7c8833eb6e
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://school.infourok.ru/videouroki/9778bd64-0c6b-44d0-b49e-60dc4396abef
https://school.infourok.ru/videouroki/9778bd64-0c6b-44d0-b49e-60dc4396abef
https://m.edsoo.ru/1242f32e
https://school.infourok.ru/videouroki/ed0282fa-8bf5-4ce3-b1e6-aed622089d93
https://school.infourok.ru/videouroki/ed0282fa-8bf5-4ce3-b1e6-aed622089d93

Tamunes.
Hewunepnuanbhbie
CHUCTEMEI OTCUETA

Cuna.

PaBHOelicTBYIOIIASA CHIIA.

https://school.infourok.ru/videouroki/13145282-

18 Bropoii 3akon HeroTona. 0b41-45e8-a18b-f0967864824a
Macca
19 B3anmonelicTBue Ten. https://school.infourok.ru/videouroki/0083c522-
Tperuii 3akon HeroToHa cOb0-4c1a-94d7-eb9062776181
[TpuHIMI CyTIepIO3UINH
20 cui1. Pemenue 3amay Ha https://school.infourok.ru/videouroki/2bfdb546-
NPUMEHEHNE 3aKOHOB 3242-4e4e-8c98-ea40b6139760
Hrerorona
3aK0H BCEMHUPHOTO
TSATOTEHUSL. . . .
21 5 https://school.infourok.ru/videouroki/04cbfd83-
KBHBATICHTHOCTD fc7a-4869-a7d3-5cdec8cf3csd
TPaBUTALIMOHHOU U
WHEPTHOM MaccChl
Cuia TSOKECTH U .
https://resh.edu.ru/subject/lesson/4718/start/4732
22 YCKOpEHHE CBOOOHOTO 5/
naJeHUs -
JIBm>xeHue HeOeCHBIX Tel
U UX UCKYCCTBEHHBIX . . .
93 I https://school.infourok.ru/videouroki/05f29600-
CHYTHUKOB. LiepBad c38f-4521-9511-98fc54d85cc6
KOCMHUYECKasi CKOPOCTb.
3axonsl Kenuepa
24 Cwita ynpyroctu. 3aKoH https://school.infourok.ru/videouroki/4f41ec28-

I'yka. Bec Tena

2b2c-4b7b-815b-d41ac5061b79



https://school.infourok.ru/videouroki/13145282-0b41-45e8-a18b-f0967864824a
https://school.infourok.ru/videouroki/13145282-0b41-45e8-a18b-f0967864824a
https://school.infourok.ru/videouroki/0083c522-c0b0-4c1a-94d7-eb9062776181
https://school.infourok.ru/videouroki/0083c522-c0b0-4c1a-94d7-eb9062776181
https://school.infourok.ru/videouroki/2bfdb546-3242-4e4e-8c98-ea40b6139760
https://school.infourok.ru/videouroki/2bfdb546-3242-4e4e-8c98-ea40b6139760
https://school.infourok.ru/videouroki/04cbfd83-fc7a-4869-a7d3-5cdec8cf3c8d
https://school.infourok.ru/videouroki/04cbfd83-fc7a-4869-a7d3-5cdec8cf3c8d
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://school.infourok.ru/videouroki/05f29600-c38f-4521-9511-98fc54d85cc6
https://school.infourok.ru/videouroki/05f29600-c38f-4521-9511-98fc54d85cc6
https://school.infourok.ru/videouroki/4f41ec28-2b2c-4b7b-815b-d41ac5061b79
https://school.infourok.ru/videouroki/4f41ec28-2b2c-4b7b-815b-d41ac5061b79

Cuna tpenus. [lpupona u
BU/IBI CHJT TPEHUSI.

https://school.infourok.ru/videouroki/cd42481d-

25 /IBwKeHuE B KHIKOCTH 1 2071-48h2-98f9-72937f0de25a
rase ¢ yuéToM CHJIbI
COTIPOTHBIICHHUSI CPEIIBI
[aBienue.
26 I'mapocratuyeckoe https://resh.edu.ru/subject/lesson/5896/start/4777
nasnenue. Cumia 1/
Apxumena
AOCOIIOTHO TBEPI0€
97 teno. [loctynarensHoe u https://resh.edu.ru/subject/lesson/6288/start/4715
BpaIaTeIbHOS JBUKEHUE y
TBEPJIOTO TeiIa
MOMEHT CHIIBI .
https://resh.edu.ru/subject/lesson/6288/start/4715
28 OTHOCHUTEJIILHO OCH 1
BpaieHus. [lneqo cuibl o
CrnoxxeHue cuil,
IMPUITOKCHHEBIX K
29 TBEpAOMY Teny. LlenTp https://school.infourok.ru/videouroki/8c9d2222-
TSKECTH Tejia. Y CIIOBUS led4-425d-b163-db78b6408c62
PaBHOBECHS TBEPJIOTO
Tena. Buasl paBHOBecHs
30 Pemrenue 3amau bubmuoreka I{OK https://m.edsoo.ru/dclcaacO
KonTpomnpHas pabora mo
31 teme "JluHamuka. bubnmnoreka [{OK https://m.edsoo.ru/9f5a574c
Craruka tBepaoro tena"
HNMiynsc MmaTepraibHON .
https://resh.edu.ru/subject/lesson/5895/start/1383
32 TOYKHU, CHCTEMBI

MaTCpHUAJIbHBIX TOYCK.

39/



https://school.infourok.ru/videouroki/cd42481d-2c71-48b2-98f9-72937f0de25a
https://school.infourok.ru/videouroki/cd42481d-2c71-48b2-98f9-72937f0de25a
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://school.infourok.ru/videouroki/8c9d2222-1ed4-425d-b163-db78b6408c62
https://school.infourok.ru/videouroki/8c9d2222-1ed4-425d-b163-db78b6408c62
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/

LlenTp macc cucrtemsl
MaTepHaIbHBIX TOYCK.
Teopema 0 IBUKEHUU
IIEHTpa Macc

33

HNmnynsc cunsl u
WU3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXpPaHEHUS
uMmnyisca. PeaktuBHoe
JBUKCHHE

https://school.infourok.ru/videouroki/44943d31-
3a39-4f51-84¢4-6a9887f71170

34

35

MoMeHT uMIysbca
MaTEepUAIbHON TOYKHU.
[IpeacraBnenue o
COXpaHEHUU MOMEHTA
MMITYJIbCa B LIEHTPAJIbHBIX
MOJISIX

Pemenue 3agau

bubmuoreka [{OK https://m.edsoo.ru/d6532eb9

bubnuoteka [{OK https://m.edsoo.ru/f7706d63

36

PaboTa cuiel Ha MaJIoM U
Ha KOHCYHOM
nepeMeIeHIH.
I'paduueckoe
MIPEICTaBICHUE PAOOTHI
cuIibl. MOIITHOCTD CHIIBI

https://school.infourok.ru/videouroki/90d18347-
b0bd-448b-b065-f138e3e221d2

37

Kunernueckas sneprus.
Teopema 006 n3MEHEHHH
KMHETUYECKON SHEPrUu
MaTepHAIbHON TOUYKHU

https://school.infourok.ru/videouroki/6ebf5cd2-
6710-48ee-b110-77066d3eef56

38

ITorennuanbHbBIE 1
HETOTEHIUAJIbHbBIE CUJTBI.
[ToreHmanpHas 3HEPTHUsl.

bubmuoteka [{OK https://m.edsoo.ru/554bafcc



https://school.infourok.ru/videouroki/44943d31-3a39-4f51-84c4-6a9887f71170
https://school.infourok.ru/videouroki/44943d31-3a39-4f51-84c4-6a9887f71170
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://school.infourok.ru/videouroki/90d18347-b0bd-448b-b065-f138e3e221d2
https://school.infourok.ru/videouroki/90d18347-b0bd-448b-b065-f138e3e221d2
https://school.infourok.ru/videouroki/6ebf5cd2-6710-48ee-b110-77066d3eef56
https://school.infourok.ru/videouroki/6ebf5cd2-6710-48ee-b110-77066d3eef56
https://m.edsoo.ru/554bafcc

Bropas kocmuueckas
CKOPOCTh

39

40

Tperbs kocMuyecKas
cKopocTh. CBsI3b pabOTHI
HENOTEHUUAIbHBIX CUJI C
U3MEHEHHUEM
MEXAHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH
COXPaHEHHUs
MEXAHUYECKOHN SHEPTUU

VYpyrue u Heynpyrue
CTOJIKHOBEHHUS.

YpaBuenue bepnyium s
UJeaNnbHOM KUJIKOCTH

https://school.infourok.ru/videouroki/ed677c58-

0057-4d74-b999-2dfca37ab72f

https://resh.edu.ru/subject/lesson/5896/start/4777
1/

41

KonTtponpsHas pabora o
TeMme "3aKOHBI
COXpaHEHHUs B MEXaHHUKE"

bubnmuoteka [{OK https://m.edsoo.ru/474e7c4a

42

Pa3BuTue npencraBineHuit
0 IIPUPOJIE€ TETUIOTHI.
OCHOBHBIE TIOJIOKEHUS
MKT. Iuddy3us.
BbpoyHoBckoe aBUKEHUE

https://school.infourok.ru/videouroki/f9a843d5-
a796-48d6-abde-c12ae7b3158¢c

43

CtpoeHue ra3o00pa3HbIX,
KUJKUX U TBEPJIBIX Tl
Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHIL
BELIECTBA

https://school.infourok.ru/videouroki/38a09dd6-
7f52-4e01-83fd-7f73d1dfc757

44

Macca u pazmepsl
MOJIEKYJI (ATOMOB).

https://school.infourok.ru/videouroki/a808e42c-
1e33-4117-ae05-c6edd805b248



https://school.infourok.ru/videouroki/ed677c58-0057-4d74-b999-2dfca37ab72f
https://school.infourok.ru/videouroki/ed677c58-0057-4d74-b999-2dfca37ab72f
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://m.edsoo.ru/474e7c4a
https://school.infourok.ru/videouroki/f9a843d5-a796-48d6-abde-c12ae7b3158c
https://school.infourok.ru/videouroki/f9a843d5-a796-48d6-abde-c12ae7b3158c
https://school.infourok.ru/videouroki/38a09dd6-7f52-4e01-83fd-7f73d1dfc757
https://school.infourok.ru/videouroki/38a09dd6-7f52-4e01-83fd-7f73d1dfc757
https://school.infourok.ru/videouroki/a808e42c-1e33-4117-ae05-c6edd805b248
https://school.infourok.ru/videouroki/a808e42c-1e33-4117-ae05-c6edd805b248

KomnuectBo BemecTna.
[Tocrosinnast ABorazipo

Temneparypa. Teriosoe

https://school.infourok.ru/videouroki/fe26be5c-

45 pasnosecue. Illkana 9e70-449e-abc5-ec77d9fde093
Ienscus
46 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/1531aba5
47 Wneanpueiii ras. I'a3oBule https://resh.edu.ru/subject/lesson/6291/start/1549
3aKOHBI 1/
VYpaBHenue Menneneena- . . .
48 Koanei p https://school.infourok.ru/videouroki/f6924a68-
AlIcHpoHa. FellieHue 3a8f-4689-9315-313ecaae2790
3a1a4
AOconroTHas . . .
49 3 https://school.infourok.ru/videouroki/6518e711-
TeMIepaTypa. JaKon c07d-4086-bfcf-e7ea7c3b3c77
HanbroHa
N3onpoueccel B
50 HUJeajIbHOM Irase c https://school.infourok.ru/videouroki/bla6b130-
HOCTOSSHHBIM d436-4048-a2d6-b848653fbd17
KOJIMYECTBOM BEIIECTBA
I'paduueckoe
51 [IPE/ICTABIICHUE https://school.infourok.ru/videouroki/b1a6b130-
U30IIPOLIECCOB: U30TEPMA, d436-4048-a2d6-b848653fhd17
u30Xx0pa, u3obapa
59 OcHOBHOE ypaBHEHHE https://school.infourok.ru/videouroki/4d8977b9-
MKT 7dc1-482a-9959-2a5de364943¢c
53 p https://school.infourok.ru/videouroki/9caa3b8c-
CLICHHE 3a1ad 713c-40a1-813¢-097407019a93
54 CBs13b a0COJIIOTHOMH https://school.infourok.ru/videouroki/6518e711-

TEeMIIepaTyphbl

c07d-4086-bfcf-e7ea7c3b3c77



https://school.infourok.ru/videouroki/fe26be5c-9e70-449e-abc5-ec77d9fde093
https://school.infourok.ru/videouroki/fe26be5c-9e70-449e-abc5-ec77d9fde093
https://m.edsoo.ru/1531aba5
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://school.infourok.ru/videouroki/f6924a68-3a8f-4689-9315-313ecaae2790
https://school.infourok.ru/videouroki/f6924a68-3a8f-4689-9315-313ecaae2790
https://school.infourok.ru/videouroki/6518e711-c07d-4086-bfcf-e7ea7c3b3c77
https://school.infourok.ru/videouroki/6518e711-c07d-4086-bfcf-e7ea7c3b3c77
https://school.infourok.ru/videouroki/b1a6b130-d436-4048-a2d6-b848653fbd17
https://school.infourok.ru/videouroki/b1a6b130-d436-4048-a2d6-b848653fbd17
https://school.infourok.ru/videouroki/b1a6b130-d436-4048-a2d6-b848653fbd17
https://school.infourok.ru/videouroki/b1a6b130-d436-4048-a2d6-b848653fbd17
https://school.infourok.ru/videouroki/4d8977b9-7dc1-482a-9959-2a5de364943c
https://school.infourok.ru/videouroki/4d8977b9-7dc1-482a-9959-2a5de364943c
https://school.infourok.ru/videouroki/9caa3b8c-713c-40a1-813c-097407019a93
https://school.infourok.ru/videouroki/9caa3b8c-713c-40a1-813c-097407019a93
https://school.infourok.ru/videouroki/6518e711-c07d-4086-bfcf-e7ea7c3b3c77
https://school.infourok.ru/videouroki/6518e711-c07d-4086-bfcf-e7ea7c3b3c77

55

TEPMOJIUHAMUYECKOMN
CHUCTEMBI CO CpeaHen
KMHETUYECKOUN YHEeprue
MOCTYIATEIbHOT O
TEIJIOBOTO ABUKEHUS €€
YaCTHIL

0O0001EeHuEe 1

cucTeMaru3anus 3HaHuil
o teme "OcHoBsl MKT"

bubnuoreka LIOK https://m.edsoo.ru/09d12fd8

56

KonTtponpsHas pabora o
teme "OcHoBel MKT"

bubnuoteka [{OK https://m.edsoo.ru/13adad59

57

58

59

TepMoguHamuyeckas
cucreMa. 3aJlaHue
BHEIIHUX YCIIOBHM JJISI
T/ cucremsl. BHemnHnue u
BHYTPEHHUE MTapaMETPBI.
ITapamerps! T/I cucTemsl
KaK CpelHUE 3HAYCHUS
BEJIMYMH, OMUCHIBAIOIINX
€€ Ha MUKPOCKOIIMYECKOM
YpOBHE

Hynesoe nauano
TEPMOJAVHAMUKH.
Camonpoun3BoibHas
penakcauusa T/l cucrempl
K TE€ILUIOBOMY PaBHOBECHIO

Mogens uaeaabHOIO raza
B TCPMOANHAMMUKE.
Ycnopus IMPUMCHUMOCTU

bubmuoreka [{OK https://m.edsoo.ru/5f8d38a3

bubnmnoreka [{OK https://m.edsoo.ru/8ec512f0

bubmuoreka [IOK https://m.edsoo.ru/29355001



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001

3TO MOJIENIN

60

61

YpaBaenue Menpeneena-
Kianeiipona u
BBIPQXEHUE JUIsS
BHYTPEHHEHN SHEPruu

Bripaxkenue miist
BHYTPEHHEH YHEPTUHU
OJHOATOMHOTI'0
HJIcaIbHOIO Ta3a.
KBazucrarnueckue n
HECTAaTUYECKUE MPOIIECCHI

bubnmoreka [{OK https://m.edsoo.ru/bal178d0

https://school.infourok.ru/videouroki/536f1d47-
5503-4be3-89c2-969ca70de2al

62

DOnemeHTapHas paboTa B
TEPMOIMHAMHUKE.
Brruucnenue paboTsl 1o
rpaduky mporecca Ha pV-
JTUarpamMmme

https://school.infourok.ru/videouroki/a3cdaa65-
0833-48d1-9317-3239cba5df28

63

Temonepenaua Kak
Croco0 U3MEHEHUs
BHYTpeHHEeH 3Heprun T/
CUCTEMBI 0€3 COBEpILIECHUS
paboThl

https://resh.edu.ru/subject/lesson/2595/start/

64

65

Konsekmus,
TETUIONPOBOJHOCTb,
W3JTy4YEHHE

KonnuecTBO TEIUIOTHI.
TemnoémkocTs Tema.
VnenpHas U MOJIApHAas
TEeIUIOEMKOCTH BEIleCcTBa.
VY nenpHas TemiaoTa

https://school.infourok.ru/videouroki/25e7df92-
57b5-4d73-84a9-95b5c0b2335e

https://school.infourok.ru/videouroki/90e38c82-
dOba-41c2-a237-3644ffcl7eea



https://m.edsoo.ru/ba1178d0
https://school.infourok.ru/videouroki/536f1d47-5503-4be3-89c2-969ca70de2a1
https://school.infourok.ru/videouroki/536f1d47-5503-4be3-89c2-969ca70de2a1
https://school.infourok.ru/videouroki/a3cdaa65-0833-48d1-9317-3239cba5df28
https://school.infourok.ru/videouroki/a3cdaa65-0833-48d1-9317-3239cba5df28
https://resh.edu.ru/subject/lesson/2595/start/
https://school.infourok.ru/videouroki/25e7df92-57b5-4d73-84a9-95b5c0b2335e
https://school.infourok.ru/videouroki/25e7df92-57b5-4d73-84a9-95b5c0b2335e
https://school.infourok.ru/videouroki/90e38c82-d0ba-41c2-a237-3644ffc17eea
https://school.infourok.ru/videouroki/90e38c82-d0ba-41c2-a237-3644ffc17eea

CropaHus TOIIMBA

Pacuér xonuuecTBa

https://resh.edu.ru/subject/lesson/5897/start/1509

66 TETUIOTHI MIPH 04/
TEIIoneperaue o
[NousTie 006 aguabaTHOM . . .

67 ccce. TIenBLLi https://school.infourok.ru/videouroki/8b18c5c8-
HPOHECee. TIEPBRIT SAKOH ead4-44b4-93a1-fc691d487846
TEPMOJINHAMUKHI
KosinyecTBo TEIIIOTHI U

0

68 panhoTa Kax Mephl . bubnuoreka L{OK https://m.edsoo.ru/b047alcd
WU3MEHCHHS BHYTPCHHEH
sHepruu TJ[ cucrembl
Bropoii 3akoH
TEPMOJIUHAMMKH IS
PaBHOBECHBIX U ) ) )

69 https://school.infourok.ru/videouroki/4e58a372-
HEPABHOBECHRIX 85cf-4fe1-a078-c3baf7da4877
MIPOIIECCOB.

HeobpaTtumocts
MIPUPOJTHBIX TTPOIIECCOB

70 ITpuHLUIIBL NEWCTBUA https://school.infourok.ru/videouroki/b9c145c¢5-
TeroBbIX MamuH. KITJ{ 1bf5-4087-a5f7-33b5df542ab1
MakcumanbHOE 3HaUCHUE

71 bu6 OK https://m.edsoo.ru/fe3857b9
KT, Lukr Kapro nomotexa LLOK hitp

72 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHUE ACTIEKThI
UCTIOJIb30BaHUS TETUIOBBIX

73 nsurareineii. Temnosoe bubmuoreka I{OK https://m.edsoo.ru/9867aaa7

3arpsi3HEHUE
OKPY’KaIoIleH cpebl



https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://school.infourok.ru/videouroki/8b18c5c8-ead4-44b4-93a1-fc691d487846
https://school.infourok.ru/videouroki/8b18c5c8-ead4-44b4-93a1-fc691d487846
https://m.edsoo.ru/b047a1cd
https://school.infourok.ru/videouroki/4e58a372-85cf-4fe1-a078-c3baf7da4877
https://school.infourok.ru/videouroki/4e58a372-85cf-4fe1-a078-c3baf7da4877
https://school.infourok.ru/videouroki/b9c145c5-1bf5-4087-a5f7-33b5df542ab1
https://school.infourok.ru/videouroki/b9c145c5-1bf5-4087-a5f7-33b5df542ab1
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

74

Pemenue 3amau 1

bubnmoreka [{OK https://m.edsoo.ru/c8c70432

75

0O0001EeHue 1

cucTeMaTu3aIus 3HaHui

10 TEME 1
"TepMoaAMHAMUKA.

TenmnoBrie MalIuHb"

bubnmoreka [{OK https://m.edsoo.ru/28d62b3f

76

77

78

79

KoHnTtposbHas padoTa mo
teme "TepMoanuHamMuKa. 1
TerioBeie Mamneb"

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue

U KUTeHue. Y IenbHast 1
TETUIOTa

napooOpa3zoBaHus

Hacriennsie u
HEHACBIIICHHBIE MaphI.
KauecTBennas
3aBUCUMOCTD IIOTHOCTH
1 JaBJIEHUS
HACBHILEHHOTO TIapa OT
TEeMITepaTyphl, UX
HE3aBHCHMOCTB OT
00BEMa HACBIILIEHHOTO
napa. 3aBUCUMOCTb
TEMIIEpaTyphbl KUTIEHUS OT
aBJIEHUS B )KUIKOCTHU

BnaxnocTs BO3ayXa.
AOGcomtoTHas 1 1
OTHOCUTEIbHAA

bubnuoteka [{OK https://m.edsoo.ru/1b6e26¢c5

https://resh.edu.ru/subject/lesson/4740/start/1552
0/

https://school.infourok.ru/videouroki/6c48a143-
3e59-426a-8226-e9b8c351ca2a

https://school.infourok.ru/videouroki/e76b9158-
d6d5-46d3-a33b-73d10edd92ba



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://school.infourok.ru/videouroki/6c48a143-3e59-426a-8226-e9b8c351ca2a
https://school.infourok.ru/videouroki/6c48a143-3e59-426a-8226-e9b8c351ca2a
https://school.infourok.ru/videouroki/e76b9158-d6d5-46d3-a33b-73d10edd92ba
https://school.infourok.ru/videouroki/e76b9158-d6d5-46d3-a33b-73d10edd92ba

BJIQ)KHOCTb

80

81

82

Pentenue 3anau

TBépmoe Teno.
Kpucrannnueckue u
aMmop(gHBbIC Tea.
AHU30TpONHUS CBOMCTB
KPHUCTAIIJIOB

IInaBnenue u
KpUCTaJUIU3alIHS.

Y aenbHas TEIJIoTa
riasnenus. Cyomumanus

bu6mmoreka LIOK https://m.edsoo.ru/18e95ff3

https://school.infourok.ru/videouroki/l1c5a849c-
5c7e-4809-a580-7be712f4a9d4

https://resh.edu.ru/subject/lesson/3741/start/7860
8/

83

Jedopmaruu TBEPIOTO
tena. Pactsokenue u
coxarue. Cnsur. Moyib
[OHnra. Ipenen ynpyrux
nedopMmaruit

bubmuoreka [{OK https://m.edsoo.ru/dalaabl0

84

85

TennoBoe pacmmpeHnue
JKUJIKOCTEN U TBEPIBIX
TeJ1. AHTApMOHU3M
TEIUIOBBIX KOJIeOaHMit
YaCTHUII BEIIeCTBa

[IpeobpazoBanue sHepruu
B (ha30BBIX MEpexoaax

bubmuoreka [{OK https://m.edsoo.ru/7ba5edf2

bu6mmoreka IIOK https://m.edsoo.ru/97a0672f

86

87

YpaBHEHHE TEMIOBOTO
Oamanca

Pemenue 3amau

bubmuoteka [{OK https://m.edsoo.ru/ab1521fb

bubnmoreka [{OK https://m.edsoo.ru/8ab7f40d

88

IToBepxHOCTHOE
HaTAXKCECHUC.

bu6mmorexa IIOK https://m.edsoo.ru/b42f1f97



https://m.edsoo.ru/18e95ff3
https://school.infourok.ru/videouroki/1c5a849c-5c7e-4809-a580-7be712f4a9d4
https://school.infourok.ru/videouroki/1c5a849c-5c7e-4809-a580-7be712f4a9d4
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97

89

90

Kanunnspueie siBneHusl.
JlaBiaeHwue mog,
HCKPUBJIICHHOM

IMOBEPXHOCTBIO KUIAKOCTH.

®opmyna Jlamaca

O0o0061IeH e U
CHCTEMAaTU3alMs 3HaHUH
1o TeMe "ArperatHbie
COCTOSIHHS BEIECTBA.
®dazoBbie epexoab"

KonTtponpsHas pabora o
Teme "ArperatHbie
COCTOSTHUS BEIIECTBA.
®dazoBbie epexoab"

bubmuoreka [{OK https://m.edsoo.ru/0b52575¢c

bubmuoreka [{OK https://m.edsoo.ru/7dc2a739

91

92

93

DneKkTpu3anus Ten u e€
IPOSIBIICHUSI.
DNEeKTpUYECKUN 3apsif.
JIBa BUAA DIEKTPUUYECKUX
3apsnoB. IIpoBoHuKY,
JUDJIEKTPUKU U
MOJIYTIPOBOJHUKHU

DneMeHTapHbIN
AIIEKTPUUYECKHIH 3apsi.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia
B3anmoperictue
3apsioB. ToueuHsle
3apsasl. 3akoH Kynona

https://school.infourok.ru/videouroki/9f5ce50f-
3b21-4682-9df7-cd21eb4d82d8

https://school.infourok.ru/videouroki/c5102c46-
822a-43f8-8558-4ebah28a7c81

https://resh.edu.ru/subject/lesson/6293/start/1602
82/

94

Pemenue 3agau

bubmuoreka [{OK https://m.edsoo.ru/6b87ec5a



https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://school.infourok.ru/videouroki/9f5ce50f-3b21-4682-9df7-cd21eb4d82d8
https://school.infourok.ru/videouroki/9f5ce50f-3b21-4682-9df7-cd21eb4d82d8
https://school.infourok.ru/videouroki/c5102c46-822a-43f8-8558-4ebab28a7c81
https://school.infourok.ru/videouroki/c5102c46-822a-43f8-8558-4ebab28a7c81
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://m.edsoo.ru/6b87ec5a

95

Onektpuueckoe nose. Ero
JNICUCTBUE HA
ANEKTPUUYECKUE 3aPSI/IbI

https://m.edsoo0.ru/08fc19bc

https://school.infourok.ru/videouroki/ef4d44b7-
b6c3-45ef-859f-6f5586¢c5eldc

96

97

98

99

100

Hanps>x€éanocts
ANEKTPUYECKOTO IOJIS.
[Ipo6usrii 3apsz. Jlunuu
HANPSKEHHOCTH
3JIEKTPUYECKOTO MOJIS.
OnHopoaHoe
3JIEKTPUYECKOE T0JIe
IloTenumanbHOCTD
3JIEKTPOCTATUYECKOTO
noJisi. PasHocth
MMOTCHLIMANOB U
HaIpsiKEeHUe

[ToreHunaneHas sHEpIrus
3apsaa B
3JIEKTPOCTATUYECKOM
noste. Ilorennman
3JIEKTPOCTATUYECKOTO
OJISA

CBs13b HaNPSKEHHOCTU
I0JIS1 ¥ Pa3HOCTH
MOTEHLIUAJIOB JUIS
AIIEKTPOCTATUYECKOTO
noJist

Pemenue 3amau

https://resh.edu.ru/subject/lesson/5899/start/4872
3/

https://resh.edu.ru/subject/lesson/5899/start/4872
3/

https://school.infourok.ru/videouroki/2d209722-
52a9-4492-80b1-9e003355h1d7

https://school.infourok.ru/videouroki/bc631582-
15ef-4493-b98f-3788d4f01c9c

bubmuorexa I{OK https://m.edsoo.ru/5a582263

101

ITone ToyeuHoro 3apsna.

bubnuoteka [{OK https://m.edsoo.ru/b297b5c3



https://m.edsoo.ru/08fc19bc
https://school.infourok.ru/videouroki/ef4d44b7-b6c3-45ef-859f-6f5586c5e1dc
https://school.infourok.ru/videouroki/ef4d44b7-b6c3-45ef-859f-6f5586c5e1dc
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://school.infourok.ru/videouroki/2d209722-52a9-4492-80b1-9e003355b1d7
https://school.infourok.ru/videouroki/2d209722-52a9-4492-80b1-9e003355b1d7
https://school.infourok.ru/videouroki/bc631582-15ef-4493-b98f-3788d4f01c9c
https://school.infourok.ru/videouroki/bc631582-15ef-4493-b98f-3788d4f01c9c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3

[Tone paBHOMEpPHO
3apsHKEHHOM chephl

102

[Tone paBHOMEpHO
3apsHKEHHOTO 10 00BEMY
wapa. [lone paBHoMepHO
3apsKEHHOU
0ECKOHEUHO! IIIOCKOCTH

https://school.infourok.ru/videouroki/Obcb9675-
2edf-4236-9f81-548762d00067

103

104

105

106

107

[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEH
[IpoBogHuKY B
3JIEKTPOCTATUYECKOM
rnoje. Y cloBue
paBHOBECHS 3apsJIOB

JM3nekTpuku u
MOJIYTIPOBOTHUKH B
3JIEKTPOCTATUYECKOM
rnoJse

Konnencarop.
ONEeKTPOEMKOCTh
KOHJIeHcaTopa.
ONEeKTPOEMKOCTh
IUIOCKOTO KOHJICHCATOpa
[TapamnensHoe

COCOAUMHCHUC
KOHACHCATOPOB

bubnuoteka [{OK https://m.edsoo.ru/Ocfeda6e

https://school.infourok.ru/videouroki/712b9fad-
9ff4-4688-baf2-2b7e55¢7ed17

bubmuoreka [{OK https://m.edsoo.ru/060ebab5

https://school.infourok.ru/videouroki/e76b09158-

d6d5-46d3-a33b-73d10edd92ba

https://resh.edu.ru/subject/lesson/3753/start/4877

7/

108

ITocaenoBaTenbHOE
COeIUHEHNE
KOHJIEHCATOPOB

https://resh.edu.ru/subject/lesson/3753/start/4877

7/



https://school.infourok.ru/videouroki/0bcb9675-2edf-4236-9f81-548762d00067
https://school.infourok.ru/videouroki/0bcb9675-2edf-4236-9f81-548762d00067
https://m.edsoo.ru/0cfe4a6c
https://school.infourok.ru/videouroki/712b9fad-9ff4-4688-baf2-2b7e55c7ed17
https://school.infourok.ru/videouroki/712b9fad-9ff4-4688-baf2-2b7e55c7ed17
https://m.edsoo.ru/060ebab5
https://school.infourok.ru/videouroki/e76b9158-d6d5-46d3-a33b-73d10edd92ba
https://school.infourok.ru/videouroki/e76b9158-d6d5-46d3-a33b-73d10edd92ba
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/

OHeprus 3apsyKEHHOTO

https://resh.edu.ru/subject/lesson/3753/start/4877

109
KOHJIeHcaTopa 7/
110 Perlteriie 3a1a1 bubmuoreka I{OK https://m.edsoo.ru/5fb2ach5
A https://m.eds00.ru/27434040
JIBrKeHue 3apsyKeHHON
111  yacTuuBI B OTHOPOTHOM bu6mmoreka LIOK https://m.edsoo.ru/8341d6ac
AIIEKTPUIECCKOM IT10JIe
112 Pemenue 3amay
O06o0061IEHNE U
113 CHCTeMaT,HSaum SHAHHH bubnnorexa LOK https://m.edso0.ru/5752603f
110 TeMe "DIIEKTPUIECKOe
noJie"
KonTtponpsHas pabora o
114 TeMe "DIeKTpuyeckoe bubnuoreka [{OK https://m.edsoo.ru/cefe90e9
mone"
Cwnna toka. ITocTostHHbIH
oK. Yci10
115 oK HOBHA https://school.infourok.ru/videouroki/2fOcdcdb-
CYHIECTBOBAHMA 60fd-4a25-a3d2-edaBe619dfo1
IIOCTOSIHHOTO
AIEKTPUYECKOTO TOKA
116 HcTounuku Toka. https://resh.edu.ru/subject/lesson/4741/start/1509
Hanpsoxenue u 9J1C 60/
3axod Oma ai1g ydacTka
YA https://resh.edu.ru/subject/lesson/5901/start/4886
117 LEenu. DIEKTPUYECKOe 4/
COIPOTHBIICHUE -
3aBUCUMOCTH ) . .
https://school.infourok.ru/videouroki/28fc8al1l-
118 COIIPOTHBIICHUS

OIHOPOJAHOI'O

75f3-4afd-b464-96e566273812



https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://school.infourok.ru/videouroki/2f0cdcdb-60fd-4a25-a3d2-eda8e619df91
https://school.infourok.ru/videouroki/2f0cdcdb-60fd-4a25-a3d2-eda8e619df91
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://school.infourok.ru/videouroki/28fc8a11-75f3-4afd-b464-96e566273812
https://school.infourok.ru/videouroki/28fc8a11-75f3-4afd-b464-96e566273812

MIPOBOJIHUKA OT €ro
JUIMHBI U TUIOIIAIN
MOTIEPEYHOT0 CEUCHUS

VYaeabHOE
119  comportuBneHue bu6mmoreka LIOK https://m.edsoo.ru/437f8300
BemiecTBa. Perrenue 3agad
ITocnenmoBarenrsHOE, . . . .
HADAILICIEHOE https://school.infourok.ru/videouroki?predmet=fi
120 P ’ zika ysclid=Im1yijnlau609548713
CMCIIAHHOC COCMHHCHHIC klass=10 klass stranitsa=3
MIPOBOTHHKOB
Pacuér pa3BeTBIEHHBIX
121 3JIEKTPUYECKUX LICTIEH. bu6mmoreka LIOK https://m.edsoo.ru/1794cf37
[IpaBuna Kupxroda
122 Pemenue 3amau bu6mmoreka LIOK https://m.edso0o.ru/3881b469
Pabota am1e €CKOT'0
123 T3 FIeKTPHTCCKor https://school.infourok.ru/videouroki/a33bd676-
Toka. 3aKou Jhroym — 27e3-415f-b025-07f580872276
Jlenna
124 Pemenue 3amau bu6nmoreka LIOK https://m.edsoo.ru/6761bf0f
Momuocts
SIIEKTPUUECKOTO TOKA.
p https://resh.edu.ru/subject/lesson/4741/start/1509
125 TemoBass MOITHOCTb, 60/
BBIZEIIEMAas Ha _
pe3ucrope
126 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/eb72fc24
OJ1C u BHyTpEeHHEE )
https://resh.edu.ru/subject/lesson/5900/start/4936
127 COIPOTHBIICHUE o/
WCTOYHMKA TOKA o
128 3akon OMa I HOJIHOH https://school.infourok.ru/videouroki/e871eel8-



https://m.edsoo.ru/437f8300
https://school.infourok.ru/videouroki?predmet=fizika%20ysclid=lm1yijnlau609548713%20klass=10_klass%20stranitsa=3
https://school.infourok.ru/videouroki?predmet=fizika%20ysclid=lm1yijnlau609548713%20klass=10_klass%20stranitsa=3
https://school.infourok.ru/videouroki?predmet=fizika%20ysclid=lm1yijnlau609548713%20klass=10_klass%20stranitsa=3
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://school.infourok.ru/videouroki/a33bd676-27e3-415f-b025-07f58b872276
https://school.infourok.ru/videouroki/a33bd676-27e3-415f-b025-07f58b872276
https://m.edsoo.ru/6761bf0f
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://m.edsoo.ru/eb72fc24
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://school.infourok.ru/videouroki/e871ee18-99f5-4c2d-ab44-24212f984e7e

(3aMKHYTOI1)
ANEKTPUUECKON TeTTH

99f5-4c2d-ab44-24212f984e7e

129

130

Pemenue 3amau

MOH_[HOCTL HCTOYHHKA
TOKa

bubnmoreka [{OK https://m.edsoo.ru/3580b679

bu6mmoreka LIOK https://m.edsoo.ru/a0ae51d8

131

132

133

Kopotkoe 3ambixkanue

KOHI[CHC&TOp B IICIIH
IIOCTOAHHOI'O TOKa

Pemenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/546f5632

bubmuoreka [{OK https://m.edsoo.ru/35368f3e

bu6mmoreka LIOK https://m.edsoo.ru/4410cef0

134

135

136

Pemenue 3amay nmo Teme
"I[TocTossHABIM
ANEKTPUIECKUIN TOK"

Pentenue 3ama4 1mo reme
"TTocTOSTHHBIM
ANEKTPUIECKUIN TOK"
Pemrenne 3agay 1mo Teme

"IlocTostHHBII
3JIEKTPUYECKUN TOK"

bu6mmoreka LIOK https://m.edsoo.ru/a7340a29

bubmuoreka [{OK https://m.edsoo.ru/744261b8

bubmuoreka [{OK https://m.edsoo.ru/eb5d4687

137

0O00011eHue u
CHCTEeMAaTH3aI1s 3HaHUU
o Teme "IlocTosTHHBIN
AIIEKTPUYECKUI TOK"

bubmuoreka [IOK https://m.edsoo.ru/bfd7a050

138

KonTponbhas pabota no
teme "TlocTosTHHBIN
3NIEKTPUYECKUM TOK"

bubnmuoreka [{OK https://m.edsoo.ru/1885ddf1

139

DnexTpudeckast
IPOBOTUMOCTb
pa3IMYHBIX BEIIECTB.

https://resh.edu.ru/subject/lesson/3775/start/1078
57/



https://school.infourok.ru/videouroki/e871ee18-99f5-4c2d-ab44-24212f984e7e
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/

DIIEKTPUUYECKHI TOK B
MeTajuiax.
CBepXITpoOBOIMMOCTh

DIIEKTPUUECKHUI TOK B
pacTBopax M pacruiaBax

https://school.infourok.ru/videouroki/c2c05340-

140 oaeKTpoNTOB. 3aKolb! 1fc2-4036-9727-a2963047bc7d
®dapanes s
3JIEKTPOJIN3a
141 DIIEKTPUUECKHUI TOK B https://school.infourok.ru/videouroki/9d166b36-
razax. [lnazma 350e-4a39-a480-6570458aae29
DIIEKTPUUECKUI TOK B )
https://resh.edu.ru/subject/lesson/3787/start/1974
142 Bakyyme. BakyymHbie 82/
npuOopbI T
143 DIIEKTPUUECKUI TOK B https://school.infourok.ru/videouroki/5386e7e6-
MIOJIyIIPOBOJHUKAX 6bae-4f24-8422-ae029ebfd0b4
144 [ToxynpoBOAHUKOBEIE https://school.infourok.ru/videouroki/3871e4d0-
puOopbI 162b-4346-bc48-e3346¢ff57fb
Pu3nUeCcKuil IPAKTUKYM
o teme "U3mepenue
CHJIBI TOKA U HaIPSKEHUS
B LIENIU MIOCTOSIHHOT'O TOKa
IIPU TOMOILY aHAJIOTOBBIX
145 H uuppoBLIX bubnmoreka [{OK https://m.edsoo.ru/5643ea56

MU3MEPUTEIBHBIX
npubopoB" win
"3HaKOMCTBO C IU(PPOBOIA
nabopaTtopueii o husuke.
[Ipumeps! n3mepenus
(bu3NYECKUX BEJIUYUH MPU



https://school.infourok.ru/videouroki/c2c05340-1fc2-4036-9727-a2963047bc7d
https://school.infourok.ru/videouroki/c2c05340-1fc2-4036-9727-a2963047bc7d
https://school.infourok.ru/videouroki/9d166b36-350e-4a39-a480-6570458aae29
https://school.infourok.ru/videouroki/9d166b36-350e-4a39-a480-6570458aae29
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://school.infourok.ru/videouroki/5386e7e6-6bae-4f24-8422-ae029ebfd0b4
https://school.infourok.ru/videouroki/5386e7e6-6bae-4f24-8422-ae029ebfd0b4
https://school.infourok.ru/videouroki/3871e4d0-162b-4346-bc48-e3346cff57fb
https://school.infourok.ru/videouroki/3871e4d0-162b-4346-bc48-e3346cff57fb
https://m.edsoo.ru/5643ea56

MOMOIIHA KOMITBIOTEPHBIX
NAaTYNKOB"

146

Pu3n4eCcKuil IPAKTUKYM
no teme "MU3yuenue
HEPABHOMEPHOI'O
JBUKEHUS C LIETBIO
onpeeaeHus
MTHOBEHHOU cKopocTu"

bubmuorexa I{OK https://m.edsoo.ru/f6292f5f

147

Pu3n4ecKuil NPaKTUKYM
o teme "U3mepenue
YCKOPEHHUS TIPH
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOU
IJIOCKOCTH" WU
"UccnenoBanue
3aBUCUMOCTH TIyTH OT
BpEMEHU MPHU
PaBHOYCKOPEHHOM
JBUKEHUN"

bubmuoreka [{OK https://m.edsoo.ru/6960b6ef

148

Pu3nYecKuil NPAKTUKYM
no teme "U3mepenue
YCKOPEHHSI CBOOOTHOTO
nanenus” win "M3ydenue
JIBUKEHMS TENa,
OpOIIEHHOTO
TOPU30HTAJIBHO"

bubmuoteka [{OK https://m.edsoo.ru/d1ea2402

149

Pu3nYeCcKuil TPAKTUKYM
o teme "M3yuenue

bubmuoreka [{OK https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

150

151

JBIKEHUS TeJla 10
OKPYKHOCTH C
MOCTOSTHHOM 110 MOJYJIIO
CKOpPOCTBhIO" WIIN
"UccnenoBanue
3aBUCHUMOCTH TIEpHOJIa
oOpaleHuss KOHU4eCKOro
MasiTHUKA OT €T0
napameTpoB"”

Ou3nyecKuil MpakTUKyM
o teme "U3mepenue
PaBHOACHCTBYIOIIEH CUIIBI
NIpH ABMKEHUH OpycKa 1o
HaKJIOHHOM TI0CKOCTH"
unu "l[IpoBepka rumnoresbl
0 HE3aBHCUMOCTH
BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM
MJIOCKOCTH Ha 331aHHOE
paccTosiHue OT ero
Macchr"

Pu3nUeCcKuil IPAKTUKYM
no teMe "HccnenoBanue
3aBUCUMOCTH CHUJI
yOpyrocrty,
BO3HHKAIOIINUX B MIPYKUHE
¥ Pe3WHOBOM o0pasiie, OT
ux nedopmanuu" UiIu
"N3yueHue nNBUKEHUS

bubmuoreka [{OK https://m.edsoo.ru/0b34db84

bubnuoteka [{OK https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

CUCTEMBI Tell, CBS3aHHBIX
HUTHIO, IEPEKUHYTOMN
yepe3 JErkuit 6J10K"

152

Pu3n4eCcKuil IPAKTUKYM
no teme "U3mepenue

K03 uLreHTa TpeHus 1Mo
BEJIMUMHE yTJIIOBOTO
koadurmenta
saBucumoctu Frp(N)"
nnu "UcciaenoBanue
JBUXKEHUS OpycKa 1o
HAKJIOHHOM IUIOCKOCTH €
NEpPEMEHHBIM

K03 unreHToM TpeHus"
i "U3yuenue
JIBUKEHHS Tpy3a Ha Baly
¢ TpeHuem"

bubmuoreka [{OK https://m.edsoo.ru/b83b1607

153

Pu3n4ecKuil NPaAKTUKYM
o teMe "HccienoBanue
YCIIOBUI paBHOBECUS
TBEPAOIO TENA,
MUMEIOLIETO OCh
BpanieHus" uiu
"KoHcTpynpoBaHue
KPOHIITEMHOB U pacy€T
CHJI yIPYrocTu'" Wi
"N3yueHne yCTOWYMBOCTH
TBEPJIOTO TENA,
MMEIOLIETO II0IA b

bubnmnoreka [{OK https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

onops!"

154

155

DuU3NYECKU MPAKTUKYM
no teme "U3mepenue
MMITYJIbCa TeJia Mo
TOPMO3HOMY IIyTH" WK
"N3mMepeHue CUilbl TATH,
CKOPOCTH MOJIENIN
AIEKTPOMOOUIIS U
MOIIIHOCTHY CHUJIBI TATH"
nin "CpaBHeHue
W3MEHEHUS UMITYJIbCa
TeJa C UMIYJIbCOM CHITBI"
w "HccnenoBanue
COXpaHEHUs UMITYJIbCa
IIPU YIPYTOM
B3aUMOJICUCTBUM" UK
"N3mepenue
KMHETHUYECKOUN 3HEpruu

T€Na M0 TOPMO3HOMY
n

yTH
Pu3nUeCcKul IPAKTUKYM
no teme "M3yueHue
MN30TEPMUYECKOTO
nporecca
(peKOMEHTI0BaHO
UCIIOJIb30BaHUE
udposoii madboparopun)"
wim "M3yuenue
M30XOpHOTO Mpoiiecca"

bubnuoreka L{OK https://m.edsoo.ru/856fb28e

bubmuoteka [{OK https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

win "N3yuenue
n3obapHoro nporecca"
unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

Pu3n4ecKuil IPAKTUKYM
no teme "M3mepenue
yAEIbHON TEIIOEMKOCTH"
nnu "UcciaenoBanue
mpoIiiecca OCThIBaHUS
BellecTna" uiu
"UccnemoBanue
aamabaTtHoro mnpormecca"
win "M3yuenue
B3aUMOCBSI3H YHEPTUU
MEXXMOJIEKYISIPHOTO
B3aMMO/JICHCTBUS U
TEMIEPATyphbl KUTICHUS
JKUIKOCTEH"

bu6mmoteka LIOK https://m.edsoo.ru/2f2faa61

157

Pu3n4ecKuil NPaAKTUKYM
no teme "M3yuenue
3aKOHOMEPHOCTEN
UCIapeHus KuakocTein"
un "U3mepenue
YEIbHOU TEIIOTHI
MJIaBJICHUS JIbIA" MITH
"N3yueHne CBOMCTB
HACBIIICHHBIX NapOB" WIH
"N3mepenue abCoOTHON
BJIQ)KHOCTH BO3/lyXa U

bubnmoreka [{OK https://m.edsoo.ru/6bla23b5



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

158

159

OLIEHKa MacChl I1apoB B
nomMemenun". Mamepenue
koa(durmenta
MOBEPXHOCTHOTO
HATSDKEHUS

Pu3n4ecKuil NPAKTUKYM
o teMe "HaOmronenue
IpEeBpaLLEHHs SHEPTUU
3apsHKEHHOTO
KOHJIEHCATOpa B SHEPTHUI0
U3Iy4yeHus ceetoauoaa"
win "M3yuenue
NPOTEKaHUS TOKA B IICTIN,
coaepKalein
KOHJIeHcaTop" uiu
"Pacnipeniencnue
Pa3HOCTH MOTEHINAJIOB
(HampspKeHUs ) Ipu
10CJIEeI0BATEIbHOM
COETMHEHUU
KOHJIEHCAaTOpOB"

Pu3nUeCcKuil IPAKTUKYM
no teme "UccnegoBanue
CMEUIaHHOTO COEJIMHEHUS
pe3ucTopoB' wimn
"NU3Mepenne yienbHoro
COTIPOTUBIICHUS
MIPOBOJAHUKOB" WM
"UccnenoBanue

bu6mmoteka LIOK https://m.edsoo.ru/ec424377

bubmuoteka [{OK https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

3aBUCUMOCTH CHJIBI TOKA
OT HANPSDKCHUS IS
JIaMITBI HaKaauBaHus"

160

Pu3n4eCcKuil IPAKTUKYM
o Teme "Habmronenue
AJeKTpon3a" uin
"U3mepenue 3apsna
OHOBAJIEHTHOIrO MoHa"
nnu "UcciaenoBanue
3aBHCHMOCTHU
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEeMIEepaTypbl" WK

"CHsiTHE BOJBT-aMIIEPHON

XapaKTEePUCTUKHU auoaa"

bubmuoreka [{OK https://m.edsoo.ru/64b6e901

161

PesepBHBIi ypOK.
0O00011IeHne "
cucTeMaTu3aIus 3HaHui
o TeMe "Kunematnka"

bubnuoteka [{OK https://m.edsoo.ru/ed017d93

162

163

164

PesepBHBIil ypOK.
0O00011eHNEe U
crUcTeMaTU3alus 3HaHUI
o teme "Jlunamuka"

PesepBHBIi ypOK.
O06o06mIcHNE U
cUCTeMaTH3aIus 3HaHUi
o TeMe "CraTnka
TBep0ro Tena'"

PesepBHBIi ypOK.

bubnuoteka [{OK https://m.edsoo.ru/3149956b

bubnmuoteka [{OK https://m.edsoo.ru/0f9752ac

bubmuoreka I{OK https://m.edsoo.ru/6c0df9cc



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

O06o06mieHue u
CUCTeMaTH3alusl 3HAaHHHA
1o TeMe "3aKoHbI
COXpaHEHHUs B MEXaHHUKe"

165

166

167

168

169

PesepBHBI ypOK.
O0o0061IeH e U
cHcTeMaTH3amus 3HaHUH
1o TeMe "OCHOBEI
MOJIEKYJIIPHOKUHETHUECK
ot Teopun"

PesepBHBII ypOK.
O06o0061IEHNE U
cHCTeMaTH3amus 3HaHUuH
10 TEME
"TepMoHaMUKa.
TennoBrle MalIUHbL"

PesepBHBIil ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUH
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEX0abI"

PesepBHBIi ypOK.
O6o061enne u
CUCTEMAaTH3alMsl 3HAaHUH
1o TeMe "DIEKTPUUYECKOE
nosie"

PesepBHBIi ypOK.
O06o001menue u

bu6mmoreka LIOK https://m.edsoo.ru/de148976

bubmuoreka [{OK https://m.edsoo.ru/Obcc77cl

bubmuoreka [{OK https://m.edsoo.ru/59ca5¢91

bubnmnoreka [{OK https://m.edsoo.ru/f2381c0c

bubmuoreka I{OK https://m.edsoo.ru/3caeédal



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1

cucTeMaTu3alus 3HaHUuH
o teMme "IlocTOSTHHBIN
3NIEKTPUYECKUM TOK"

PesepBHBI ypOK.
O06o001menue u

170 CHUCTEeMaTH3aIus 3SHAaHUI 1 bubmuoreka I{OK https://m.edsoo.ru/cc7681d4
o teme "Toku B
pa3IMYHBIX cpeaax”
BIIEE KOJIMYECTB
OBl oIl CTBO 170 16

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/cc7681d4

11 KJIACC

No KoanyecTBO 4acoB Jlara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bceer KonTpoabHbl MpakTuyeckun H3yYE€HHU
o0pa3oBaTe/ibHbIE PeCypchbl
n 0 e padoThlI e padoThlI |
BzaumoneiictBue
MMOCTOSIHHBIX MAarHUTOB
U IPOBOJTHUKOB C 1 bubmorexa [JOK
POBOIL https://m.eds00.ru/487a8593
TOKOM. MarauTHoe
noje. ['unoreza Amnepa
Bexrop MarHuTHON
uHAyKIuU. [IpuHimn
CyNEePHO3ULINU 1 https://school.infourok.ru/videouroki/b986d1f7-
MarHUTHBIX IIOJICH. 140d-4c2e-b06d-b8b5f7875a00
JIMHMY MarHUTHOM
WHIYKIUU
MarunuTtHoe 1oJje
MIPOBOJHUKA C TOKOM 1 bubmorexa HOK
POBOA ’ https://m.eds00.ru/d35d5262
OmneIT OpcTena
Cuna Amriepa, eé 1 https://school.infourok.ru/videouroki/cbbh9a852-
HaIIPABJICHUE U MOJYJb 5711-4eb1-befc-34ac85dfdcc8
Pemenue 3agau 1 bubmorexa [JOK
s https://m.edsoo.ru/a37a0c21
[IpumMeHeHue 3aKoHa
Awmriepa. 1 bubnuoreka [IOK
DIIEKTPOUZMEPUTEIHHBI https://m.edsoo.ru/ad7718d7
€ pudopsI
C T . 1 https://school.infourok.ru/videouroki/0f2341c3-
fa JIopertia, e¢ 440e-4bf3-a78¢-77b78edcac57



https://m.edsoo.ru/487a8593
https://school.infourok.ru/videouroki/b986d1f7-140d-4c2e-b06d-b8b5f7875a00
https://school.infourok.ru/videouroki/b986d1f7-140d-4c2e-b06d-b8b5f7875a00
https://m.edsoo.ru/d35d5262
https://school.infourok.ru/videouroki/cbb9a852-5711-4eb1-befc-34ac85dfdcc8
https://school.infourok.ru/videouroki/cbb9a852-5711-4eb1-befc-34ac85dfdcc8
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://school.infourok.ru/videouroki/0f2341c3-440e-4bf3-a78c-77b78edcac57
https://school.infourok.ru/videouroki/0f2341c3-440e-4bf3-a78c-77b78edcac57

HaIPaBJIEHUE U MOAYJIb.
JBr>keHue 3apsiKeHHOM
YaCTHULIBI B OJHOPOTHOM
MarHMuTHOM TOJIe

8 Pemenue 3agau bubmorexa OK
s https://m.eds00.ru/50498¢7
bubmuorexa [JOK
o Pabora cuer Jloperna https://m.edsoo.ru/d518be4b
bubmuorexa [JOK
10 P
CHICHAC sakad https://m.eds00.ru/93617bd9
MarsuTHOE 1oJjie B
1 BCIIECTBE. bubmuorexa [JOK
deppoMarHeTuku, napa- https://m.edso00.ru/30ff9608
U JUaMarHeTHUKU
OcHOBHbBIC CBOMCTBA
12 (beppoMarHeTUKoB. bubnmnorexa [JOK
IIpumeHeHue https://m.eds00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3anau mo teme bu6mmoreka [IOK
"MaruuTHoe 1oje" https://m.edso0.ru/5b55¢307
14 Pemenue 3anau mo teme bu6nmoreka [JOK
"MarnutHOe nose" https://m.edsoo.ru/41c4ae8a
SBnenue
ANEKTPOMArHUTHOM . . .
15 m https://school.infourok.ru/videouroki/6096c885
HHYKITIH, LIOTOK -eba3-49fc-9903-c6fe5e5a73f8
BEKTOpa MarHUTHOU
WHIYKIIHHA
https://school.infourok.ru/vid ki/62fa2d38-
16 SIC myKim ps://school.infourok.ru/videouroki/62fa

9739-40df-8d9a-1990ec873c6h



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://school.infourok.ru/videouroki/6096c885-eba3-49fc-9903-c6fe5e5a73f8
https://school.infourok.ru/videouroki/6096c885-eba3-49fc-9903-c6fe5e5a73f8
https://school.infourok.ru/videouroki/62fa2d38-9739-40df-8d9a-1990ec873c6b
https://school.infourok.ru/videouroki/62fa2d38-9739-40df-8d9a-1990ec873c6b

3akoH

17 3JIEKTPOMATHUTHOM Eubmorexa ITOK
p https://m.edsoo.ru/a6dec188
unaykiuu dapanes
Buxpesoe
18 JIIEKTPUUECKOE I10JIE Eubmorexa ITOK
P ' https://m.eds00.ru/15abe140
Toxku dyko
3J1C un U1 B

19 i)}( I:Z]jl bu6mmoreka [IOK
A ym https://m.edsoo.ru/0235cc02
MIPOBOHUKAX

bubmuorexa [JOK
2 P
0 Clietme safat https://m.edsoo.ru/4dfda618
21 n T https://school.infourok.ru/videouroki/6096¢885
PaBuIo JieHia -eba3-49fc-9903-c6fe5e5a73f8
NHAyKTUBHOCTS.

99 Karymka bubnnoreka [JOK
WHAYKTUBHOCTH B LIEIIU https://m.edsoo.ru/621eae9d
IMOCTOSTHHOTO TOKa
SIBnenune BuG 1OK

noJmoTeKa

23 camomsnyiii. SC https://m.edsoo.ru/7ee60ca8
CaMOWHYKIIHH
DHeprusi MarHuTHOTO

24 0JISL KATYILKH C TOKOM. bubnnoreka [JOK
DNeKTPOMarHuTHOE https://m.edsoo.ru/b3cOad11
noJie

bu6mmorexa [IOK
2 P
> clierme sazat https://m.edsoo.ru/88f69d2b
O06001IeHNEe 1
. bubnmuorexa [JOK
26 CHCTEMATH3AINS 3HAHWI

10 TEMEC

https://m.edso0.ru/76484025



https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://school.infourok.ru/videouroki/6096c885-eba3-49fc-9903-c6fe5e5a73f8
https://school.infourok.ru/videouroki/6096c885-eba3-49fc-9903-c6fe5e5a73f8
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

"DnexkTpoauHaMuka"

27

28

29

30

KonTponbhas pabota no

TEME
"DnexkTpoauHaMuka"

KonebarenpHas
cucteMa. CBOOOIHEIE
KoJieOaHusl.
l'apmonunueckue
KOJICOaHHS

Kunemarnueckoe u
JTHMHAMHAYECKOE
oIMcaHue
KoJIe0aTeIbHBIX
IBIKCHUHU

OHepreTudeckoe
onucanue. BeiBog
JMHAMUYECKOTO
OITMCaHUusA
TapMOHHUYCCKUX
Koje0aHui 3 ux
OHEPICTUYCCKOTO U
KMHEMAaTUYECKOTO
OIMCaHUA

bu6mmoreka [IOK
https://m.edsoo.ru/8ae09b98

https://school.infourok.ru/videouroki/c0612cef-
cfb6-41dc-ac28-91eb07fe6a29

bubmuorexa [JOK
https://m.edsoo.ru/87ce9498

https://school.infourok.ru/videouroki/90e8844f-
05aa-4c36-95ba-a431293945f5

31

32

Awmmuutyzaa u ¢daza
Kosie0aHui

[lepuona u yactoTa
konebanui. [lepuon
MaJbIX CBOOOIHBIX
KoeOaHui

bu6mmorexa [IOK
https://m.edsoo.ru/7a0c439a

https://school.infourok.ru/videouroki/0745af04-
db82-47eb-8a80-e7f6e70a2a08



https://m.edsoo.ru/8ae09b98
https://school.infourok.ru/videouroki/c0612cef-cfb6-41dc-ac28-91eb07fe6a29
https://school.infourok.ru/videouroki/c0612cef-cfb6-41dc-ac28-91eb07fe6a29
https://m.edsoo.ru/87ce9498
https://school.infourok.ru/videouroki/90e8844f-05aa-4c36-95ba-a431293945f5
https://school.infourok.ru/videouroki/90e8844f-05aa-4c36-95ba-a431293945f5
https://m.edsoo.ru/7a0c439a
https://school.infourok.ru/videouroki/0745af04-db82-47eb-8a80-e7f6e70a2a08
https://school.infourok.ru/videouroki/0745af04-db82-47eb-8a80-e7f6e70a2a08

MaTEMaTHIECKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJIeOaHUNI
MPY>KUHHOTO MasITHUKA

3aryxaroiue
33 KOJIcOaHusI. https://school.infourok.ru/videouroki/49a67e4b-
BriHyX1€HHBIC 4£25-430d-8fdf-c039a950abff
koJieOanus. Pe3onanc
bu6mmoreka [IOK
34 ABTokonebana https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpoxk-koHpepeHuus
"MexaHn4yecKue
36 KoJicOaHus B bubmorexa [JOK
https://m.edso0.ru/8ef587be
MY3BIKTBHBIX
MHCTpyMEHTax"
O6o06menue u
cHCTEMaTH3aInsI 3HaHUH
37 1o TeMe bubnuoteka [JOK
https://m.edsoo.ru/eb84182f
"MexaHn4yecKue
KoJieOaHus"
DNeKTpOMarHuTHBIC . . .
38 — https://school.infourok.ru/videouroki/c0612cef-
cfb6-41dc-ac28-91eb07fe6a29
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona.
39 CBs13b aMIUTHTYIBI bubmmorexa [JOK

3apsia KOHIEHCATOpa C

https://m.edso0.ru/093f9afl



https://school.infourok.ru/videouroki/49a67e4b-4f25-430d-8fdf-c039a950abff
https://school.infourok.ru/videouroki/49a67e4b-4f25-430d-8fdf-c039a950abff
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://school.infourok.ru/videouroki/c0612cef-cfb6-41dc-ac28-91eb07fe6a29
https://school.infourok.ru/videouroki/c0612cef-cfb6-41dc-ac28-91eb07fe6a29
https://m.edsoo.ru/093f9af1

aAMIUIMTYJOM CUJIBI TOKA
B KoJie0aTeIbHOM
KOHTYpe

3aKOH COXpaHEHUS
OHCPIvU B UACAIIBHOM

https://school.infourok.ru/videouroki/ea2341f7-

40 KOJIeOaTeIIbHOM 3lab-4815-abb7-484f3d9ad2b4
KOHTYpE
3aTyxaromue
3JIEKTPOMArHUTHHIC

A1 KoJIcOaHMSI. bu6mmoreka [IOK
Brinyxiennbie https://m.edsoo.ru/5e668619
3JICKTPOMAarHUTHBIC
KoJieOaHMs
IlepeMeHHBIN TOK.

42 Pesucrop n https://school.infourok.ru/videouroki/84beld9b
KOHJEHCATOpP B LEMH -3fd1-4a4b-bc6e-6935f75985ba
MEPEMEHHOT0 TOKa

43 E:;yyil;amocm S https://school.infourok.ru/videouroki/84beld9b

-3fd1-4a4b-bc6e-6935f75985ba
MEPEMEHHOTO TOKa
3axon Oma s
44 BJIEKTPUYECKON e bubmmorexa [IOK
https://m.edso0.ru/8bae38e6
MEPEMEHHOTO TOKA
MountHocTh
MEPEMEHHOTO TOKa.
45 AMIIUTYIHOE U bubmuorexa [IOK

JIEWCTBYIOLIEE 3HAYEHUE
CHUJIbI TOKA 1
HAIps>KCHUA

https://m.edsoo.ru/lcac6c4c



https://school.infourok.ru/videouroki/ea2341f7-31ab-4815-abb7-484f3d9ad2b4
https://school.infourok.ru/videouroki/ea2341f7-31ab-4815-abb7-484f3d9ad2b4
https://m.edsoo.ru/5e668619
https://school.infourok.ru/videouroki/84be1d9b-3fd1-4a4b-bc6e-6935f75985ba
https://school.infourok.ru/videouroki/84be1d9b-3fd1-4a4b-bc6e-6935f75985ba
https://school.infourok.ru/videouroki/84be1d9b-3fd1-4a4b-bc6e-6935f75985ba
https://school.infourok.ru/videouroki/84be1d9b-3fd1-4a4b-bc6e-6935f75985ba
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

Peszonanc B

https://school.infourok.ru/videouroki/dbfd5143-

46 AJIEKTPUYECKON LIETH 6714-482e-9e8b-4cfc342574be

bubmuorexa [JOK

47| Pemenme sana https://m.edsoo.ru/al6836a4
W aeanbHbIixr
Tpa"cgopmaTop.

48 [IpousBoactso, https://school.infourok.ru/videouroki/55317be5
nepeaaya u -5e56-4611-8276-6a3c53a56d05
notpebieHue
AICKTPUUICCKON IHEPTUU
DKOJIOTMYECKHE PUCKU
MIPU TIPOU3BOJICTBE
AJICKTPOIHEPTUH.

49 KyneTypa bubnnorexa [HJOK

https://m.edsoo.ru/a6f74d93
HCIIOJIb30BAHMS
ANEKTPOIHEPTHH B
TIOBCETHEBHOM KU3HHU

bu6nmoreka [JOK

>0 Pemteriuc sazas https://m.edso0.ru/ee6677ed

bu6nmoreka [JOK

>1 Pemerue saax https://m.edsoo.ru/7cab59f8
O06o00mmenue n
cUCTEMAaTH3aInsI 3HaHUHN

50 110 TeMe bubmuorexa [JOK

https://m.edso0.ru/401024a9
"DJIeKTpOMAarHUTHbIE
KoyreOanus"
MexaHU4YEeCKHUE BOJTHBI. . i .
https://school.infourok.ru/videouroki/b940e9fd-
53 XapaKkTepuCTUKU

MEXaHHNYECKUX BOJIH

5d2f-4387-93ee-daela672479f



https://school.infourok.ru/videouroki/dbfd5143-6714-482e-9e8b-4cfc342574be
https://school.infourok.ru/videouroki/dbfd5143-6714-482e-9e8b-4cfc342574be
https://m.edsoo.ru/a16836a4
https://school.infourok.ru/videouroki/55317be5-5e56-4611-8276-6a3c53a56d05
https://school.infourok.ru/videouroki/55317be5-5e56-4611-8276-6a3c53a56d05
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://school.infourok.ru/videouroki/b940e9fd-5d2f-4387-93ee-dae1a672479f
https://school.infourok.ru/videouroki/b940e9fd-5d2f-4387-93ee-dae1a672479f

CaoiicTBa

bubmuorexa [JOK

>4 MEXaHMYECKUX BOJIH https://m.edso0.ru/d9ae1000
55 3ByK. XapakTepUCTUKH https://school.infourok.ru/videouroki/OdOa4bfc-
3ByKa aef4-4d17-87e2-db6658a3dae7
HNudpaszsyk u
56 ynbsTpa3Byk. Lllymosoe bubnnoreka HOK
3arpsi3HEHUE https://m.edso0.ru/7380038f
OKpY>Karollen cpeibl
bubmuorexa [JOK
S Pemerte sanat https://m.edsoo.ru/cfd918bf
DNeKTpOMarHUTHBIC
58 BOJIHBL. U3mydyenue https://school.infourok.ru/videouroki/326713ee-
3JIEKTPOMAarHUTHBIX 21a6-4b19-9979-34edeb535d76
BOJIH
OHeprus
3JE€KTPOMAarHUTHBIX . . .
59 o, Croficrsa https://school.infourok.ru/videouroki/733596bd
-518c-4136-a5da-e7cbad632b22
QJICKTPOMArHUuTHBIX
BOJIH
IlIkama
3J€KTPOMAarHUTHBIX
60 BoJH. [IpumeHneHne Bubmmorexa LIOK
https://m.edsoo.ru/49be1f9e
SJICKTPOMAardHuTHBIX
BOJIH B TCXHUKE U 6I>ITy
[IpuHUUMIIBI paInOCBA3U ] ) )
U TeJeBIICHNS. https://school.infourok.ru/videouroki/105b3f3f-
61 N — cOc2-44bd-a19Id-e79058872_fb6 _
https://school.infourok.ru/videouroki/3f12ba91-
DeKTpOMArHuTHOE db51-4130-adbc-9674c1bd6c55

3arpsi3HeHUE



https://m.edsoo.ru/d9ae1000
https://school.infourok.ru/videouroki/0d0a4bfc-aef4-4d17-87e2-db6658a3dae7
https://school.infourok.ru/videouroki/0d0a4bfc-aef4-4d17-87e2-db6658a3dae7
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://school.infourok.ru/videouroki/326713ee-21a6-4b19-9979-34edeb535d76
https://school.infourok.ru/videouroki/326713ee-21a6-4b19-9979-34edeb535d76
https://school.infourok.ru/videouroki/733596bd-518c-4136-a5da-e7cbad632b22
https://school.infourok.ru/videouroki/733596bd-518c-4136-a5da-e7cbad632b22
https://m.edsoo.ru/49be1f9e
https://school.infourok.ru/videouroki/105b3f3f-c0c2-44bd-a1dd-e79c58872fb6
https://school.infourok.ru/videouroki/105b3f3f-c0c2-44bd-a1dd-e79c58872fb6
https://school.infourok.ru/videouroki/3f12ba91-db51-4130-adbc-9674c1bd6c55
https://school.infourok.ru/videouroki/3f12ba91-db51-4130-adbc-9674c1bd6c55

OKPYKAKOLIEH Cpeibl

KonTponbhas pabota no

bu6mmoreka [IOK
62 "Koneb
TeMe " OJICDANIA 1 https://m.edso0.ru/4f7985a0
BOJIHBI
Cger. 3akoH ) ) )
63 HDAMOIHEHHOrO https://school.infourok.ru/videouroki/f55a5bel-
P bcla-47¢9-a7db-bf5638c545ha
pacrpocTpaHeHHUs CBeTa
Pemenue 3anay Ha
64 MPUMEHEHHE 3aKOHa bubnuorexa [JOK
MPSAMOJIMHEHHOTO https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
OTtpakeHue cBeTa.
65 I P https://school.infourok.ru/videouroki/e2b6b7f9-
C;"CKOG IepRaiIo. 9e94-4ded-a815-3663d9c2679
€pPHYECKOEe 3epKaio
[Ipenomienne ceera.
AOGCOIIIOTHBIN U
OTHOCHUTEIBHBIN
MOKa3aTelb . . .
66 N https://school.infourok.ru/videouroki/7488196¢
PETTOMICHIA HI0TIHO® -c57b-478d-bf0c-c3716a23f33d
BHYTPEHHEE OTpPaXKEHUE.
IIpenenbHbli yrou
MTOJTHOTO BHYTPEHHETO
OTpaKEHUS
Pemenue 3anau Ha
67 IIPUMEHEHHE 3aKOHOB bubmuorexa [IOK
OTPaXKECHUS U https://m.eds00.ru/49d830a9
MIPEIOMJICHUS CBETA
68 XoJ 1y4en B Ipu3Me. bubnnorexka [JOK

I[I/ICHepCI/IH CBCTa.

https://m.edsoo.ru/d8elc3be



https://m.edsoo.ru/4f7985a0
https://school.infourok.ru/videouroki/f55a5be1-bc1a-47c9-a7db-bf5638c545ba
https://school.infourok.ru/videouroki/f55a5be1-bc1a-47c9-a7db-bf5638c545ba
https://m.edsoo.ru/ea32d455
https://school.infourok.ru/videouroki/e2b6b7f9-9e94-4de4-a815-f3663d9c2679
https://school.infourok.ru/videouroki/e2b6b7f9-9e94-4de4-a815-f3663d9c2679
https://school.infourok.ru/videouroki/7488196c-c57b-478d-bf0c-c3716a23f33d
https://school.infourok.ru/videouroki/7488196c-c57b-478d-bf0c-c3716a23f33d
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be

CII0KHBIN COCTaB
oenoro ceera. Llser

JInnzel. DokycHoE

https://school.infourok.ru/videouroki/cdbf651d-

09 paccrosine i 3fb4-4104-8ac2-85fcd5d2cc28
OIITUYECKas CHhJia JIMH3bI
[Toctpoenue
20 n300pakeHUH B JIMH3aX https://school.infourok.ru/videouroki/cdbf651d-
M UX CHCTEMax. 3fb4-4f04-8ac2-85fcd5d2cc28
VBenuueHue IMH3EI
Pemenue 3amay Ha
MTOCTPOCHHE
71 H300paKeHUI bubmmorexa [JOK
P ’ https://m.eds00.ru/5a868f09
MOJyYaeMBbIX C
ITOMOIIIBIO JIMH3
79 I'na3 xak onrudeckas bu6nmoreka [JOK
cHCTeMa https://m.edsoo.ru/ecd480a2
Pemenne 3amad.
IIpenensl
73 1} pI/IIerHI/IMOCTI/I bubmmorexa [OK
P . https://m.edsoo.ru/cd174a10
reOMETPHUECKON
ONTHKH
74 CxopocTh cBeTa 1 https://school.infourok.ru/videouroki/e2b6b7f9-
METO/IbI €€ U3MEPEHUS 9e94-4de4-a815-f3663d9c2679
75 https://school.infourok.ru/videouroki/7389c99f-
Jlucniepens caera 013d-4948-91d6-34fe7b838a71
76 " https://school.infourok.ru/videouroki/7389c99f-
HTEp(epeniuA cBeTa 013d-4948-91d6-34fe7b838a71
77 KorepenTHsie bubnnorexka [JOK

UCTOYHUKHU. Y CIOBUS

https://m.edsoo.ru/c6416d48



https://school.infourok.ru/videouroki/cdbf651d-3fb4-4f04-8ac2-85fcd5d2cc28
https://school.infourok.ru/videouroki/cdbf651d-3fb4-4f04-8ac2-85fcd5d2cc28
https://school.infourok.ru/videouroki/cdbf651d-3fb4-4f04-8ac2-85fcd5d2cc28
https://school.infourok.ru/videouroki/cdbf651d-3fb4-4f04-8ac2-85fcd5d2cc28
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://school.infourok.ru/videouroki/e2b6b7f9-9e94-4de4-a815-f3663d9c2679
https://school.infourok.ru/videouroki/e2b6b7f9-9e94-4de4-a815-f3663d9c2679
https://school.infourok.ru/videouroki/7389c99f-913d-4948-91d6-34fe7b838a71
https://school.infourok.ru/videouroki/7389c99f-913d-4948-91d6-34fe7b838a71
https://school.infourok.ru/videouroki/7389c99f-913d-4948-91d6-34fe7b838a71
https://school.infourok.ru/videouroki/7389c99f-913d-4948-91d6-34fe7b838a71
https://m.edsoo.ru/c6416d48

HaOJIIOACHUS
MaKCHMYMOB U

MHUHHUMYMOB
bubmuorexa [JOK
7 P
8 CHICHHE a1t https://m.eds00.ru/3061de2b
79 [Ipumenenue bubmuorexa [IOK
UHTEephEpeHIINH https://m.edsoo.ru/668edbc8
80 o https://school.infourok.ru/videouroki/50957667
Jludppaxius ceera -404d-4f61-8696-0504369da338
JudpakuronHas
81 pelérka. YciaoBue https://school.infourok.ru/videouroki/50957667
HaOJIIOAeHU TJIaBHBIX -404d-4161-8696-d504369da338
MaKCUMYMOB
bubmuorexa [JOK
82 P
CILICHHE 3alat https://m.edsoo.ru/d58c411a
Ilonepeunoctb
83 P https://school.infourok.ru/videouroki/002031f9-
CBCTOBBIX BOTIH. 0253-407a-830c-5605¢17d28ec
[Monsipuzanus ceera
bu6mmoreka [IOK
84 P
CILICHHE 3anat https://m.edsoo.ru/c56c8158
85 CBeToBbIE sIBIIEHUS B bubnnorexka [JOK
IIpUpoOIE https://m.eds00.ru/0b36363d
O06001IeHne 1
86 CHCTEMATH3AINS 3HAHWI bubmmorexa [TOK
" " https://m.edso0o.ru/8a14748b
o teme "OrTrka
87 KonTponbhas padota no bubmuorexa [IOK
Teme «OnTuka https://m.edsoo.ru/82315dd4
https://school.infourok.ru/videouroki/le67d2f4-
88 ['panuibl

ba73-4e74-9264-78fbcach6876



https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://school.infourok.ru/videouroki/50957667-404d-4f61-8696-d504369da338
https://school.infourok.ru/videouroki/50957667-404d-4f61-8696-d504369da338
https://school.infourok.ru/videouroki/50957667-404d-4f61-8696-d504369da338
https://school.infourok.ru/videouroki/50957667-404d-4f61-8696-d504369da338
https://m.edsoo.ru/d58c411a
https://school.infourok.ru/videouroki/002031f9-d253-407a-830c-5605e17d28ec
https://school.infourok.ru/videouroki/002031f9-d253-407a-830c-5605e17d28ec
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://school.infourok.ru/videouroki/1e67d2f4-ba73-4e74-9264-78fbcacb6876
https://school.infourok.ru/videouroki/1e67d2f4-ba73-4e74-9264-78fbcacb6876

MIPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHHUKH. 3aKOHBI
AIEKTPOIMHAMHUKHU U
MIPUHITATT

OTHOCUTCIBbHOCTH
[Toctynater . . .

89 . https://school.infourok.ru/videouroki/1e67d2f4-
CHCIHATILHOU TCOPHH ba73-4674-9264-78fbcach6876
OTHOCHUTEIBLHOCTH
[IpoctpancTBEHHO-

BPEMEHHON MHTEPBAJ.
[IpeobpazoBanms
Jlopennia. YcioBue
90 I IfI)‘II/III-IIHOCTI/I bubmorera [JOK
P ' https://m.edsoo.ru/d83742bb
OTHOCUTEIFHOCTD
OJTHOBPEMEHHOCTH.
3ameJieHre BpEeMEHH U
COKpaHICHI/IG JJINHBI
OHEPrus U UMIYILC

01 P 27 https://school.infourok.ru/videouroki/c1e881ab-
PEIITHBHCTCROU ch4b-445f-b58¢-80d1c289¢c3ca
HJaCTHUIIbI
CBS3b MaccCHI ¢
SHEPTUEH U UMITYIBCOM

92 P Vy https://school.infourok.ru/videouroki/c1e881ab-
PEIITHBHCTCROU ch4b-445f-b58¢-80d1c289c3ca
YaCTHUIIbl. DHEPTHUS
ITIOKOA

93 PaBHOBecHOE TemioBoE bu6mmoreka [IOK
U3JIy4CHUE https://m.edso0.ru/f54035a5

94 3akoH cMelennsa Bunaa bu6mmorekxa [IOK



https://school.infourok.ru/videouroki/1e67d2f4-ba73-4e74-9264-78fbcacb6876
https://school.infourok.ru/videouroki/1e67d2f4-ba73-4e74-9264-78fbcacb6876
https://m.edsoo.ru/d83742bb
https://school.infourok.ru/videouroki/c1e881ab-cb4b-445f-b58c-80d1c289c3ca
https://school.infourok.ru/videouroki/c1e881ab-cb4b-445f-b58c-80d1c289c3ca
https://school.infourok.ru/videouroki/c1e881ab-cb4b-445f-b58c-80d1c289c3ca
https://school.infourok.ru/videouroki/c1e881ab-cb4b-445f-b58c-80d1c289c3ca
https://m.edsoo.ru/f54035a5

https://m.edsoo0.ru/1c5ff752

95 ['unoreza M. I1nanka o bubmuorexa [JOK
kBaHTaX. OTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprusi U UMITYJIbC bubnnoreka [HOK
¢dorona https://m.edsoo.ru/7fb307ec
dotorpdexr. OnbITh ) ) )
97 AT.C https://school.infourok.ru/videouroki/Oeb97434
- roeropa. -0322-4683-9dff-20dadeh9dc00
3akonbl poTtorddekra
VYpaBHeHue DitHIITEHA
08 st potorddexra. https://school.infourok.ru/videouroki/Oeb97434
"Kpacnas rpanuna” -0322-4683-9dff-20da4eb9dc00
dhoTodrddekra
99 JlaBieHue cBeTa. https://school.infourok.ru/videouroki/2cbfd4c2-
Omnzitel I1. H. JIebenesa faB88-4e77-b77e-e939fe6600ff
B .
100 OJIMOBBIC CBOMCTEA bubnuoreka I{OK https://m.edsoo.ru/f59cfcec
YaCTHI]
Bomnsl ne bpoiins.
JInmvHa BOJIHBI 1€ . . .
101 B0l 1 DASMEDEL https://school.infourok.ru/videouroki/e8b921e1-
PO pesviep ad2e-411f-h038-1bfh9e405f56
00J1aCTH JIOKAJTU3aLU U
JBHOKYILEUCS] YaCTULIBI
102 KopnyckynsapHo- bubnuorexa [IOK
BOJIHOBOM JTyaJIu3M https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTpOHOB bubnnorexka [JOK
Ha KpUCTaJlIax https://m.edsoo.ru/30dbal8c
Cnenuduka n3MepeHUH
wich P bubmuorexa [JOK
104 B MUKpPOMHpE.

COOTHOLIEHUSA

https://m.edso00.ru/65783dec



https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://school.infourok.ru/videouroki/0eb97434-0322-4683-9dff-20da4eb9dc00
https://school.infourok.ru/videouroki/0eb97434-0322-4683-9dff-20da4eb9dc00
https://school.infourok.ru/videouroki/0eb97434-0322-4683-9dff-20da4eb9dc00
https://school.infourok.ru/videouroki/0eb97434-0322-4683-9dff-20da4eb9dc00
https://school.infourok.ru/videouroki/2cbfd4c2-fa88-4e77-b77e-e939fe6600ff
https://school.infourok.ru/videouroki/2cbfd4c2-fa88-4e77-b77e-e939fe6600ff
https://m.edsoo.ru/f59cfcec
https://school.infourok.ru/videouroki/e8b921e1-ad2e-411f-b038-1bfb9e405f56
https://school.infourok.ru/videouroki/e8b921e1-ad2e-411f-b038-1bfb9e405f56
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec

HEOIPEIETEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckunx bubnuoreka [IOK
3a1a4 https://m.edsoo.ru/e70195bhd
106 Pemenue pacuéTHbIX bubnmoreka [JOK
3a1a4 https://m.edsoo.ru/ee9b3182
KonrponsHas pabora no
temaM: "OcHoBel CTO", bu6mmoreka [IOK
107
"Kopniyckynsipao- https://m.edsoo.ru/c3de891a
BOJIHOBOM nyanu3m"
OMBITHI IO
108 HCCIIC/IOBAHIIO https://school.infourok.ru/videouroki/bd143d71
CTPOCHIT ATOMA. -90b7-4a21-9178-Occ3bdacfela
[TnanerapHast MOfCIIb
atroma Peszepdopna
109 I 5 https://school.infourok.ru/videouroki/11f504db-
OCTYJaTbl bopa 744b-4faa-9f6a-1a75d03f4824
Bunel ciektpos.
110 Crnektp ypoBHeH https://school.infourok.ru/videouroki/11f504db-
SHEpPrUU aToMa 744b-4faa-9f6a-1a75d03f4824
BOZIOpOJIa
CHOHTaHHOE U
111 BBEIHYKJIEHHOE bubmiorexa LOK
YA https://m.edsoo.ru/f945d85c
M3ITydeHUe CBeTa
112 T https://school.infourok.ru/videouroki/c2578e33-
asep 249f-4937-9748-c01b53e164a4
Hyknonnast Mogens . . .
. https://school.infourok.ru/videouroki/fdddd387-
113 snpa ['eitzen6epra-

WBanenko. 3apsin u

b55d-4073-ae9a-d346775d3aff



https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://school.infourok.ru/videouroki/bd143d71-90b7-4a21-9178-0cc3bdacfe1a
https://school.infourok.ru/videouroki/bd143d71-90b7-4a21-9178-0cc3bdacfe1a
https://school.infourok.ru/videouroki/11f504db-744b-4faa-9f6a-1a75d03f4824
https://school.infourok.ru/videouroki/11f504db-744b-4faa-9f6a-1a75d03f4824
https://school.infourok.ru/videouroki/11f504db-744b-4faa-9f6a-1a75d03f4824
https://school.infourok.ru/videouroki/11f504db-744b-4faa-9f6a-1a75d03f4824
https://m.edsoo.ru/f945d85c
https://school.infourok.ru/videouroki/c2578e33-249f-4937-9748-c01b53e164a4
https://school.infourok.ru/videouroki/c2578e33-249f-4937-9748-c01b53e164a4
https://school.infourok.ru/videouroki/fdddd387-b55d-4073-ae9a-d346775d3aff
https://school.infourok.ru/videouroki/fdddd387-b55d-4073-ae9a-d346775d3aff

MacCOBOE YHCIIO SApaA.
M3oTonel.
PamgmoaxkTuBHOCTE

114

115

3aKoH paIMOAKTUBHOTO
pacnanga. CBoiicTBa
HOHU3HUPYIOLIETO
u3nydeHus. Bnusaue
PaOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI.
JozumeTpus

DHeprusi CBs3u
HYKJIOHOB B sI/Ipe.
SAnepubie cunbl. Jledekt
Macchl sapa. SAnepHbie
peakuuu. SnepHsie
peaktopsl. [IpoGaembl
YIPaBISIEMOTO
TEPMOSIIEPHOTO
CUHTE3A.
DKOJIOTHYECKHUE
aCHEeKThl Pa3BUTHS
SIEPHON DHEPIETUKU

https://school.infourok.ru/videouroki/9222d547

-a0cb-47b2-a8d2-0fd8ef4879a5

https://school.infourok.ru/videouroki/fdddd387-

b55d-4073-ae9a-d346775d3aff

https://school.infourok.ru/videouroki/6ed087c5-

1f31-4691-82bf-d7bb6db0f703

116

MerTo/ibl perucTpaiuu u
HUCCIICTOBAHUS
3JIEMEHTAPHBIX YACTHIL.
DyHIaMEHTAIbHBIE
B3auMMOJICHCTBHS.
bapuonsl, Me30HBI U
JIETITOHBI.

https://school.infourok.ru/videouroki/Ob754e7e-
010e-4bbh9-81a9-d9e9e202ab15



https://school.infourok.ru/videouroki/9222d547-a0cb-47b2-a8d2-0fd8ef4879a5
https://school.infourok.ru/videouroki/9222d547-a0cb-47b2-a8d2-0fd8ef4879a5
https://school.infourok.ru/videouroki/fdddd387-b55d-4073-ae9a-d346775d3aff
https://school.infourok.ru/videouroki/fdddd387-b55d-4073-ae9a-d346775d3aff
https://school.infourok.ru/videouroki/6ed087c5-1f31-4691-82bf-d7bb6db0f703
https://school.infourok.ru/videouroki/6ed087c5-1f31-4691-82bf-d7bb6db0f703
https://school.infourok.ru/videouroki/0b754e7e-010e-4bb9-81a9-d9e9e202ab15
https://school.infourok.ru/videouroki/0b754e7e-010e-4bb9-81a9-d9e9e202ab15

IIpencrasnenue o
CrangapTHON MOAEIH.
KBapk-rimoonHnas
MOJIETIb a/IpOHOB

117

118

du3uka 3a npeaeaaMu
CranpmapTHOi MOJenH.
Témuas marepus u
TEMHAs SHEPTHUSL.
EnunctBo ¢puznueckoit
KapTUHBI MUpa

Oransl pa3BUTHUS

ACTPOHOMMUMH. 3HaueHME
ACTPpOHOMUH

bubmuorexa [JOK
https://m.edsoo.ru/c026fd37

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

119

120

121

[IpuMeHnMOCTB 3aKOHOB
bu3HuKY IS
0O0BSICHEHUS IPUPOIBI
KOCMHUYECKUX 00BEKTOB.
Mertoasl
ACTPOHOMUYECKUX
HCCIIeJOBaHUM

CoBpeMeHHbIe
ONITUYECKUE TEIECKOTBL,
PaMOTENECKOIIBI,
BHeaTMoc(epHast
aCTPOHOMHUS

Bup 3Bé3anoro neba.
Co3Besaus, Apkue
3BE3/1bI, TUTAHETHI, UX
BUJIIMOE JIBUKECHUE

bu6mmorexa [IOK
https://m.edso0o.ru/39c44028

bu6mmoreka [IOK
https://m.edsoo.ru/4877aale

bu6mmoreka [IOK
https://m.edsoo.ru/aac588eb



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb

122

123

124

ConHeyHas cucTeMa.
Counune. Conneunas
AKTUBHOCTbh. MICTOUYHHK
sHepruu CoJiHIa U
3BE3]T

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTHUKH.
Jnarpamma
"CreKTpaJbHbINA KIacc —
CBETUMOCTB"

3Be3 bl TIIaBHOM
[IOCJIEN0OBATENBHOCTU

bubmuorexa [JOK
https://m.edsoo.ru/22748eb4

bubmuorexa [JOK
https://m.edso0o.ru/42169944

bu6mmoreka [IOK
https://m.edsoo.ru/b3cb766¢

125

Bnytpennee ctpoenue
3BE311. COBpeMEHHbIE
MPEACTABICHUS O
HpOI/ICXO)KIleHI/II/I nu
spomronuu CoJIHIIA U
3BE3. DTanbl JKU3HU
3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/d09da494

126

Mneunsiii [1yte —
Hama ["anaktuka. Tunsl
rajaktTuk. Y€pHeie
JBIPBI B IPAX TajJaKkTUK

bu6mmoreka [IOK
https://m.edsoo.ru/7cd10a0a

127

Bcenennast.
Pacmmpenne
Bcenennoii. 3akon
Xab06mna. Teopus
bonbioro B3phiBa.
PenukroBoe nzmyuenue

bu6mmorexa [IOK
https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

128

MacmrabHast CTpyKTYypa
Bcenennoi.
MerTtaranakTtuka

bubmuorexa [JOK
https://m.edsoo.ru/ce234633

129

130

131

Hepeménnsie
poOIeMBI aCTPOHOMUU

Du3nYeCKUil MPaKTUKYM
no teme "UcciaenoBanue
MarduTHOTO MHOJIS
MMOCTOSIHHBIX MarHuToB"
w "UccnemoBanne
CBOICTB
(heppoMaraeTukoB" MU
"UccneqoBanue
JIEHCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM"

Pu3nuecKuil IPaKTUKYM
o teme "U3mepenue
cwiibl Ammnepa nuinm
"N3y4yenue
3aBUCHUMOCTH CHJIBI
Amrniepa OT cuibl Toka"
unu "OnpeneneHue
MarHMTHON MHTYKIIUU
Ha OCHOBE U3MEPEHUS
cuibl Ammnepa”

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

bu6nmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCKUil IPAKTUKYM
o TeMe "HccnenoBanue
SIBJICHUS

https://m.edsoo.ru/c36658da



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da

133

134

135

136

3JIEKTPOMArHUTHOM
UHAYKIUU'" Win
"Onpenenenue
WHIYKIIUA BUXPEBOTO
MarHuTHOTO 10JA"

PuU3NYECKU IPAKTUKYM
no teme "UcciaenoBanue
SIBJICHUS
CaMOMHAYKIUHU" WU
"CoOopka Moaenu
3JIEKTPOMArHUTHOT'O
reHeparopa"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenue
repuo/ia CBOOOTHBIX
KOJICOAHHMI HUTSIHOTO U
MIPYXUHHOTO
MasATHHKOB"

Pu3nuecKuil IPaKTUKYM
10 TEME
"IIpeobpa3oBanue
SHEPTUU B NPYKUHHOM
MasiTHUKeE"

Pu3nYeCKUil IPAKTUKYM
o teme "HccnenoBanue
MEPEMEHHOTO TOKa
4yepes Mociae10BaTeIbHO
COCIUHEHHEBIC
KOHJIEHCATOP, KaTYIIKY

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

bubmuoreka [JOK
https://m.edso0.ru/5d159d35

bu6nmoreka [JOK
https://m.edsoo.ru/a28026bd

bubmuorexa [JOK
https://m.edso0.ru/89dc2d90



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

137

u pe3ucrop" win
"UccnenoBanue pabOThI
HCTOYHUKOB CBETA B
LIeTIA TTIEPEMEHHOTO
TOKa"

PuU3NYECKU IPAKTUKYM
o teme "N3yuenue
rapaMeTpoB 3BYKOBOM
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/b100661a

138

139

PuU3NYECKU IPAKTUKYM
o Teme "U3mepenue
MOKa3aTes
npeaomieHus crexkia
nmu "[lonyuenue
M300paKeHUs B CHCTEME
13 IJIOCKOT0 3epKaja u
JUH3BI"

Du3nuecKuil IPaKTUKYM
o reMe "HccnenoBanue
3aBUCHUMOCTH
(hOKYCHOTO PacCTOSIHUS
OT BellecTBa (Ha
MIpUMEPE KHUJIKIX
nmuH3)" nwin "U3mepenue
(hOKYCHOTO pacCTOSIHHS
paccenBarOnIMX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

bu6nmoreka [JOK
https://m.edsoo.ru/b879fb3f

140

Pu3NYeCKUil IPAKTUKYM
o teMe "HaOmronenue

T paKIH,

bu6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTephEpEeHINH U
noJjsipusanuu ceera'

141

142

PuU3NYECKUN IPAKTUKYM
o Teme "OnpeneneHue
UMITYJIbCa ¥ SHEPTHH
PENATUBUCTCKUX YACTHUIL
(o pororpadusm
TPEKOB 3aPsKEHHBIX
Y4acTUIl B MArHUTHOM
mose)"

Pu3NYECKU IPAKTUKYM
o teme "N3mepenue
nocrosinHoi [Inanka Ha
OCHOBE UCCIICZIOBAHUS
dhoTodrddekra" nmm
"HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa
4yepe3 CBETO/IUO/ OT
HanpspkeHus"

bubmuoreka [JOK
https://m.edsoo.ru/63756¢47

bubmuorexa [JOK
https://m.edsoo.ru/eb916f82

143

Pu3nuecKuil IPaKTUKYM
o TeMe "HccnenoBanue
CIIEKTpa Pa3peKEHHOTO
aTOMapHOI'0 BOJOPOAA U
U3MEpPEHHE OCTOSIHHON
PunGepra"

bu6nmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYeCKUil IPAKTUKYM
o teme "HccnenoBanue
pagnoaKTUBHOTO (JOHA C
HCIIOJIb30BAHUEM

bubnmoreka [JOK
https://m.edsoo.ru/c3dabe6e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

no3uMerpa uiu
"M3y4yeHue noriomeHus
OeTa-4acTHUIl
alroMuHNEM"

145

Pu3NYECKU IPAKTUKYM
no teme "HaGmonenus
3BE31HOro Heba
HEBOOPYKEHHBIM
TJIa30M C
HCIIOJIb30BaHUEM
KOMITHIOTEPHBIX
IIPUIIOKEHUN JUISt
olpeeeHUs
MOJIOKEHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIE CO3BE3/1Us
CesepHoro nonymapus
U sipKHe 3BE3/1bI" WK
"Habntonienus B
teneckon JIyHsl,
IIJIAaHET, TYMAHHOCTEN U
3BE3IHBIX CKOIUIEHUN"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

146

O60061meHue u
CHUCTeMaTH3aIUs
3HaHuU. Ponb ¢uzuku u
aCTPOHOMUU B
SKOHOMHYCCKOH,
TEXHOJIOTHYECKOH,

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

COLMAIIBHOM U
ATUYECKOM cdepax
JeSITeTbHOCTH YeJI0BEKa

147

O6o06menne u
CUCTEMAaTU3aLNs
3HaHu#. Poisb 1 MecTo
(GU3MKN ¥ ACTPOHOMUM B
COBPEMEHHOUN HayYHOU
KapTHHE MHpa

bubmuoreka [JOK
https://m.edsoo.ru/18f19f7c

148

Oo6o06menne u
crcTeMaTH3anus
3HaHuil. Poib
¢busnyeckoil Teopuu B
hopMupoBaHUHT
IPEJCTABICHUN O
¢bu3nueckoil kapTuHe
MHUpa, MECTO
(bu3NYECKOI KapTUHBI
MHpa B 0011eM psiy
COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJCTABICHUN O
pupoje

bu6nmoreka [JOK
https://m.edsoo.ru/e7d400f4
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O06001IeHne 1
cUCTEMaTH3allisl 3HAHUH
o teme "Kunematnka"

bu6mmorexa [IOK
https://m.edsoo.ru/b032fc4b
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O0600mIeHne 1
cUCTEMaTH3aInsI 3HaHUH
o teMe "Kunemarnka"

bu6mmorekxa [IOK
https://m.edsoo.ru/4e31b507



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
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O060061eHue u
CUCTEMaTH3aIus 3HAHUH
mo teme "Iunamuka"

bubmuorexa [JOK
https://m.edsoo.ru/2dfbafcs
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O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUHN
o teme "CraTuka
TBEpAoro tena"

bubmuorexa [JOK
https://m.edsoo.ru/3cca482e
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O06o0061IeHuE U
CHCTEMAaTH3aINsI 3HaHUH
1o TeMe "3aKOHbBI
COXpaHEHUs B
MexaHuke"

bu6mmoreka [IOK
https://m.edsoo.ru/32a4d1a0
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O06o01eHue u
CHUCTEMAaTHU3alUs 3HAHUI
1o Teme "OCHOBBI
MOJIEKYJISIPHO-
KMHETUYEeCKOU Teopun”

bu6mmoreka [IOK
https://m.edsoo.ru/ed440ca8

155

O06001menue u
CHCTEMAaTH3aINsI 3HAaHUH
10 TEME
"TepMoarHAMHUKA.
TennoBrie MaTUHE"

bu6mmoreka [IOK
https://m.edsoo.ru/c63f7¢c10

156

O06o0menue n
cHCTEMAaTH3aInsI 3HaHUHN
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
da30BbIe NEPEXOBI"

bu6mmorexa [IOK
https://m.edsoo.ru/1d36b5b1

157

O06001menue u
cUCTEMaTH3aInsI 3HaHUH

bubmuorexa [JOK
https://m.edsoo.ru/3bf0def9



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9

o TeMe
"DnekTpuueckoe nosie"

158

O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUHN
o teme "IlocTosgsHHBIH
AIEKTPUUYECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo0.ru/71453ee6
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160

161

162

O06001enue u
CHCTEMAaTH3aINsI 3HaHUH
o teme "Toku B
pa3nuyHbIX cpenax”

O06006111eHE U
CHCTEMAaTH3allHs 3HAHUI
1o TeMme "MarauTHoe
mmoJjie"

PesepBHbIii yPOK.
O06o0uenne n
CHUCTEMAaTH3alMsl 3HaHUU
10 TEME
"DJIeKTpOMAarHuTHaS
UHIyKIUs"

PesepBHbIii yPOK.
O60061eHue 1
cUCTEMaTH3aInsI 3HaHUH
10 TEME
"MexaHnuyeckue
KoseOaHus"

bubmuorexa [JOK
https://m.edsoo.ru/3d40077a

bubmuorexa [JOK
https://m.edsoo.ru/3b4c06ae

bu6nmoreka [JOK
https://m.edsoo.ru/053e2248

bubnmoreka [JOK
https://m.edsoo.ru/d6310bfd
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PesepBHBIil ypoOK.
O06001menue u
cUCTEMaTH3aInsI 3HaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/5e2bb83d



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d

o TeMe
"DNeKTpOMarHuTHbIE
KoseOanus"

164

165

PesepBHbIii ypOK.
O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUHN
110 TeME
"MexaHHUYeCKHE U
3JIEKTPOMAarHUTHBIE
BOJHBI"

PesepBHbIii ypOK.
O06006111eH1E U
CHCTEMAaTH3allHs 3HAHUI
o Teme "Onrtuka"

bubmuorexa [JOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603
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PesepBHbIii ypOK.
O06001menue u
cucTeMaTu3alys 3HaHUI
o teme "OcuoBel CTO"

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65
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PesepBHBIii ypOK.
O06o0menue n
CHCTEMAaTH3aINsI 3HAaHUH
10 TEME
"KopnyckynsipHo-
BOJIHOBOM tyanu3m"”

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38
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PesepBHBIit ypoOK.
O06001menue u
CHCTEMAaTH3alus 3HaHUH
o Teme "dusuka
aroma"

bu6mmorexa [IOK
https://m.edsoo.ru/1f511654



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
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PesepBHBIii ypOK.
O06001menue u
CHCTEeMaTH3alus 3HaHUH
o Teme "dusuka
aATOMHOTO SIApa U
3J€MEHTapHbIX YacTull"

Pe3epBHbIil ypok.
O06006111eH1E U
CHCTEMAaTH3allHsl 3HAHUHI
o TeMe "OIEeMEHTHI
actpodu3uxu"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16

bubmuoreka [JOK
https://m.edsoo.ru/905c5ce0

bu6mmoreka [IOK
https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE

YUYEBHBIE MATEPHUAJIBI JIS1 YHEHUKA

» dmsuka, 11 krace/ KacessaoB B.A., O61ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe ob6mecTBo «M31aTenbcTBO
«IIpocsemienne»

» dusuka, 10 knacce/ KacessnoB B.A., O6111ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo
«IIpocBenienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Meronuueckoe mocodue. Duzuka 10 -11 kmaccel. YriyOsneHHBIH

ypoBenb./coct. M.I'. BacoBa - M: Jlpoda, 2020.

2. ®Ousuka. Yraoyonenusiii yposeHb. 10—11 kiaccel | paboyasi mporpamMma K
muaun YMK B. A. KacesiHoBa: yueOHO-MeToAnYecKoe mocodue / B. A.
Kacesanos, U. I'. Bnacosa. —M. : JIpoda

2 ®usuka. 10 k. YraoyOneHHslil ypoBeHs : yueOHuk / B.A. KacksHoB. — 5-¢
u3., crepeotuil. — M. : JIpoda
3 ®usuka. 11 k1. YroyoneHHslil ypoBeHs : yueOHuk / B.A. KacesaHoB. — 5-¢
u3., crepeotuil. — M. :[Ipoda

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETH

UHTEPHET

1. http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 0OPa30BaAHHSI.

2. http://markx.narod.ru/pic/ - ¢pusuka B mkoure.


http://nsportal.ru/
http://markx.narod.ru/pic/

http://festival.1september.ru/articles/ - ¢ecTuBamb Iegarornyeckux uaeh
«OTKPBITBIN YPOK».

3. http://www.fizika.ru/ - caiiT qist yanresei GU3HMKA B UX YUSHHUKOB.
4. http://lwww.physics.ru/ - marepuaisl 1Mo Gpu3nKe

5. WWW . ege .edu.ru - uaopmarmonssiid mopran EI'D

6. http :// school - collection . edu . ru/ - equnas xomiekius LIOP

7. https://school.infourok.ru

8. https://resh.edu.ru


http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
https://school.infourok.ru/
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