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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3uke 0a30BOro ypOBHS Ha YPOBHE CpPEIHETr0 OOIIETro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3yibTaTaM
OCBOGHHSI OCHOBHOHM 00pa3oBaTeNbHON mporpammsl, mpenctaBieHHbIXx B OI'OC
COO, a Takxe c yu€roMm (enepaapbHOl pabodeil MporpaMMbl BOCTIHTAHUSA U
KOHIENIMM TpenojaBaHus ydyeOHoro mpeamera «Pu3nka» B 00pa30BaTENIbHBIX
OpraHu3anusax Poccutickon Oenepanuy, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeNbHbIE MPOTPAMMBI.

Conmepkanne mporpaMMbl 10 (M3HKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatomuxcs 10-11 knaccoB npu oOydenun
ux ¢u3nuKke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOJXOJa.
[Iporpamma no gusuke coorBercTBYyeT TpeboBanusiMm ®I'OC COO k miaHupyemMbIM
JUYHOCTHBIM, TIPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OO0y4YEHHs, a TaKXKe
YUUTHIBACT HEOOXOAMMOCTh pEATH3AIMA MEXIPEAMETHBIX CBS3ed (QHU3UKHA C
€CTECTBEHHO-HAYYHBIMU YU€OHBIMH TIpeaIMeTaMu. B Hell onpenenstoTcs OCHOBHBIC
LEJU U3yyeHus: PU3UKU Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHus, MIIaHUPyEMbIE
pe3yJIbTaThl OCBOEHUS Kypca (PU3UKU: INYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHbBIE
(Ha 6a30BOM ypOBHE).

[Tporpamma o (hu3HKe BKITIOYAET:

+ TJIAaHUpPYyEMbIE Pe3yJabTaThl OCBOCHHS Kypca (hU3UKU Ha 6a30BOM YPOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO rojlaM 00yUEHUS;

*  COJACPIKAaHHUC yqe6H0r O IIpcaAMeTa «®Dduznka» 1o rogam O6y‘l€HI/IH.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX HPHUPOAbI, BBICTYMas B
KayecTBE Y4EOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CUCTEMY
3HaHUU 00 okpyxaromeM mupe. [IkonbHbI Kype QU3UKH - CUCTEMOOOpa3yIOIIHiA
JUISL €CTECTBEHHO-HAYUHbIX Y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJICHUN, H3y4YaeMbIX XUMHEH, OHOJIOTHEH,
dbusnyeckoii reorpadueit u actponoMuel. Micrnonap30BaHre U aKTUBHOE IPUMEHECHHE
($u3nYeCKUX 3HaHUH ONpENENsIeT XapaKkTep U pa3BUTUE Pa3HOOOPa3HBIX TEXHOIOT U
B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHMSI KOCMOCA, IIOJIYYEHHUS HOBBIX
MaTepuaioB C 3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3yueHue (QU3MKU BHOCHUT
OCHOBHOM BKJaJ B (OpMHpOBaHHME ECTECTBEHHOHAYYHOM KapTHHBI MUPA
oOydaromuxcs, B GOpMUPOBAHNE YMEHUN MPUMEHSITh HAYYHBIM METO]l MO3HAHUS
IPU BBIIOJHEHUN UMH YUY€OHBIX HCCIIEI0BaHUN.

B ocHOBY Kypca pu3uku 7151 ypoBHS CpEIHETO 0011ero 00pa30BaHus MOJI0KEH
P UAEH, KOTOPbIe MOKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBHMM C HEH KypC SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJICP)KUT MaTepual U3 BCeX pa3fesioB (U3MKH, BKIIOYAET KaK



BOTIPOCHI KITACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBHM C HEW MaTepuall Kypca (PU3HKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopud. Beaymum B Kypce sBisercs
(dbopMHpOBaHHE MPEJCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEUIECTBE U
ToJIe.

Hoesa eymanumapuzayuu. EE peanuszanus mnpeanosiaraeT HUCHOJIb30BaHUE
TYMAaHUTAPHOTO TMOTEHIMaga (HU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
($u3MKH ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMHU, HPAaBCTBEHHBIMU
Y HKOJIOTUYECKUMU ITpoOIeMaMu.

Hoes npuxnaonoii nanpasnrennocmu. Kypc pusuku npeamnonaraetT 3HaKOMCTBO
C LMIHUPOKUM KPYIOM TE€XHUYECKUX M TEXHOJOIMYECKUX IMPUIIOKECHUN HU3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sKonoecuzayuu peanusyeTcsi TMOCPEACTBOM BBEICHHS 3JIEMEHTOB
CoJIepKaHus, MOCBSIIEHHBIX SKOJOTMYECKUM MTPoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C PAa3BUTHUEM TEXHUKUW M TEXHOJOTHH, a Takke OOCYXICHHs IMpoOiIeM
PaLMOHAIBHOIO MIPUPOIONOIB30BaHUS U SKOJIOTHYECKON O€30MacCHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMHU Kypca (UM3MKUM Ha YPOBHE CpEIHEro OOUIEero
oOpa3oBaHus ABIAIOTCS (u3uueckue Teopuu (HOpMHUpPOBaHHME TPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKOU TEOPHH, POJIH (PYHIAMEHTAIBHBIX 3aKOHOB M
IIPUHIMIIOB B COBPEMEHHBIX IPEACTABIICHUAX O IIPUPOJIC, TPAHULIAX IPUMEHUMOCTHU
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-JesTeIbHOCTHBIN TIOX0/ B Kypce (PU3UKU pean3yeTcsl TMpexie
BCEro 3a CYET OPraHM3aluy SKCTIEPUMEHTAIBHOM AT HOCTH 00yJarommxcs. s
0a30BOro ypoBHS Kypca (PU3UKHU - 3TO HCIOJIb30BAHHE CHCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPBIE B IPOrpaMMe
no (usuke oOBbEAMHEHBI B OOIIMN CHUCOK YYEHHUYECKUX INPAKTUYECKUX PaboT.
Brigenenne B ykazaHHOM TiepedyHe JaOOpaTOpPHBIX paboT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKHU, OCYHIECTBJISIETCS YYaCTHUKaMH 00pa30BaTEIbHOrO IMpolecca
UCXOAs U3 OCOOEHHOCTEW IMJIaHUPOBAaHUS W OCHallleHus kaOuHera ¢usuku. Ilpu
3TOM oOecreuuBaeTcs OBJaJeHUE OOYyYalOUMMHUCS YMEHHUSMU IPOBOAUTH
KOCBEHHBIE H3MEPEHUs, HCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUYECKUX BEJIIMYUH U
ITIOCTAHOBKY OIIBITOB I10 TPOBEPKE MPEITI0KEHHBIX TUITOTES.

bospiroe BHUMaHKE yIEns€eTCs PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 111 pacU€THBIX 3a7a4 MPUOPUTETOM SIBIIFOTCS 3aJa4 C SIBHO 3a1aHHOU
¢uznyeckoil MoJeNnblo, TMO3BOJSIOIIME MPUMEHSTh M3YyYEHHBIE 3aKOHbl U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasfena Kypca, TaK U UHTETPUPYS 3HAHUSA U3
pa3HBIX pas3aenos. (11 Ka4eCTBEHHBIX 3a7a4 IIPUOPUTETOM SIBIIAKOTCA 3aJaHUs Ha
00BsicCHEHNE TPOTEKAHUS (PU3NIECKUX SBICHUN U MPOIIECCOB B OKPYKAIOIICH KU3HH,
TpeOyromue BbIOOpA duznueckoit MOZEIH InIE: CUTYyalluu



PaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanusimu GI'OC COO k MaTepHaIbHOTEXHUYECKOMY
oOecrnieyeHn0 yuyeOHOro mporecca 0a30Bblii ypoBeHb Kypca (DU3MKM Ha YpOBHE
cpemHero oOmiero 0o0pa3oBaHUS JODKEH HM3ydaThCS B YCJIOBHSIX MPEIMETHOTO
KaOuHeTa (U3MKK WIM B YCIOBUSAX HWHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAY4YHOI0 IMKiIa. B kaOuHeTe PuU3MKU NOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe O00OpYJIOBaHHUE JJIs BBIMOJHEHHUS YKa3aHHBIX B MpPOrpaMMme IO
(u3MKe yUeHUYECKUX NMPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYJOBaHHUE.

JlemoHCTpaniMoHHOE  O0OpynoBaHuE (OPMHUpPYETCSI B  COOTBETCTBHH C
OPUHIMIIOM MHHMMAJIbHOW JOCTaTOYHOCTH M  OOECHEYMBAET IMOCTAHOBKY
NEPEUYUCICHHbIX B IMporpamMme 1o (U3MKE KIIOYEBBIX JAEMOHCTpALUNA JUIs
UCCJICIOBAHMUSI  M3yYaeMbIX  SIBICHUW W TPOLIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe o00OpyIOBaHWE I YYCHHYECKUX MPAKTHYECCKUX padoT
dbopMupyeTcss B BHUJE TEMaTHYECKHMX KOMIUIEKTOB M 00OecredynBaeTcs B pacuére
OJIHOTO KOMIUIEKTAa Ha JBYX OOydYalIuxcsa. [eMaTHUYecKHe KOMIUICKTHI
7abopaTopHOTO OOOpPYJOBaHUSL JOJKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CHCTEM B BHJI€ IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHU HEJIIMH U3y4eHUs] PU3UKHU B 00IIeM 00pa30BaHUU SBJISIFOTCS:

- (opmupoBaHHEe HHTEpeca MW CTPEMJICHUS OOYYalONIUMXCS K HAay4IHOMY
U3YYCHHUIO TIPHPOJIbI, Pa3BUTHE HUX HHTEIUICKTYaJIbHBIX W TBOPYECKHX
COCOOHOCTEN;

. pa3BUTHE MPEJCTABICHUN O HAYYHOM METOC IMO3HAHUSA U (GOPMHUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBJICHHUSIM;

- (opmMHpoBaHKE HAYYHOTO MUPOBO33PCHHUS KaK pe3yJibTaTa U3YYCHHS OCHOB
CTPOCHHUS MaTepuu U QyHIaAMCHTAIBHBIX 3aKOHOB (DH3UKH;

. (bOpMI/IpOBaHI/IG YMCHI/If/'I O0OBACHATH SIBJICHHUS C UCIIOJIL30BAHUEM

(bU3MYECKUX 3HAHUM U HAYYHBIX I0OKA3aTENIbCTB;
« (QopMupoBaHUE TPEACTABICHUN O poiu (U3UKK ISl Pa3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX IeNeld 00eCTIeYuBAETCsl PEIICHUEM CIEIYIOMNUX 3a1ad B

npouecce U3yyeHus Kypca GU3NKU Ha ypOBHE CPEAHEro 00111ero o0pa3oBaHus:

+  IpHOOpEeTeHue CUCTEMBI 3HaHUHN 00 001UX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIOUas MEXaHUKY, MOJEKYIAPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY M SJIEMEHTHI aCTPOPHU3UKH;

+ (opMUpOBaHME YMEHHUI TNPUMEHATh TEOPETUYECKHUE 3HAHUSA Jis



00BsCHCHHST (U3WYECKUX SIBICHUN B TIPUPOAE U IS TPUHATHS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

- OCBOEHHE CIOCOOOB pEIICHHs pa3IMYHBbIX 3aJad C $BHO 3aJaHHOU
dusznyecKkoil Mofenplo, 3amad, MOAPA3yMEBAIOUINX CaMOCTOSTEIHHOE
co3aanue (HU3NUECKON MOJIENH, aICKBAaTHOM yCIOBUSAM 3a/1a4H;

+ TOHUMaHUE (PU3UYECKUX OCHOB U MPHUHIMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKHUX MPOILIECCOB, UX BIUSHUS HA OKPY>KAIOILYIO
cpeny;

+  OBJIaJICHUE METOAAMH CaMOCTOSTEIHHOIO TUJIAHMPOBAHUS W TPOBEACHUS
$u3NYECKUX SKCIEPUMEHTOB, aHajdN3a W HWHTEpIpeTanud WH(OPMAIINH,
oIpezesieHus JOCTOBEPHOCTH MOJIyY€HHOTO pe3yibTara;

- CO3/JaHME YCJIOBHUW JJIsl pa3BUTUSI YMEHUU MPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOM 1E€ATEIBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEAHETO OOIIETro
obpazoBanwms oTBoauTCs 136 yacoB: B 10 kimacce - 68 gacoB (2 yaca B Henenio), B 11
KJacce - 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme Mo (u3uMke mepeueHb J1Ia0OpaTOPHBIX U
NPAaKTHUECKUX paldOT SBISAETCS PEKOMEHIOBAHHBIM, YYHUTENb JelaeT BBIOOp
npoBeJeHUsT J1a00paTOpPHBIX pabOT H OMBITOB C YYETOM WHANBUAYAIbHBIX
0COOEHHOCTEH 00yUaroIuXCs.



COIAEPKAHUE OBYUEHUA
10 KUIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 TO3HAHUSA

du3uka - HayKa o npupoae. Haydnbpie METOIbI MO3HAHUSA OKPYKAOIIEr0 MUAPA.
Ponp skcnepumeHTa M TEOpUM B MPOLECCE MO3HAHUS MPUPOABI. JDKCIEPUMEHT B
busuke.

MonenupoBanue (pU3NUECKUX SIBICHUH M mpoueccoB. HayuHble THIOTE3BI.
dusnueckue 3aKOHbl U TEOpUH. ['paHUIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Ponp u mecto usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAYYHON KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ LUPPOBbIE H3MEPUTENIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JBUKEHUS.
Cucrema orcuéra. TpaekTopus.

[Tepemerienne, CKOpocTh (CpeAHsisl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MATEepUaIbHOM TOYKHM, MX MPOEKIMHM HA OCH CHCTEMbI KOOpJWHAT.
CroxeHue NepeMeNIeHN U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MNPSMOJMHENHHOE MBMKeHue. ['papuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NYTH U IEpPEMELICHUS
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOomHOE TIafieHue. Y CKOpeHHE CBOOOHOTO A ICHUS.

KpuBonmHenHoe nBrKeHNE. I BUKEHHE MATEPUAIIBHON TOYKH 110 OKPY’KHOCTH
C IOCTOSIHHOM II0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHAs CKOPOCTb.
[Tepuon u yacrota obpamienus. LleHTpocTpeMUTenbHOE YyCKOPEHHE.

TexHuueckue yCTpoWCTBA U MNPAKTUYECKOE NPUMEHEHHWE: CIUAOMETD,
JIBUYKEHUE CHAPSA0B, LIETTHbIE U pEMEHHBIE TIEPEIayuu.

Jlemoncmpayuu

Mopaenp cucTeMsl OTCYETA, WIUTKOCTpALUsl KMHEMATHYECKUX XAPAKTEPUCTHUK
JBUYKEHUS.

[Ipeobpa3zoBanne ABMKEHUHN C HCTIOIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmronenune nBukeHHs] Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaJeHHUS.

Hanpagienue ckopocTu 1ipy ABUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabonvl

N3ydyeHne HEpAaBHOMEPHOIO ABHMKEHUSA C LEIBIO ONMPENCICHUS] MTHOBEHHOU
CKOpOCTH.

HccnenoBaHnne COOTHOLICHUS MEXKIYy IYTSAMH, IPOWICHHBIMU TEIOM 3a
IIOCJICIOBATEIbHBIC PABHBIE IMPOMEXYTKM BpPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne IBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

W3ydenne ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutensHOCcTH — ['aymmitess.  IlepBwlii  3akoH  HproToHa.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Tpunuun cynepnosuiiuu cui. Bropoit 3akod HeroToHa 111
MaTepuaabHOW TOUKU. TpeTnii 3akoH HproTOHA 1J1s1 MaTepraibHBIX TOYEK.

3akoH BcemupHoOro Ttsirorenus. Cuia TsbkecTu. llepBas kocMuueckas
CKOpOCTB.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl TpeHus (mokosi, CKobxkeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKOJBKEHHS U cuila TpeHus nokosa. KoadduimeHt tpeHus.
Cuita cOnpOTUBIIEHUS MPU IBUXKEHUU TEa B AKUJIKOCTH UIIU Ta3e.

[ToctynaTtensHOe 1 BpamaTeabHOE ABMKEHUE aOCOIIOTHO TBEPAOTO Tena.

MoOMEHT cuiIBl OTHOCHUTENBHO OCH BpameHusa. [lmewo cunbl. YcmoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: IOIAUIUITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUN.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMNX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune Cuil.

3aBUCHUMOCTh CUJIBI YIIPYTOCTHU OT JiepopManuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MTAJICHHUH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHs TBEPAOTO Teina. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

W3ydenne qBmxeHust OpycKa Mo HaKIIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pE3UHOBOM 00pa3slie, OT UX AedopMalum.



HNccnenoBanne ycioBUM paBHOBECHS TBEPAOTO TeEla, HMMEKOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbe MaTepualibHOM TOUYKHM (Teja), CUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbec CWiIbl 1 W3MEHEHME HUMITYJIbCa Tea. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHME.

PaboTa cuiibl. MOUTHOCTD CHUJTBI.

Kunernueckasi sHeprus maTepuaibHOM TOuku. TeopemMa 00 H3MEHEHHUH
KMHETHUYECKOU SHEPTUMU.

[TorenuuanbHas SHEPTHS. [ToreHuunanbHas SJHEPTHS YIPYTO
nehopMUPOBAHHOM MIPY>KUHBL. [loTeHIMaIbHASI SHEPTHUS Tena BOJIU3U TOBEPXHOCTH
3eMIIH.

[loreHnuanbHple WM HENOTCHIMAJIbHBIE  CUJIBL. CBszp  paboOTHI
HETMIOTECHIUAIBHBIX CHJI C ©3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI TEN. 3aAKOH
COXPaHEHHSI MEXAaHUYECKON IHEPTHUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBAa M IPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexoa MOTEHIIMATLHOM SHEPTUH B KHHETHUECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsle padonul

N3yyenue aOCOJIIOTHO HEYHIPYroro yjapa ¢ IMOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanuie cBsizu pabOThI CUIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEpPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MousekyasipHas pu3uKa 1 TEPMOAHUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe mgBwxenue. Juddys3us. Xapakrep IBUKEHHS H
B3aMMOJICUCTBUS YACTHI] BellecTBa. MOJENM CTPOEHUS TIa3oB, XUAKOCTEU H
TBEPABIX TEN U 00BSICHEHNE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeinei. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkama temmnepatyp
Llenbcus.

Mopens  uaeasbHOro  raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KUHETUYECKOW TEeopuM HeajdbHOro rasza. AOCONIOTHas TemrepaTypa Kak Mepa
CpeIHEe KHHETHYECKOW SHEpPruM TEeIUIOBOro JBMKEeHUs vacTul rasa. lllkana



temneparyp KensBuna. 1'azoBbie 3akoHbl. YpaBHeHue MeHneneeBa-KiamnepoHa.
3akoH JlanpToHa. M30mponecchl B UACaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe NpeICTaBlICHUE U3OIMPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue YCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
OoapoMmeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BemlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKA3bIBAOIIIHE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEHCTBHA.

Mopaenb, WUTIOCTpUpYIOLIas IPUPOAY AaBICHHUS I'a3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHHUS HWJICAIbHOIO Tas3a,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnsle padonmul

OnpeneneHne Macchbl BO3/lyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEPECHHM
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXTY MapaMeTpaMu COCTOSIHUSL pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamuKu

TepMmoanHaMuueckass cucteMa. BHYTpeHHSA 3HEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ u3MeHeHus. KomuuecTBo TemnoTsl U padboTta. BHyTpeHHss
BHEPrUsl  OJHOATOMHOIO  HWJEaJbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y elbHas TEMIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH MpH TEIIIONEepeaye.

[Tonsitue 006 amuabatHOM mpouecce. I[lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHnue mnepBOro 3akoHa TEPMOJMHAMHMKHM K u3orpoiieccaMm. ['paduyeckas
UHTEpHpeTanus padoThl rasa.

BTopoii 3akon TepmoauHamMuk. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IC.

TeruoBele  MammHbl.  [IpUHOMIBI  JEWCTBHSL  TEIUIOBBIX  MAIIHWH.
[IpeoOpa3zoBanus »HEpruuM B TEIUIOBBIX MamuHax. KoadduiueHt mnone3Horo
nerictBug TeruioBoM MamuHbl. [{ukn KapHo u ero kosd@uimeHT mosie3HOro
JNEUCTBUA. DKOJIOTHUECKUE MPOOJIEMBI TEIUIOAHEPT€TUKH.

TexHuyeckue yCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JBUraTellb
BHYTPEHHETO CTOpaHMs, OBITOBOM XOJIOAMIBHHUK, KOHAUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEpPruM Tejia MPU COBEPIICHUH pPabOThI: BBUIET



npoOKM W3 OYTBUIKM TIOJ JEHCTBHEM CKAaTOTO BO3ayXa, HarpeBaHme s¢upa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

M3meHeHne BHyTpEHHEH dHEPTruu (TeMIlepaTyphl) Tejla IpH TeIionepeiaye.

OmneIT 0 aAMabaTHOMY PACIIMPESHUIO BO3TyXa (OIBIT ¢ BO3YIITHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTaTeliss BHYTPEHHETO CrOpaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3MepeHue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeuwyecmea. Dazoevie nepexoont

[TapooOpa3oBanue u koHAcHCarus. VMcnapenune u kuteHne. AOCOIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO31yxa. HachlllleHHBIH Tap. YenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHUS OT JIaBJICHUS.

TBépmoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctayuioB. JKuakue kpucramuisl. CoBpemeHHble Marepuansl. [limaBinenue u
KpUCTaUIA3aIys. Y aelibHas TerioTa miasieHus. Cyommmanms.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHu4eckre yCTpPOMCTBA W IPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUH MOJYYCHUSI COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunenue npy noHW>KEHHOM J1aBJICHUU.

CnocoObI U3MEPEHUS BJIaKHOCTHU.

HaOmronenune HarpeBaHus U IUIABJICHUS KPUCTALIMYECKOTO BEIIeCTRA.

JleMOHCTpalusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuol

N3mepenne 0THOCUTENBLHON BIIaXKHOCTH BO3/yXa.

Paszgea 4. JnekTpoanHammuka

Tema 1. Inekmpocmamuka

DJIeKTpU3aus Tell. DNEKTPUIECKUM 3apsl. [[Ba Buaa aneKTpuyecKux 3apsioB.
[IpOBOJHUKM,  OUANEKTPUKA W MOJYNPOBOAHUKUA. 3aKOH  COXpPaHEHHUS
IIEKTPUYECKOTO 3apsija.

B3aunmoneiictBue 3apsinoB. 3akoH Kynmona. TodeuHbIi 3JIEKTPUYECKHI 3apsi.
Onekrpudeckoe 1none. Hanpspk€HHOCTe  anekTpuyeckoro moid.  [IpuHmmn
CYNEPIO3UIMH SJIEKTPUYECKUX NoJieh. JIMHUM HanpsHKEHHOCTU AJIEKTPUYECKOrO
HOJIA.

Pa6ora cun anexrpocratnueckoro noss. Ilorenuuan. PasHocTs noTeHnnanos.

HpOBOI[HI/IKI/I N JUIJICKTPUKH B 3JICKTPOCTATHYCCKOM IIOJIC. I[I/I&TIGKTpI/I‘-ICCKa}I
IMPOHNLACMOCTD.



DNeKTpoE€MKOCTh. KOHJIeHCATOp. DIEKTPOEMKOCThD IUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: DIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAsl 3allliTa, 3a3eMJICHHE JJIEKTPONpHuOOpOB,
KOHJICHCATOpP, KOMMPOBAJIBHBIN annapar, CTPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

BzaumopelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOPA OT IUIOLIA/IN TIJIACTHH,
PACCTOSTHHSI MEK]1y HUMU U TIUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DIIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUSA SIICKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 1711 y4acTKa LEnu.

DJIEKTPUYECKOE CONPOTHUBIICHUE. Y IENBHOE CONPOTUBIICHUE BELIECTBA.
[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDxoyns-Jlennma.  MoiHOCTB
IEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILIAsl CUJIa U BHYTPEHHEE COMNPOTUBICHUE HCTOYHHKA TOKA.
3axoH Oma 111 MOTHOM (3aMKHYTOM) 3JIeKTpuueckoi nenu. KopoTrkoe 3aMbIkaHue.

OJIEKTpOHHAass  NPOBOJMMOCTb  TBEPIABIX  METAJUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKH. CobcTBeHHas 51 [IPUMECHAS IIPOBOJIUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p-ni-niepexoa. [1oaynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMM TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.

DNeKTpudecKnii TOK B ra3zax. (CamMoCTOATENbHBII U HECAMOCTOSATEIIbHBIM
pazpsaa. Monunus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE TPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTAT, HWCTOYHHKM TOKAa, JJIEKTPOHArpeBaTEIbHbBIE IMPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BAKYyMHBIN U0,
TEPMUCTOPHI ¥ POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN THO]I, TajbBaHUKA.



Jlemoncmpayuu

W3mepeHne CUiibl TOKa U HaIPSKEHMUS.

3aBUCHUMOCTh CONPOTHUBJIECHUS LWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUJIOIIA/IN TTOTIEPEYHOIO CEUYECHMS M MaTepraa.

CMemaHHoe COeTMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne 3IeKTpoABMXKyLIeH cuibl. KopoTkoe 3aMblkaHMe
rajbBaHUYECKOI0 2JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IINEKTPOITUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI POBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopnsle pabonvl

M3ydeHne cMemaHHOro COeIUHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTpOABMKYIIEN CHIIBI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmonenue snextpomnusa.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6azoBoro ypoBHsa B 10 kiacce oCylIeCTBISETCS C
Y4ETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€M € KypcaMM MAaTEMAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nousimus, CBA3aHHBIE C M3YYEHHUEM METOJOB HAyYHOTO
NO3HAHUA: SIBJICHHE, HAy4dHbId (akT, rumnoresa, (U3MUecKas BeIUUYMHA, 3aKOH,
TeOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MO/IEIb, U3BMEPEHUE.

Mamemamuxa: pelieHHE CUCTEMbl YPaBHEHUM, TuHEHHAs QyHKITuS,
napabona, runep0oia, ux rpaduku U CBONCTBA, TPUTOHOMETpPUYECKUE (HYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X IPOCKLIUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

bBuonozus: mexannyeckoe IBMKEHHE B KHBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAul, TEIJIOBOE PABHOBECHUE),
IEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BEILIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAcCa, TEMJIOBBIE CBOMCTBA TBEPIBIX TEI, KUJKOCTEN U ra30B,
DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTHYECKAS  JUCCOLMALIMS,
rajbBaHUKA.

l'eoepaghus: BIaXXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHE IBMKEHUN C HCIOJB30BAHUEM MEXaHHU3MOB,
y4€T TpPEHUS B TEXHUKE, IOAMIMIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JApPYTHE), JABUTATElb BHYTPEHHETO
cropanusi, rnapoBasi TypOuHa, ObITOBOM XOJOJUIBLHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MAaTE€pUaoB, B TOM UHCIE HAHOMATEpPUAlOB, U



HAHOTEXHOJIOTHH, JJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE JJIEKTPONpuOOpOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AJNIEKTPOHArPEBATEIbHbIE puOOPHI,
AIIEKTPOOCBETUTEIBHBIC IPUOOPHI, FaIbBAaHUKA.

11 KIIACC

Pa3znen 4. JiekTrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHl. B3auMoaeicTBE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarHuTHOM UHAYKUWH. [IpuHIKI Cynepno3ullud MarHUTHBIX MOJEH.
JluHnn MarHUTHOM WHAYKOMM. KapTWHa JMHUM MarHUTHOM WHIYKIUU ITOJIS
MOCTOSTHHBIX MarHuTOB.

MaruutHoe 1oJ€ TpPOBOAHMKA C TOKOM. KapThHa JWMHHI WHAYKUIAH
MAarHuTHOTO TOJISI JIJIMHHOTO MPSIMOrO0 IMPOBOAHUKA M 3aMKHYTOTO KOJBIEBOTO
IIPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJib U HallpaBJICHUE.

Cuua JIopeHua, €€ MOyJib M HallpaBJI€HUE. [{BUKEHUE 3apsSyKEHHOW YaCTUIIbI B
OJTHOPOJIHOM MarHuTHOM mouie. Pabora cuiiel Jlopenna.

SBmeHne ANEKTpOMAarHUTHOW MHAYyKUMH. [IOTOK BekTOpa MarHMTHOM
UHAYKOUU. OJEKTPOABMKYIAs Cula HWHIAYKUMWWA. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu @apanes.

BuxpeBoe anexrtpuyeckoe IMose. OJIEKTPOABMKYINAS CHIA HWHAYKLIUU B
IPOBOJIHUKE, IBUKYILIEMCS IOCTYNATENbHO B OAHOPOJIHOM MAarHUTHOM IOJI€.

[TpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBI€HME CAMOMHAYKUHMH. OJIEKTPOJABHXKYILAs  CHJIA
CaMOWHIYKIINH.

DHEpPrusi MarHUTHOTO MO KATYLIKH C TOKOM.

DIJIEKTPOMAarHuTHOE MOJIE.

TexHUYeCKHEe YCTPOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHBIE
MarHuThbl, 3JICKTPOMArHuThl, 3JEKTPOJBHUIaTEllb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOTO MMy4YKa MATHUTHBIM MOJIEM.

JIuHMM UHYKITUM MarHATHOTO TOJIS.

B3auMozeicTBre ABYyX MPOBOJHUKOB C TOKOM.

Cuia Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBaeHuE 3JIEKTPOMAarHUTHOM UHTYKLIHH.



[TpaBuno Jlenua.

3aBUCUMOCTh AJIEKTPOABMIKYIIEH CHUJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHUTHOI'O ITOTOKA.

SIBiieHHE CAaMOMHIYKITUH.

Yuenuuecxuii sxcnepumenm, nabopamopHuvie pabomuol

N3ydeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

UccnenoBanue aeiicTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 2JIEKTPOMArHUTHOM UHAYKIIMH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazcHUMHbLE KOAEOAHUA

KonebarenbHas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJEOAHMUS.
["apmonnueckue konebanus. Ilepuon, wacrora, ammiautyga v Qaza KoseOaHUIL.
[Ipy>kMHHBIN MasATHUK. MareMaTU4eCKnii MasTHUK. YPABHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Npyu rapMOHNYECKUX KOJIeOaHMUSX.

Konebatenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHWTHbBIE KojeOaHUs B
UJCATBHOM KOJIEOATEIbHOM KOHTYype. AHANOTUs MEXAY MEXaHUYECKUMHU MU
AJIEKTPOMAarHUTHbIMU KoseOanusiMu. ®dopmyna Tomcona. 3akoH coXpaHEHHs
HHEPrUU B UJCATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxarmMX KoyieOaHUAX. BbIHYKIEHHbIE MEXaHUYECKHE
kosiebanus. Pezonanc. BeiHyX1€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMsL.

[lepemennbii TOK. CHHyCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOI0 TOKAa. AMIUINTYAHOE W JACHCTBYIOLIEE 3HAYEHUE CHJIBI TOKa MU
HaIPSDKEHHUSL.

Tpanchopmarop. ITpousBojsicTBO, mepeaadya U MOTPEOJICHUE AIEKTPUUECKOM
DHEPIrUr. DKOJIOTMYECKHME PUCKH IPHU IPOU3BOJACTBE AIEKTpodHepruu. Kynprypa
VICIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKHUN
3BOHOK, T€HEPATOP EPEMEHHOTO TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOATEeIbHOW CHUCTEMBl (MPY>KUHHBIM WU
MaTeMaTHYECKUN MasiTHUK).

Habmroienue 3aTyxaronmx KoiaeOaHui.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

HaGmronenue pe3oHauca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA M HAIPSKEHHsI OT BPEMEHHU) IS
ANEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc mnpu mocrmenoBaTENbHOM — COEAWHEHHHM PE3UCTOPA, KATYIIKH
VHIYKTUBHOCTH Y KOHJIEHCATOPA.



Mopenps TMHUY ANEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabonvl

HccnenoBanue 3aBUCUMOCTH NEPUOAA MalbIX KOJeOaHUH Ipy3a Ha HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenenoBanre neEpeMEHHOTO TOKA B LEMH U3 TTOCIEN0BATENBHO COCTUHEHHBIX
KOHJICHCATOpAa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

Mexanudeckue BOJHBI, ycloBHUA pacnpoctpaHeHus. Ilepuon. Ckopocth
pacrpocTpaHeHuss W JUIMHA BOJIHBL llomepeduHsle WM TPONOIBHBIE  BOJIHBL
HNuTtepdepeHuus u nuPppakiuus MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3Byka. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OIIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI U3JIyYEHHUs 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenranus BexkropoB E, B, V B anexktpomarautHo# BosiHe. CBOMCTBA
ANIEKTPOMATrHUTHBIX BOJIH: OTPa)XCHHE, MPEOMIICHUE, MOsIpU3anus, TudpaKims,
uHTeppepeHus. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI pagUOCBA3U U TeNeBUACHUA. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHUYecKue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas JHArHOCTHKA B TEXHUKE W MEIULMHE, panap,
paguonpuéMHHUK, TeIIEBU30p, aHTeHHA, Tenedon, CBY-medn.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJH.

KoneOmromieecst Te€10 Kak HICTOYHUK 3BYKa.

Habitoienue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny u Aupakini MEXaHMIeCKUX BOJH.

3BYKOBOW pE30HAHC.

HaGmtoneHue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOM KOJIeOaHUH.

HccenenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHUE,
npenoMIIeHUE, ToNApu3anus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. IIpsAMoIMHENHOE paclpoCTpaHEHHE CBETa B
onHopoaHou cpene. Jyu cBera. ToueuHbIN HCTOYHUK CBETA.

OTtpakeHue cBera. 3akoHbl OoTpaxkeHus: cBeta. [locTpoeHne M300pakeHHil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MIPETOMIICHUS CBeTa. AOCOIOTHBIN MMOKAa3aTeNb
npesomieHus. llosHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHUS.



Hucnepcus ceeta. CrnoxkHbIil cocTaB Oenoro cBeta. LIBerT.

Cobuparoniyie U paccenBaroliye JUH3bl. ToHKas TuH3a. POKYCHOE paccTOsHUE
U ONTHUYECKasl cujia TOHKOM JuH3bL [locTpoeHune n3o0pakeHui B cOOMparouX U
pacceuBaromux JuH3ax. DopMysia TOHKOM JTUH3bL. Y BEJIMYEHUE, TABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VY cnoBust HAOIIOIEHUSI MAKCUMYMOB M MUHUMYMOB B UHTEP(hEPEHIIMOHHONU KapTHHE
OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JludpakimmonHas peméTka. YCIOBHE HAOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB IIpH MaJ€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPAKITUOHHYIO PEHIETKY.

[Tonspusanus csera.

TexHu4ecKue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHWE: O4YKH, JIyIa,
(doToamnmapat, NPOEKIMOHHBIN annapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONITUKA,
Tu(pakMOHHAs PEMIETKA, MOISIPOU/I.

Jlemoncmpayuu

[IpssMoIMHEHOE pPacIpOCTpaHEHUE, OTPaKCHUE M IPEJOMIICHHE CBETa.
OnTrueckue mpuOOpHI.

[TonmHOe BHyTpeHHEE oTpakeHre. Mozellb CBETOBOIA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

Mopaenn MEKpOCKOIIa, TENECKOA.

Habmronenue narepdepeHny cBera.

Habmonenue nudpakuuu ceera.

Habmronenue nucnepcun cBera.

[Tosyyenue ciekTpa ¢ IMOMOIIBIO TPU3MBI.

[TosydyeHue ciekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmonenue nosisipusamnuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3mepenue nokaszatesns IpeJoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300paKeHUI B JTHH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3zges 6. OcHOBBI CIeUAJIBLHOM TEOPUH OTHOCHUTEIbHOCTH

[ 'paHUIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. [oCTynaTsl criennanibHOM
TEOPUU OTHOCHUTENBHOCTH: MHBAPUAHTHOCTb MOAYJII CKOPOCTH CBETAa B BAKYyME,
MIPUHIUIT OTHOCUTENBHOCTH DWHIITENHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHM U COKpAIllCHHE
JUIMHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUILIBI.

CBs13b MacChl C YHEPTUEN U UMITYJILCOM PEJIITUBUCTCKOM YaCTULBI. DHEPIrus



ITIOKO4I.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonsl. Dopmyna [lnanka cBs3u sHEpruu POTOHA C €r0 YACTOTON. DHEPTUs U
UMITYJIbC (POTOHA.

OtkpeiTre u uccaeaoanue Goroddpdexra. Onwitel A. I'. CTomeToBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreiiHa 1151 potodrddexra. «KpacHas rpaHuiian
dotorddexra.

JlaBnenue ceeta. OnbiTel I1. H. JIeGenera.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckue YCTPONCTBA U TMPAKTHUUYECKOE NPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYMK, CoTHEUHAs OaTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoToaddexra.

CBeTommon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuio a -4acTHI.
[InanerapHast Mmoaens aroMa. [loctynatel bopa. M3mydenue u nornoiieHrue GpOTOHOB
IIPU IIEPEXOE aTOMa C OAHOTO YPOBHS YHEPTUM Ha Apyrou. Buasl ciekTpoB. CHiekTp
YPOBHEHN SHEPTUM aToOMa BOAOPOAA.

BonnHoBbie cBolicTBa yactuil. BosiHbl ne bpois. KopryckynsipHO-BOJIHOBOM
JTyaJu3M.

CNOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPHUMEHEHHE: CHEKTPAIBbHBIN
aHaM3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopaens onbita Pesepdopra.

OmnpeneneHue JIMHBI BOJIHBI Ja3epa.

HaOnronenue TMHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptsle pabonul

HaOmnronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe aopo

OKCINEPUMEHTHI, JOKA3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktTuBHOCTU. OnbITH Pe3epdop/a no onpeneneHnio cocraBa paguoakTUBHOTO

u3nyuenus.  CpoiictBa  anbda-,  Oera-, ramMMma-usnyudeHus.  BrushHue
PaaOaKTUBHOCTH Ha KUBBIC OPTaHU3MBI.



OTkpeiTHE TIpOTOHA W HeWTpoHa. HykmonHas monens siapa [elizenOepra-
NBanenko. 3apsag sapa. MaccoBoe uncio sijpa. M30Torsbl.
Anbba-pacnaa. DJIEKTPOHHBIH U MO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOIO PacIaia.
DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext macchl sapa.
S nepHble peakuuu. Jlenenue u CUHTE3 sI€Ep.
Anepubiii peaktop. TepMosmepHbiii cuHTe3. [IpoOGiaeMbl M TEPCHEKTHUBBI
AJICPHOM PHEPTETUKH. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTrEeTUKHU.
DnieMeHTapHble 4acTULbl. OTKPBITUE MO3UTPOHA.
Meroabl HaOIIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
dyHaMeHTaIbHbIE B3auMOJIeHcTBUS. EAUHCTBO u3nueckoil KapTUHBI MUpA.
TexHn4eckue yCTpOWCTBA M IMPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, simepHblit peakTop, aToMHasi 6oMoa.
Jlemoncmpayuu
CUYETUMK HOHUBUPYIOLINUX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusim).

Pa3znen 8. DiiemMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

DTarnbl pa3BUTUS acTpOHOMUHU. [IpukiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3BEé3gHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUJIAHETHI, UX BUJIUMOE
JIBUKEHHUE.

CoJiHeUHasl cucTeMa.

Counnue. ConHeuHast akTUBHOCTb. lcTounmnk sHeprun CoJiHIA U 3BE31. 3BE3 MBI,
VX OCHOBHBIC XapaKTEPUCTUKU. JlnarpaMma «CIEKTPAIbHBIN KJIACC - CBETUMOCTB.
3BE3/bI TJIABHOW MOCIIENOBATEIbHOCTH. 3aBUCUMOCTh «MAacCa - CBETHUMOCTBY IS
3BE3/] TJIABHOM MOCIIe10BaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE
MPEJICTABICHUS O MPOUCXOXKJIACHUU W 3BoJOIUKM CoJHIAa W 3BE3/. DTalbl KU3HU
3BE3I.

Mueunsiii [lyte - nHama ['anaktuka. [lonoxxenne m aBmxkenue CoJiHIAa B
[NamakTuke. Tunel ranakTuk. PaguoranakTuku u KBasapsl. UEpHBIE NBIPBI B sIpax
rajaKkTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xab0ma. Pazberanue raimakTuk.
Teopus boapmoro B3peiBa. PEIMKTOBOE H3TydEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie npo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HabmroneHuss HEBOOPYKEHHBIM TJIa30M C HMCIIOJIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKCHUHN ISl OTIPEICTICHUS TTOJI0KEHNS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO



JIaTy: OCHOBHBIE CO3Be311sd CEeBEPHOro MONYIIAPUS U IPKUE 3BE3BI.

HabGmtonenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O6o0maromee NOBTOPEHUE

Ponsr ¢u3ukm wm acTpoHOMHMM B OSKOHOMHUYECKOW, TEXHOJOTHUYECKOH,
COLIMAJIBHON U 3THYECKOU c(pepax NesTeIbHOCTH YEIOBEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHUH B COBPEMEHHON HAYyYHOUW KapTUHE MUpPA, POJib (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU TIPEJICTABIICHUN O (PU3NYECKON KapTHUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUM
O MPHUPOJE.

MesxknpeaMeTHbIe CBSI3H

Nzyuyenue xypca ¢usuku 6a30Boro ypoBHsa B 11 kiacce OCYIIECTBISIETCS C
Y4ETOM COJIEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M € KypcamMH MaTEMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHBIE C M3yYEHHEM METOJOB HAyYHOT'O
MO3HAHUS: SIBJICHUE, HayudHbId (akT, rumnoresa, (u3nyeckass BeJIWYMHA, 3aKOH,
Teopus, HaOIIOJECHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPABHEHHM, TPUTOHOMETPUUECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPhl M HMX MPOCKIHH HA OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIMH, NpU3HAKUA TMOAO0OUS TpPEYroJbHUKOB,
orpe/ielIeHUE IIONIAIU IIIOCKUX PUTyp U 00bEMa Tell.

buonocusn: snexTpuyeckue SBJICHUS B KUBOW MpUpOAE, KojeOaTelabHbIE
JBUKECHHS B )KUBOM MPUPOJIE, ONTUYECKHUE SBJICHUS B KUBOM MPUPOJIE, NEHUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX
TEJ, MEXaHW3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.

l'eoepaghusi:  MarHuTHBIC TTONIOCA 3€MJIH, 3aJI€KU MATHUTHBIX PY/I,
dboTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUM.

Texnonoeus: JWHUM BJIEKTPONEPEaAY, FTEHEPATOP NEPEMEHHOIO TOKA,
ANEKTPOABUTATENb, WHIAYKIIMOHHAS II€4Yb, pajap, pPaAHuONpPUEMHUK, TEIEBU30P,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIN armapaT, BOJIOKOHHAs OITHKA,
coNTHEeYHas OaTapesl.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenue yueOHoro mnpeamera «®u3nMka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBanusi (0a30BBI YPOBEHB) JODKHO OOCCTICUUTH TOCTHIKCHHE CIICTYIONTHX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JJUHHOCTHBIE PE3VYJIBTATHI

JIM9HOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOTO TpeaMeTa « DU3HKa» TOJDKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEH TO3UIIMEH JUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHUCHTAIlM{, TIMO3UTHUBHBIX BHYTPEHHUX  YOCKJICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, pacIIUpeHUe >KHU3HEHHOTO
OTbITAa U ONbITA JEATEILHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HaIpPaBIICHUIN
BOCITUTATEJILHOM JAESITECIILHOCTH, B TOM YMCJIE B YaCTH:

1) rpaxaaHcKoro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00YUaIOIMIEerocs Kak akTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE  TPAAWIMOHHBIX  OOIICUETIOBEUYECKUX  T'yMAHUCTHYCCKUX U
JIEMOKPATUYECKHUX IIEHHOCTEM;

TOTOBHOCTh BE€CTHM COBMECTHYIO JICSATEIBHOCTh B HMHTEpPECAX TIPa)KJTaHCKOIO
o0IecTBa, yuacTBOBaTh B CAMOYIIPaBJICHUHU B 00pa30BaTeILHON OpraHU3aIlnu;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU UHCTUTYTaAMHU B COOTBETCTBUH C
uX (QYHKIUSIMHA 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) MaTpUOTH4Y€CKOT0 BOCIMTAHMS:

c(hOpMHPOBAHHOCTh POCCHICKOM rpaXxJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIIECHHE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCHUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHICCKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OLICHUBATh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYACh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YMHCJIE B
JEATEIbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOMIMBOTO OYIyIIIETO;

4) 3CTEeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIKOUYAsl SCTETUKY HayYHOIO TBOPYECTBA,
MPUCYIIETO PU3NIECKON HAyKe;



5) TpyaoBoro BoCcMTAHMS:

MHTEpEC K pazNuyHbIM cdepaMm NpodeccHOHATBHON NESTebHOCTH, B TOM
YHCJIe CBS3AHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynmyiei mpo¢eCCuu 1 peaTu30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCThH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00JaCTH
(Y3UKY HA TPOTSHKEHUU BCEH KU3HU,

6) 3K0JI0rM4eCcKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYPhl, OCO3HAHHE TIJIO0ATBHOTO
XapakTepa FKOJOTHUECKUX MpoOIieM;

IJTAHUPOBAHKE U OCYILIECTBIICHUE JICCTBUI B OKPYXKAIOUIEH CPEAE HA OCHOBE
3HAHUA LIEeJIe YCTOMYMBOTIO pa3BUTHSI YEJIOBEUECTBA;

pacliMpeHre OIbITa AEATEIbHOCTH HKOJOTHMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKE;

7) UEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKH;

OCO3HAaHHE IICHHOCTHM HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTH B MpOLECcCEe
M3y4deHHs (PU3UKU OCYIIECTBIIATH MPOEKTHYIO U UCCIIEIOBATEIIbCKYIO IESITEILHOCTh
WHIUBUTyaJIbHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBHUS
ba3oBble 1ornyeckue AeiicTBus:
CaMOCTOATENbHO  (OpMyIUpOBaTh W aKTyaJU3UpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENEATh IIENH JEATCIbHOCTH, 3aJaBaTh IMapaMeTpPhl W KPHUTEPUU UX
TOCTIKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMsT B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IIAH PEHICHUS TPOOTIEMBI C YYETOM aHaIM3a MMEIONTUXCS
MaTepHATBHBIX M HEMATEPHUAITBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBBI B ICSITEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OLICHUBATh PUCKHU TOCIIECJICTBUN JEATEIHLHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHSIX PEATHHOTO, BUPTYATHHOTO
1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEUICHUH )KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaenoBare/ibCcKue 1eiCcTBUA:
BIIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHATUSIMH U METOJaMU
buznuecKoil HayKu;



BJIa/IETh HABBIKAMH y4e€OHO-MCCIIEIOBATEIHCKON U IPOEKTHOM AESTETbHOCTH B
o0nactu (U3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOUCKY
METOJIOB pEIIECHUsI 3ahau (PU3UUYECKOrOo COJAEp)KaHUS, MPUMEHEHHUIO DPA3IUYHBIX
METO/IOB TIO3HAHUS;

BJIQJIETh BUJAMH JEATEIBHOCTH M0 TMOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETalluM, NPeoOpa30BaHUI0O U MPUMEHEHUI0 B Ppa3IMYHbIX Y4E€OHBIX
CUTyalUsX, B TOM YHUCIIE IIPU CO3JJaHUH YU€OHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3W U aKTyaJlU3UpOBaTh 3ajaauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHNs, HAXOIUTh ApTYMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKICHHM, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UpPOBaTh IIOJYyYEHHBIE B XOJE€ pEIICHUS 3aJaydl  Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh W (POPMYTUPOBATH COOCTBEHHBIE 3aJaud B O0Opa30BaTEIBHOMN
AESTeIbHOCTH, B TOM YHUCIIC TIPU N3YYCHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETb MEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYI0 O00IacTh
KU3HEACITEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTh OPUTMHAIbHbBIE TIOJXObl U PELICHMUS;

CTaBUTh MPOOJIEMBI U 334U, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUS.

PabGora ¢ unpopmaumeii:

BJIQ/IETh HaBBIKAMHU TONy4YeHUs WHPOpMAMU (U3MUECKOTO COJEp>KaHUS U3
MCTOYHUKOB pPAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh IIOMCK, aHAJU3,
CUCTEMATHU3AlMI0 U HMHTEPIPETAlNI0 MH(OpPMALUK pPA3JIMYHBIX BHUJIOB U (hopm
Ipe/ICTaBICHMUS;

OILICHMBAThH JOCTOBEPHOCTh HHPOPMAIIHH;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOIMl B pEUIeHHMM KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX
3aJ1a4 ¢ COOJII0IEHNEM TPEOOBAHUN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX W 3TUYECKUX HOPM, HOpPM HH(POPMALMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3NYECKOTO COJICPKAHUS B PAa3IUYHBIX (opMmaTax ¢
y4€TOM HazHayeHUs UH(OpPMALMK U 1IeJIEBOM ayIUTOpUH, BBIOUPAst ONTUMAIBHYIO
(dbopMy npeAcTaBICHUS U BU3yaTIU3alIUH.

KomMmyHukaTnBHBIC yHHBepcaabHblIe yYeOHbIe 1eiiCTBUS:
OCYIIECTBIIATH OOIICHNUE HA YPOKAaX (PU3UKH U BO BHE-YPOUHOH J1€ATEIbHOCTH;
pacrno3HaBaTb HIPEINOCBHUIKM KOH(MJIUKTHBIX CHUTyallMi U  CMAr4arthb
KOH(JIUKTBI;



pPa3BEPHYTO M JIOTMYHO M3JIaraThb CBOK TOYKY 3PEHHS C HMCIOJb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIB30BaTh MPEUMYIECTBA KOMAaHJHOM U MHAMBUAYaJIbHON
padoTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yd&€TOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEN KAKJIOTO WICHA KOJUIEKTUBA;

IIPUHUMATh  L€IM COBMECTHOM  JIEATEIBHOCTH, OPraHHU30BBIBAaTH U
KOOPJIMHHUPOBATh JEHUCTBHUS IO €€ JOCTM)KEHHUIO: COCTaBJATH IUIAH JCHCTBUM,
pachupenenartb poiau ¢ y4€TOM MHEHUH YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOU paboThI;

OLIEHMBATh KAYECTBO CBOETO BKJIA/1A M KaX/JI0I0 YYaCTHUKA KOMAH bl B OOLIUI
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJAEH C IO3ULHUHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IMYHbBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryisiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe JeHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IO3HABATEIbHYIO AESTENBHOCTh B 00JIACTH
GU3MKN W aCTPOHOMHHU, BBISBISATH MPOOJIEMBbI, CTaBUTh H (OPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTAaBJATh IUIAH DPEIICHHs PAcUYETHBIX U KayeCTBEHHBIX
3a]1a4, MJIaH BBIIIOJHEHUS MIPAKTUYECKONW pabOThl C yUETOM UMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpATh pAMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JeNaTh OCO3HaHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PELICHNUE;

OILICHHBATbH MTPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH ()OPMHUPOBAHUIO U MPOSBICHUIO APYAUIIMHU B 0071aCTH (PU3HKH,
MTOCTOSIHHO IMOBBIIIATH CBOW 00pa30BaTEbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIN MHTE/JICKT:

J1aBaTh OLICHKY HOBBIM CHUTyallUsiIM, BHOCHTb KOPPEKTHUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIAJETh  HAaBbIKAMU  IIO3HABATEIbHON  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JCHCTBUH M MBICIUTEIBHBIX IIPOLECCOB, HUX PE3YJbTaTOB H
OCHOBAaHUI;

UCIIOJIb30BaTh NMPUEMBI peIeKCUU JUIsl OLIEHKH CUTYalluu, BbIOOpAa BEPHOIO
peLIeHUS;



YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPHUHUMATh PEHICHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTHMBBI M AapryMEHThl JPYIMX IIpU aHalIM3€ pe3ylbTaToOB
JESITebHOCTH;

NPUHUMATH ce0sl, MOHMUMAas CBOU HEJAOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHMBBI M apryMEHThl JPYrMX IIpU aHalIM3€ pe3yibTaToOB
JESITeIbHOCTH;

IpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OMIUOKH.

B mpouiecce ocTrKeHHUsSI THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOTPAMMBI 110
dbuzuke 7S YypOBHS CpeaHEro oO0mero o0pa3oBaHHuA Yy  OOydYaroIIuXcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIN MHTEJJIEKT, IpeoJiararoum
c(OPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOUAIOLIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSTHUE, BHUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOMN CQEpHI,
OBITh YBEpEHHBIM B Ce0€;

CaMOpETyJIMPOBaHMs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE IPUHHUMATh
OTBETCTBEHHOCTb 32 CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHUPOBATHCI K
HYMOIIMOHAIBHBIM H3MEHEHHSIM H MPOSIBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHXKCHUIO IIeNIN U
yclexy, ONTHUMM3M, HWHULMATUBHOCTb, YMEHHE JECHCTBOBATH HCXOAS M3 CBOUX
BO3MOXKHOCTEM;

SMMATHH, BKIIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHAEHOE COCTOSHHE
APYTUX, YYUTHIBATh €T0 IPH OCYIIECTBICHUH OOIICHHSI, CHOCOOHOCTH K COYYBCTBHIO
U COIEPEKNBAHNUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLLIEHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, POSIBIIATh HHTEPEC U pa3peniaTb KOH(PIUKTHIL.

HPEAMETHBIE PE3YJIBTATDBI

K konity oOyuenus B 10 kiaacce nmpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojib U MecTo (U3MKU B (POpMUpPOBaAHUU
COBPEMEHHOW HAy4YHOU KAapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOUN ACATEIILHOCTH JIFOIEH;

VYUTHIBATh TPAHWIBl TPUMEHEHHUS W3YYCHHBIX (PU3NYECKUX MOJIETIeH:
MarepuaibHas TOYKA, MHEpUUaIbHAsl CUCTEMA OTCUETA, AOCOIIOTHO TBEPAOE TEIIO,
UJICUIbHBIN Ta3, MOJEIIA CTPOCHUS T'a30B, KUAKOCTEN U TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MpU PEHICHUH (PU3MUECKHUX 3a/1a4;

pacno3HaBath (U3UUECKHUE SBJICHUS (TPOIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHHWKH, MOJICKYJSIPHO-KMHETHYECKOW TEOPUH CTPOCHMS BEIIECTBA U



AJIEKTPOJAVMHAMUKH:  PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIIMHEUHOE
JBIDKCHUE, CBOOOJHOE TaJeHHUE TeJ, JBHXKEHHUE I10 OKPY)KHOCTH, WHEPIIHS,
B3auMo/ielicTBue Tell, Tuddy3us, OpOyHOBCKOE ABMIKCHHUE, CTPOCHHUE KUIKOCTCH U
TBEPIBIX TEJ, U3MEHEHHE O0BEMA TeNl IMPHU HarpeBaHUM (OXJAXKJACHHH), TEIIOBOE
paBHOBECHE, MCIIAPEHUE, KOHJCHCALMS, IUIABICHUE, KPUCTALIA3ALMSA, KHUIICHHUE,
BJIAKHOCTbH BO3/yXa, IMOBBIIICHUE JABJICHUA T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCYy/I€, CBSA3b MEX/Iy ITapaMeTpaMH COCTOSIHUA ra3a B U30IPOLIECCAX, IICKTPUALUS
T€JI, B3aMMOJICHCTBUE 3aPsJIOB;

OMHCHIBATh MEXAaHWYECKOE IBIKCHHE, HCTOIL3YysS (U3HUECKUEC BEINYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIA,
WMIYJIbC Tela, KUHETUYECKas SHEprus, MOTCHIMAJIbHAS AHEPrus, MEeXaHU4yecKas
paboTa, MeXaHMUYECKas MOIINHOCTh, IPU OINHCAHUU MPABUIBLHO TPAKTOBATh
(U3MYECKUl CMBICTT MCIOJIb3YEeMbIX BEIWYWH, HMX OOO3HAYCHUS M EIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYHMHY C JAPYTHUMHU
BCIMYNHAMU;

ONKCHIBATh HM3YUYCHHBIE TEIJIOBBIC CBOWCTBA TE€I W TEIUIOBBIC SIBJICHUS,
WCIIONB3YS (PU3MYECKHE BEJIMYMHBI: JIaBJICHHE Tas3a, TeMIleparypa, CpeIHss
KUHETUYECKAsi SHEPTUsl XaOTHUYECKOrO IBMXKEHHUSI MOJICKYJ, CPEIHEKBAAPATUYHAS
CKOpPOCTh MOJIEKYJ, KOJWYECTBO TEIIOThI, BHYTPEHHSIA SHEprus, padora rasa,
KO3(pGUIMEHT TIOJE3HOI0 JICHCTBHUS TEIJIOBOTO JIBUTATENsl; IIPU  OINHMCAHUHU
MPaBWJIBHO TPAKTOBaTh (HU3UUYECKUH CMBIC HCMOJIB3YEMbIX BEIUYHH, UX
0003HAYEHUsT M EIUHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JIAHHYIO
(MBUYECKYIO BETMYHHY C APYTHMH BETHYUHAM;

ONKCHIBATh U3YUCHHBIE JICKTPUUECKHUE CBOIMCTBA BEIIECTBA U JICKTPUUECKUE
sBJICHUS (IIPOIECCHI), UCIONB3Ysl (PU3MYECKUE BEIMYMHBI: DJICKTPUUYCCKHUIN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTh MOJIs, MOTEHIIMAN, PA3HOCTh MOTCHIIUAJIOB;
[IPY OMKUCAHUU MPABUIILHO TPAKTOBATH (DU3NUYECKUIN CMBICII UCIIOIb3YEMbIX BEJTUYHH,
UX O0003HAUEHUSI W EIUHMIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JTaHHYIO
(U3UYECKYIO BEIMYHUHY C APYTUMH BEJIMUYUHAMY,

aHaJIU3UPOBaTh (DU3MUECKUE TMPOIECCHl U SIBJICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHIUIIBI: 3aKOH BCeMHUpHOTO TsAroTreHus, I, II u IIl 3akonsr HeroToHAa,
3aKOH COXPaHCHUSI MEXaHUYECKOW SHEPTHUH, 3aKOH COXPAHCHUS UMITYJIbCA, [IPUHIIUTL
CYyNEepHo3ULIMM CUJ, TPUHIUII PaBHOMPABUS HMHEPIHUATBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KMHETUUECKYIO TEOPHIO CTPOCHHMS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b
CpeaHel KMHETHMYECKON SHEPruy TEIJIOBOTO JBMKEHHUS MOJCKYI ¢ aOCOJIFOTHOM
TEMIIEpATYypOH,  TMEPBbIM  3aKOH  TEPMOAMHAMHUKH, 3aKOH  COXpPaHECHUSA
AJIEKTPUYECKOTO 3apsaa, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GOpMYITHUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe BBIPAKCHUE W YCIIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

0OBSICHATH OCHOBHBIC IIPUHIIMIIBI JEHCTBHUSA MaIllMH, TPUOOPOB U TEXHUUIECKUX



YCTPOMCTB; pa3nnyaTh YCJIOBUSA UX OE30MACHOTO MCIOJIH30BAHUS B MOBCEIHEBHON
KU3HH,

BBINIOJHATh SKCIIEPUMEHTHl 110 MCCIEAOBAHUIO (U3NYECKUX SIBICHUH U
MPOLIECCOB C HCMOJIB30BAHUEM TNPSAMBIX M KOCBCHHBIX H3MEPEHU, MPH 3TOM
dbopmyaupoBaTh IpodIeMy/3aaqy U TUIIOTE3y YIeOHOTO IKCTICPUMEHTA, COONPATh
YCTaHOBKY U3 MPEIJI0KEHHOTO0 000pYI0BaHMs, IPOBOJUTH OIBIT U (HOPMYIHPOBATH
BBIBOJIBL;

OCYILIECTBIISATh MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, NPU
TOM BBIOMPATh ONTHMAJBHBIA CIIOCO0 W3MEPEHUS M HCIOIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHMOCTH  MEXIy  (U3NYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM NPSMBIX HM3MEPEHUHM, NPU ATOM KOHCTPYHUPOBATh YCTAHOBKY,
(¢uKcUpOBaTh Pe3yNbTaThl NOJYUYEHHONW 3aBUCUMOCTH (PU3NUECKHUX BEJTUUYMH B BUJE
TabyuIl U TpaduKOB, 1eJaTh BHIBOABI MO Pe3yabTaTaM HCCIEIOBaHNUS;

cobrofaTh mpaBuiia O€30MacHOr0 TpyAa MpH MPOBEICHUHN HCCIIEAOBaHUN B
pamMKax Yy4yeOHOro 3KCIEpUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM U MPOEKTHON
JESITeIbBHOCTH C UCIHOJb30BAaHUEM H3MEPUTENbHBIX YCTPOWCTB M J1a0OPaTOPHOTrO
000pyI0BaHU4,

pemiatb pacy€THbIE 3aJadyd C SIBHO 3aJaHHOM (PU3WYECKOM MOJENbIO,
UCIIOJIB3YSl (PU3NUYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4U
BBIOMPATh (PU3HUECKYIO MOJECIb, BBIJICIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC s €€ pelIeHUs, MPOBOAUTH PAacUYEThl M OICHUBATh PEATBHOCTD
MOJTy4YE€HHOTO 3Ha4YCHUs (PU3MUECKON BEIIUYUHBL

pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHUECKHU HEMPOTHUBOPEUUBYIO
LENOYKY pacCyKJICHUM ¢ OMopod Ha H3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
¢buznueckue sBICHMS;

MCIIONIb30BAaTh MPH PEIICHNUN YUeOHBIX 3a7a4 COBPEMEHHbBIE HH(OPMAIIMOHHBIE
TEXHOJOTHH /IS TOUCKA, CTPYKTYPUPOBAHHS, MHTEPIPETALUU U TMPEACTABICHUS
y4eOHOM W Hay4YHO-MOMYJSIpHOM uWHGOpPMAIIUK, TOJYYCHHOW W3 Pa3TUYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH(OPMALINIO;

MPUBOJUTH MIPUMEPHI BKJIaJa POCCUMCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYIKAOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHUI;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3MKE B IOBCETHEBHOW XKU3HU AJIs
oOecnieueHuss 0€30MacCHOCTU MpH OOpallleHuu ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, JJIi COXPAaHEHHUS 370POBbsI U COONIIOJIEHUSI HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyMNIe C BBHINOJHCHHEM pPA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIaHUPOBATh PAOOTy TPYIIbL, pPAIMOHAIBLHO paCHpenessiTh OO0sS3aHHOCTH U
MJIAHUPOBATH JEATEIHLHOCTh B HECTAHJIAPTHBIX CUTYaAlIUSX, aJIeKBaTHO OLICHUBATh



BKJIAJ] KQXK/I0TO M3 YYACTHUKOB TPYIIIIHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K koniy o0yuenus B 11 Kkiacce rnpeiMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKkaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpPHUMEpax poib U MecTo (pm3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAY4YHOM KapTHHBI MHpa, B DPAa3BUTUM COBPEMEHHOW TEXHUKH H
TEXHOJIOTHM, B IPAKTUYECKOM IEATEIbHOCTH JIOACH, LEIOCTHOCTh U EIUHCTBO
(bu3nuecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHUS M3YyYEHHBIX (PU3UUYECKUX MOJEIEH:
TOYEUHBIN 3JIEKTPUYECKHUI 3apsiil, Jy4Y CBETa, TOUCYHBIM UCTOYHUK CBETA, sAepHas
MOJIeTIb aToMa, HYKJIOHHAas MOJIeJb aTOMHOTO fapa TMpH PEHICeHUH (U3MUECKUX
3aJ1ay;

pacrno3HaBaTh (pU3NYECKUE SABICHUS (TMPOLIECCHI) U OOBSCHIATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOM (PU3UKHU: 3JIEKTpUUYECKasi IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE JEHUCTBHUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, OJJEKTPOMArHUTHas WHAYKUUSA, JEUCTBUE MArHUTHOTO TMOJsS Ha
IIPOBOJAHMK C TOKOM U JIBIKYIIUKCA 3apsil, SJIEKTPOMAarHUTHbBIE KOJIeOaHus U BOJIHBI,
NPAMOJIMHEMHOE  PAacHpoCTpaHEHUE  CBETa,  OTPAKEHHE,  IPEIOMIICHUE,
uHTepdepeniusa, audpakmus ¢ [OONApU3alMsA  CBETa, JUCHEPCUs CBETa,
dotoanexkrpudeckuii 3pdext (PororddexT), cBeTOBOE NaBlIeHNE, BOSHUKHOBEHHE
JMHEHYaToro CIEKTpa aroMa BOAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHas

PaauO0aKTUBHOCTD;
ONKCHIBATh HM3YyYEHHBIE CBOMCTBA BELIECTBA (AJIIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKUE,  JJEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) H

AJIEKTPOMAarHUTHBIE SIBJICHUS (TIPOLIECCHI), HCHOJB3YS (PU3MUYECKUE BEIMYMHBI:
ANEKTPUYECKUI 3apsf, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHHUE, JJIEKTPUUYECKOE
COTIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABMKYLIAas CUia, padoTa TOKa,
MHIAYKIUS MarHUuTHOro mnoisi, cuina Awmmnepa, cuia JlopeHla, WHAYKTUBHOCTh
KATYLIKWA, DHEPrus AJIEKTPUYECKOr0 M MATrHUTHOTO TMOJIeH, MEPHOJ M YacToTa
KojeOaHui B KojeOaTelnbHOM KOHTYpE, 3apsii M Cuila ToKa B IIpOLEcce
FapMOHMYECKHUX JJIEKTPOMArHUTHBIX KoJeOaHWM, (OKYCHOE pacCTOsHUE U
ONTHUYECKasi CHJIa JIMH3bl, NPU ONHUCAHWU NPABUIBHO TPAKTOBAaTh (PU3UUECKUIL
CMBICJI UCTIONIb3YEMBIX BETUYHH, UX 0003HAYCHHUSI ¥ €MHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBA3BIBAIOLIME JAHHYIO (PU3HUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

ONMCHIBATh W3YYECHHBIC KBAaHTOBBIC SBJICHUS M IIPOLIECCHI, HCIOJIB3YsI
(¢u3nyecKkue BEIMYMHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JJMHA BOJIHBI U
4acTOTa CBETA, SJHEPTUs U UMITYJbC (POTOHA, IEPHOJI NOJypachaa, SHEPTUs CBA3U
aTOMHBIX sIIep, TpPHU ONUCAaHWU TPABWIBHO TPAKTOBaTh (DU3MUECKHUNA CMBICT
MCIIONIb3YEMBIX BEJIMYUH, MX OOO3HAYCHHUS W EJAMHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOLME JIAHHYK0 (U3WYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYMHAMU,
BBIUUCIISTh 3HAaU€HUE (PU3UUECKON BEIIUYUHBL;



aHAMM3UPOBaTh (YU3UYECKUE TMPOIECCHl U SBICHHS, MUCHOIB3YS (PU3HUCCKHUEC
3aKOHBI M MPHUHIUIBL 3akoH OMa, 3aKOHBI MOCIE0BATEILHOTO U MapalieIbHOTO
COCIMHEHMSI TPOBOJHUKOB, 3akoH Jlxoyns-JIeHna, 3aKOH 3JIEKTPOMarHUTHOM
WHIYKIIMW, 3aKOH TPSIMOJMHEHHOTO PaCIpPOCTPAHCHUS CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe JDWHINTEHHa mns (orodrddexra,
3aKOH COXpPAHEHHUs JHEPruH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3aKOH COXpPaHEHHUs MacCOBOT0 4YHcia, mocTyjiaTel bopa,
3aKOH PaJMOAKTUBHOIO pacrajia, Ipu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE€ BBIPAKEHHE M YyCIOBHS (TpaHULbI, 00JacTH)
MIPUMEHUMOCTH;

OTpEIEIATh HAlPaBJIECHUE BEKTOPA MHAYKIIMM MATHUTHOTO TTOJISI TPOBOTHUKA C
TOKOM, CHJibl AMmIiepa u cuiibl JIopeHna;

CTPOUTh U OIUCHIBATH H300paKEHHE, CO3/aBaEMO€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCICPUMEHTHI TI0 HCCJICAOBAHMIO (PU3MUECKUX SBICHUU U
MPOIIECCOB C MCIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUMN: TMPU STOM
dhopMyIHpoBaTh MPodIIeMy/3aauy U THIIOTE3Y YU4eOHOTO IKCIIEPUMEHTa, COOMPAThH
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BAHUS, TPOBOIUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUsS (U3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTUMAJBHBIN CIOCOO W3MEPEHHS] U HCIOJIb30BAaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUM;

MCCIICI0BATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCIIOTH30BAHUEM MPSMBIX
U3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHpOBATh PE3yJbTaThI
MOJIYYEHHOM 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHUAEC TaOIUIll U TpaduKos,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICOBAHUS;

cobroaTh mpaBuiia O€30MacHOr0 TpyAa MpH MPOBEICHUHM HCCIIEAOBAaHUN B
paMKax y4eOHOr0o OJKCIIEpUMEHTa, Y4eOHO-HMCCICAOBATEICKOM U  IMPOEKTHOM
JESTEIBHOCTH C HCIOJIB30BAHUEM H3MEPUTETHHBIX YCTPOMCTB U J1a0OPATOPHOTO
000pyIOBaHUS,

pemiath pacu€THbIE 3aJauyd C SIBHO 3a/JlaHHOM (PU3UYECKOW MOJIEINbIO,
UCIIONTB3Ys (PU3MYECKHe 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 33/1a4u
BBEIOMPATh (PU3UUECKYIO MOJCINb, BBIICIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEoOXoauMbIe IS €€ pEIICHMs, MPOBOJAUTH PAcdy€Thl M OLICHUBATh PEaTbHOCTD
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKON BEIIMUMHBI;

peraTh KaueCTBEHHBIC 3a/1a4: BHICTPAUBATH JOTUICCKHA HEMPOTHUBOPEUUBYIO
IIETIOYKY PACCYKJICHWH C OTMOpPOM Ha W3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCcKue ABICHUS;

MCII0JIb30BATh MPU PEIICHNN YUEOHBIX 3a7a4 COBPEeMEHHbIC HH(POPMAIIOHHbIE
TEXHOJIOTMM JJI1 TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U MPEACTaBICHUS



y4eOHOM U HAy4YHO-NONYJSAPHONM HWHGMOpMAuU, MOJYYEHHOW W3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyt0 HH(OPMALINIO;

OOBSICHATH MPUHILIMIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB,
pa3ianyaTh yCIOBHS X O€30MAaCHOTO MCTIONB30BAHMS B IIOBCETHEBHON KU3HU;

MPUBOIUTH MPUMEPHI BKIIaJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKHU, B OOBSICHEHHME IPOLECCOB OKPYXAIOUIEro0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3MKE B IOBCETHEBHOW XKU3HU AJIs
oOecrieueHrss 0€30MacHOCTH MpPH OOpameHuu ¢ TpHOOpaMU M TEXHUYECKHUMHU
YCTPOMCTBaMH, JJIsi COXPAaHEHHUsS 370POBbsI U COONIIOJIEHUSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUSA B OKPYXKaIOLIEeH cpene;

paboTaThb B TpyINIE C BBIIOJIHEHUEM pPAa3JINYHBIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBaTh paboTy TIpyNIbl, PalUOHAIBHO pacHpelesITb OOS3aHHOCTH U
IJIaHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJI€KBaTHO OLIEHUBATh
BKJIAJ] KQXK/I0TO M3 YYACTHUKOB T'PYIIIIHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE
(uudposbie)
HaumeHoBaHue pa3/ieioB U TeM
Ne ni/mm Kontpoabnbie | Ilpaktnueckue | 00pasoBaTeibHble
NMPOrpamMmbl Bcero
padoThI padoThl pecypchbl
Pazgen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [{OK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTIO3HAHUS 2 Biip8:/ur.cii800.cw/7T41bI7
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka S Biip8://m.el1800.ru/7T41bI7
bubmuoreka [JOK
2.2 JnHamuka 7 Biip8://ur.eli800.ru/7T'41b17
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 Bitp8://u1.el1800.r1u/7T41bI7
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
11 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 9 1 BI:I6HH0TGI§'<1 HOK
. TeopHHu Biip8://m.e800.ru/71'41b17
bubmuoreka [JOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 Biip8://u.el1800.ru/7T41b17
A bu6mmoreka [{OK
33 IrperaTHBIC COCTOSIHUS BEIEeCTBA. 5 Bitn8://us.cli800.rw/7T41 bI7

Da30BbIe NEPEXOIbI



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro o pasacity

24

Paznea 4. JIEKTPOJAMHAMUKA

bubmuoreka [[OK
4.1 JmeKTpoCTATHKA 10 fiiip8://m1.e11800.r1/7C41b17
49 ITocTOSHHBIH dIIEKTpUUECKHiA TOK. TOKH B 12 bubanoreka IIOK
: pasIUUHBIX Cpeaax iip8://m.eN8o0.ru/71'41b17
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanvecTBO 4acoB DJIeKTPOHHbIE
(uudgposbie)
HauMeHoBaHuUe pa3ieioB U TEM
Ne n/m Kontposabubie | IlpakTuueckue ob0pasoBaTeJbHbIE
I[pOFpaMMLI Bcero
padoTsbl padoTsbl pecypcesl
Paznen 1. DJIEKTPO/IMHAMMKA
MaruauTtHoe nosje. DIeKTpOMarHuTHas Bbu6mmoteka [JOK
L1 HEYRIS 11 1 3 i1iip8://1.el1800.ru/7T41c9
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4yecKHe U 3J1E€KTPOMarHUuTHbBIE Bbu6mmoteka LJOK
21 KomeGanms ? I iiiip8://1.e11800.r1/7T41¢9
M bubnuoreka [{OK
2.2 €XaHUYECKUE U DJICKTPOMArHUTHBIC BOJIHBI 5 1 iHiip8-//1.cH800. 11/ 74169
bubmuorexa [JOK
23 Ontuia 10 3 iitp8://1.eH800.ru/7r41¢9
Hroro no pazgeny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OcHOBBI crielIMaANIbHON Teopuun Bbu6mmoteka LJOK
31 OTHOCHTEILHOCTU 4 1 iiip8://1.eM1800.rn/71'41¢9
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
5 bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 D8 /1. 8001w/ 7T 419
4.2 Crpoenue aToma 4 bubmmorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Kiip8&://ur.e4800.ru/71'41¢97

4.3

AToMHOE S1pO

bubnuoreka [{OK
biip8://m.e4800.ru/71'41¢97

Hroro no pazneny

15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

bubmuorexa [{OK
5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHU3IUKU 7 Kiip8://1.e4800.r1/ 74197
Hroro no pazneny 7
Pa3nesn 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuorexa [{OK
6.1 OGobmatomee nopTopenne 4 Kiip8://11.e4800.ru/7T'41c97
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnuecTBO 4acon JJIeKTPOHHBIE
uugpossie
Ne Jlara
Tema ypoka Kontposabubie | IlpakTuueckue o0pasoBaTe/ibHbIE
n/n Bcero U3y4YeHHs
padoThI padoThI pecypchbl
®duzuka — Hayka o npupoje. Hayunnie 1 bubnnorexa LIOK
YK pHpoJe. Hay iip8://r.eM800.ru/ii0c32e2
METO/Ibl TTIO3HAHUS OKPYKAIOIIETO MUpPa
Ponw u MmecTo pu3uku B popmupoBaHuy | bubnuorexa [JOK
COBPEMEHHOM HayYHOH KapTUHBI MUpa, HIp8://T.eM800.11/ii0c33e6
B IIPAKTHYECKOU JIEATEIBbHOCTH JIFOICH
MexaHn4YecKoe ABUKEHHUE.
OTHOCUTENBHOCTh MEXAaHUUECKOTO ) bubmmoreka [JOK
nBuxkeHud. [lepemenienue, CKOpoCTh, iiiip8://1.e11800.r1/i0c3508
YCKOpEHHUE
PaBHOMEpHOE NIPAMONMHENHOE { Bub6mmoreka LIOK
JIBA>KCHUE iitp8://1.eM800.ru/it0c3620
PaBHOYyCKOpEHHOE MPSMOIMHENHOE 1 bubmmoreka [JOK
JIBUKEHHE iiiip8://1.eM1800.ru/ii0c372e
CBoOogHoOe majiecHue. Y CKopeHue 1 bubnnorexa [JOK
CBOOOJTHOTO TIAJICHUS ifiip8://1.eM800.ru/i0c39cc
KpuBonuneitHoe nBuXeHUE.
. bubnuoreka [JOK
JIBr>KeHHEe MaTepUaIbHON TOYKH 10 1

OKPY’KHOCTHU

itiip8://1.eM800.ru/ii0c3ada

HpI/IHI_II/IH OTHOCHUTEIbHOCTH I'anuies.

bubnuoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HHepunanbHbIe CUCTEMBI OTCYETA.
IlepBriit 3aKkoH HproTOHA

itiip8://1.eM800.ru/ii0c3be8

Macca tena. Cuina. [lpunnun

9 CyNepro3uiuu cwi. Bropoii 3akox g;fg I;g::%(;oggf/(ﬁOc%eS
HproTona nsist MaTepuaibHOU TOYKU

10 Tperuii 3akon HeroToHa miist BuGmorexa [[OK
MAaTCpHAJIBHBIX TOYEK Hip8://T.eM800.rn/it0c3be8
3akoH BceMUpHOro TsaroreHus. Cumna

11 TspKkecTH. IlepBas kocMuueckas ]VSEI@IHOT%Ka HOKV
CKOPOCTE nip8://T.eM800.ru/it0c3400

bubmuorexa [JOK

12 Cuna ynpyrocru. 3akoH ['yka. Bec tena i/ /T.ePISOI(;I.m 0c3el8
Cwia tpenus. KoadumueHT Tpenus. G [OK

nOJIMoTEKA

13| Com conpommacia 1o oo gkt clo0. 03176
[TocTynarenbHOe U BpalareibHOE

14 JBI)KEHHUE a0COJIFOTHO TBEPJIOTO Tela. Bu6mmoreka IIOK
MowmenT cuibl. [1nedo cumbl. YciaoBus 1iip8://T.el800.ru/ii0c41a6
pPaBHOBECHS TBEPJOTO Teja
NmMnynbsc MaTepuanbHOM TOUKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYECK. EI/I6JII/IOT€UKa HOK
Wmmynbe cunbl. 3aKOH COXpaHEHUs 1iip8://r.e800.ru/it0c4346
UMITyJIbca. PeakTuBHOE IBU)KEHHE
PabGoTa 1 MOIIHOCTB CHJIBI.

16 Kunernueckasi Heprusi MaTepruanibHOM" EHGHHOTevKa [IOK
ToukHu. Teopema 006 U3MeHEHUH nip8://T.eM800.ru/it0c4502
KMHETUYECKON" YHEPTUHN

17 [loTenuuanpHas 3Heprusi. bu6mmoteka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoTeHumanpHas JHEPTHsI yIPYro

e OpMHUPOBAHHON TIPY>KUHBIL.
[MorenuunanpHas SHEPrusl TeNa BOIMU3U
MOBEPXHOCTU 3eMJIU

nip8://m.e4800.ru/J10c401a

18

[ToTenuuanpHble U HEMOTEHIIUAIBHBIE
cwitbl. CBSI3b pa0OThI HETIOTEHITUATBHBIX
CHJI C U3SMEHEHUEM MEXAHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUsI MEXaHUYECKOW YHEPTUH

bubnnorexa [JOK
nip8://m.e4800.ru/J10c478¢

19

JlabopaTtopHas pabora «MccnenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHHYECKOM SHEePTUH Tella Ha
pUMEpE PACTSHKCHHSI PE3UHOBOTO
KIyTay

20

KonTponbHas padota no teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

bubnnorexa [JOK
nip8://m.e4800.ru/J10c4b74

21

OCHOBHBIE TIOJOKEHUS
MOJICKYISIPHOKUHETUIECKON TEOpHH.
Bpoynosckoe nmxenune. Juddysus

bubnuoreka [JOK
nip8://mr.e4800.ru/J10c44c2

22

XapakTtep IBMKEHUS U B3aUMOJICHCTBUS
yacTull BemecTsa. Moaenu cTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTositHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa u
e€ n3mepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Wneansueiii raz 8 MKT. OcHOoBHOE

bubnuoreka [JOK

25 ypasenne MKT  iip8://m.cli8oo.ruii 0cdl <
AOcoitoTHas TeMIiepaTypa Kak Mepa

b6 CpeaHel KHHETUYECKON SHEPrUu bubnmnoreka [JOK
JIBUJKECHHSI MOJIEKYJI. Y paBHEHUE niip8://m.e4800.ru/J10c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI

hg JlabopaTtopHas pabora «MccnenoBanue
3aBUCHMOCTH MEXIy IapaMeTpamMmu
COCTOSIHUS Pa3pEeKEHHOTO ra3ay
N3ormporieccsl B u€aNbHOM Ta3e U UX bu6mmorexa LIOK

29 rpaduveckoe rnpecTaBieHIe iiip8://ur.e4800.ru/J10c570e
BuyTpennsist sueprus
TEPMOJNHAMHYECKON CUCTEMBI U
crioco0sl ee'm3Menenus. Konnuectso But6mmoreka [IOK

30 iip8://m.eN800.ru/:'Oc595
TEIUIOTHI U paboTa. BHyTpeHH s )
SHEPTHs OJJTHOATOMHOTO UJ1€aJTbHOTO
rasa

bubnuorexa [JOK

31 Bupl Teruionepenayu iiip8://mr.el800.ru/:0c5¢3
VnenpHas TEMI0EMKOCTh BEIIECTBA. Bu6moreka [JOK

32 KonunuectBo Tennotel npu ifiip8://m.eM800.ru/:I'Oc5¢3
Tertonepenade. AauadaTHbIN MPOIecc o

13 [TepBrlil 3aKOH TEPMOAMHAMUKHU U €T0 BH6HH0TeI§a TOK
IPHMEHEHHE K H30IIPOLIECCaM niip8://m.eM8oo.ru/:-I'OcSel

34 HeobOparumocTh mporieccoB B bubnmnorexka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH

iiip8://i.eM800.ru/i'0c623

TEPMOJIUHAMUKH 0
[Tpunmun nevictBus u KI1/] TerioBoi bubmuorexa [JOK
33 MaIlHbI iiiip8://ur.el1800.ru/:70c600
36 ukn Kapnao u ero KI1J]
17 DKoJ0ru4eckue npooiaeMbl
TEIJIOPHEPTETUKH
I O6o6maromwmii ypok «MoseKynspHas bubimoreka IIOK
¢dusnka. OCHOBBI TEPMOAMHAMHUKIY o Hiip8://m.eM800.ru/:1'0c693
KontponbHas paboTa o Teme Bu6mmoreka LIOK
39 «MonexynspHas ¢puznka. OCHOBBI ifiip8://m.eM800.ru/:'Oc6as
TEPMOTUHAMHUKH) 0
bubnnorexa [JOK
40 [TapooOpa3zoBanue 1 KOHICHCAIIHS. iHiin8-/1. 0180011/ TO63
Hcmapenue u KuneHue > T -
bubanoreka LIOK
41 AOCOIOTHAS 1 OTHOCHUTEIIbHAS iip8://m.eN800.ru/:I'Oc644
BJIQXKHOCTH BO3/1yXa. HachleHHbIN nap i
Teépnoe Teno. Kpucramnuueckue u
aMmopdHbIe Tea. AHU30TPOIHSI CBOWCTB ]VSEI@IHOTGISa LOK
42 iiip8://m.e800.ru/:-I'Oc65€
KpUCTA/LIOB. JKHJIKHUE KPUCTAILIBI. 0
CoBpeMeHHbBIC MaTepUaTbI B
[InaBneHue U KpUCTAUIH3AIINS. Bu6nuorexa LIOK
43 Y aenwHas TEmoTa NJaBJICHUS. iiiip8://ur.el1800.ru/:70c670
Cybnumarnus 8
s bubnuoreka [JOK
44 YpaBHEHHE TEIJIOBOTO OalaHca itn8://mr.ei1800.r1/: TOc682
45 DJneKTpu3anus Tei. DINeKTPUUECKUn bubanorexa LIOK

3aps. IIBa BHU A SJICKTPUUCCKUX

itiip8://m.e800.ru/:I'Ocbb



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
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DIIEKTPUUECKHI TOK, YCIOBHS €r0
cymiectBoBaHusA. [[0CTOSHHBIN TOK.
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60
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61
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11 KJIACC

KoinvecTBO 4acoB JJIEKTPOHHDIE
nugpossie
Ne HMara
Tema ypoxka Konrpoububie | IIpakTuyeckue o0pasoBaTe/ibHbIE
n/n Bcero H3Y4YeHU S
padoThI padoThI pecypchl
[TocTossHHBIC MATrHUTHI U UX
B3aUMOJIeicTBUE. MarHUTHOE TI0JIE. ?fdmﬂom}(a LOK .
. 1 1ip8://1.eM800.1u/i10c977
BekTop MaruuTHOM MHAYKUMH. JIMHUM ]
MarHUTHOM MHAYKIIMU B
MarnuTtHO€ 110JI€ IPOBOIHUKA C TOKOM.
OmeiT  Dpcrena BzaumoneiicTrue 1 bubmorexa LHOK
peteid. iiiip8://1.e11800.rm/iPc98Te
MPOBOJIHUKOB C TOKOM
JlaboparopHas pabota «/3yueHue | | bubnmoreka [JOK
MAarduTHOTO IOJI KaTYIIKHA C TOKOMY 1iip8://1.e4800.ru/J10c98Te
JlelicTBME MArHUTHOTO TTOJIS HA
IPOBOAHMK ¢ TokoM. Cuita Ammnepa.
JlabopaTtopHas padorta «/cciaenoBanue 1 1 bubmorexa [IOK
. patop p nip8://1.e4800.ru/J10c9acO
JIEUCTBHUS MMOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM
JlelicTBME€ MAarHUTHOTO TOJIS Ha bubmorexa LHOK
1 i#ip8://1.e1800.ru/it0c94T
JBUKYILYIOCS 3apPSKEHHYIO YaCTHILY. 4
Cwia Jlopenna. Pa6ota cuibl Jlopenia B
OnekTpoMarouTHas uHAyKus. [lotok
BEeKTOpa MarHuTHOM unaykuuu. I1C 1

HHAYKIHU. 3akoH 3HeKTp0MaFHHTHOﬁ
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NuaykTUBHOCTS. SBNEHUE
camouHaykiuu. JJ1C caMOMHIyKIIUH.
DHeprusi MarHUuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE 110JIe

bubnuoreka [JOK
iiitp8://1.ei1800.ru/1TOca60
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KonTponbHas padota no teme
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bubnuorexa [JOK
iitp8://1.e800.ru/I'F0ca45
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CB00OOIHBIE MEXAHUYECKHUE KOJIEOaHUS.

lMapmonunueckue konedaHusl.
YpaBHEHHE FrapMOHUYECKUX
kosiebanuil. [IpeBparienue sHepruu

bubnuorexa [JOK
iitp8://1.ei1800.ru/I'FOcal 0
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13

JlabopaTtopHas padorta «cciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX
KoJie0aHul rpy3a Ha HUTH OT JITUHBI
HUTH U MacChl Tpy3a»

14

Koneb6arensusrit kouTyp. CBOOOAHBIE

bubnuorexa [JOK
iitp8://1.e800.ru/I'tFOch82
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3JIEKTPOMAarHUTHBIE KOJICOaHUs B
U/IeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaNOTHs MEXKTy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU

15

®opmyna ToMmcoHa. 3aK0H COXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOaTeIbHOM
KOHTYype

bubimoreka IIOK
iip8://m.e800.ru/1T0ch9c
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IpeacraBieHue 0 3aTyXarOIUX
KoJicOaHusX. BeIHYX IeHHbBIC
MeXaHu4ecKue Koaebanus. Pe3onanc.
BI)IHY)KIIGHHI)IC BHGKTpOMaFHI/ITHBIe
KOJIEOAHUS

bubimoreka IIOK
iiip8://m.er8o0.ru/I"10cbb
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[lepemennsiit Tok. CUHyCOUJAIbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
NEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JICUCTBYIOILIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEHUs

bubnuorexa [JOK
iitp8://m.eM800.ri/I"10chit
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Tpancdopmarop. [IponsBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHNE AIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTUHUMN
3JIeKTpornepesad

bubanoreka IIOK
nip8://mr.eM8o0.riy/I"10cc32
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20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOCTBE JIEKTPOIHEPTUH.
KynbTypa nucnonb3zoBanus
3JIEKTPOIHEPTUHU B OBCEIHEBHOMN
JKU3HU
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Mexanunueckue BOJIHBI, YCJIOBUA
pactpoctpanenus. [lepuon. Ckopocth

bubnuorexa [JOK

21 iiiip8://1.eM800.ru/1T0ccas
pactpoCcTpaHeHUs U JITTHHA BOJTHBIL. 4
[Toniepevnsbie M MPOTOTHHBIE BOJIHBI B

by 3Byk. CkopocCTh 3ByKa. I pOMKOCTB Bu6amoreka [OK
3ByKa. Beicora ToHa. TemOp 3Byka iiiip8://1.eM800.ru/1T0cccOc
DNEKTPOMArHUTHBIE BOJHBI, UX Bu6morexa LIOK

23 CBOMCTBa U cKOpOcTh. Illkana iiiip8://1.eM1800.ru/1T0ccle
AIIEKTPOMArHUTHBIX BOJIH 0
[TpuHIMTIBI paAHOCBSI3U U

24 TEJICBUJICHUS. Pa3BUTHE CPEICTB CBA3H.
Pannomokanus
KontponsHas padora «Konebanus u bubimoreka IIOK

25 BOJLHED . fiip8://r.cl800.rm/1 T0cc61
[psimonmHeitHOEe pacpocTpaHeHHe BuGamorexa LIOK

26 cBeTa B OAHOPOJHOM cpeze. ToueuHblid iip8://T.eM800.ru/1TOc435
UCTOYHUK cBeTa. JIyd cBeTa 0
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS Bu6mnuorexa [IOK

27 ceeta. [TocTpoenne nzo0paxennn” B iiiip8://1.eM800.ru/TFOc44e
TUTOCKOM 3epKajie 0
IIpenomnenue ceera. [lomHoe ]v3£/16np10Tev1<a LHOK

28 . 1iip8://1.e800.ru/T'I0c47T
BHyTpeHHee oTpakeHue. [IpeaenbHbii 5
YTOJI TIOJTHOTO BHYTPEHHETO OTPAXKCHUS B

o Jla6oparopnas pabora «M3mepenne bub6mmorexa [IOK
ToKa3aTelis MPeJOMIICHHUS CTEKIIay iiip8://1.e800.ru/['t0c467

30 JIunzel. [loctpoenue nzodpaxeHuii B bubnmnorexka [JOK
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JINH3C. CDOpMy.]'Ia TOHKOM JIMH3HI.
YBenuueHue JUH3bI

nitpay/mr.etaoo.urJII OcitJle

31 JlabopaTtopHas padora «lcciaenoBanue
CBOMCTB M300paKEHUH B JIMH32X)
Hucnepcus cBera. CiioxXHBINA COCTaB
1 oenoro cBera. Llet. JJaboparopHas
pabora «Habmronenue nucrnepcun
CBETa»
13 WuTepdepennus cera. Audpakius bubanorexa LIOK
CBETAa. I[H(bpaKHHOHHaﬂ peméTKa ﬁﬁpg'//meHSOOFH/FIOCC42
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubsmorexa LIOK
Tonspusanys cBeta nip8:/m.el8o00.ru/IT'TOcl’0
15 OnTudeckue MpUOOPHI ¥ YCTPONCTBA U
YCJIOBHS MX 0€3011aCHOTO MTPUMEHEHUS
['panuibl TPUMEHUMOCTH Bu6miorexa [JOK
36 KJIaccuueckor MexaHukHu. [locTynarel iip8://m.er800.ru/I'tFOc186
CHEIHAIbHON TEOPUU OTHOCUTEIbHOCTH 2
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. Bu6muoreka [JOK
37 3aMeUICHIEe BPEMCHH U COKPAILCHHC iiiip8://ur.eM800.ru/T FOcl a4
JUTMHBI 2
1
DHeprus U UMNYJIbC PEISITUBUCTCKOU Bu6amoreka [OK
38 yacTulbl. CBA3b MAcChl C SHEPTUEN U iiip8://m.el800.ru/T'HFOcl c6
UMITYJIECOM. DHEPTHUS MOKOS 8
KonTponbnas padora «Onrtuka. Bu6mmorexa IIOK
39 OCHOBBI CHIEITUATBHON TEOPUHT ip8://m.e800.ru/I'tFOcl'6
OTHOCUTEIBHOCTH 10
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®otonsl. ®opmyna [1nanka. DHeprus u

bubnuorexa [JOK

40 MITyIThC (OTOHA i iiip8://1.e800.ru/1T0cl el
OTKpBITHE U UCCIIEIOBAHNE bubnmorexa LIOK
4 doroaddexra. Onpiter A. I'. Croneroa 4 HIIpt: v ed800 /1 T0e T
3akonbl Ppororddexra. YpaBHECHHE bu6mmoreka [IOK
42 Ditnmreiina 1 porodddexra. iiiip8://1.e11800.ru/1T04015
«KpacHnas rpanuna» horodddexra c
Hasnenue cBera. OnwiTe! [1. H. Bu6mnotexa [IOK
43 JleGenena. Xummnueckoe neicTaue iip8://1.el1800.ru/1T0404a
CBETa 6
TexHuueckue ycTpoiicTsa u
m MPaKTUYECKOE TPUMEHEHUE:!
dboTorneMeHT, POTONATUHK, COHEUHAS
OaTapest, CBETOIMO/
Pemenue 3amau no reMe «9JI€MEHTEI BH6HH0TeuKa LOK
45 KBAHTOBOMN OITHKID A ititp8://1.eM800.ru/F04030
Mogenp aroma Tomcona. OmBITEI bubnnorexa [IOK
46 Pesepdopna no paccesHuro a-4acTuil. iiiip8://1.eM800.ru/THO4091
[Inanerapnas Mmoziens aroma a
bubnuoreka [JOK
47 Tocrynarst bopa iiiip8://1.eM1800.ru/TFO40all
W3nyuenue u nornomexnue GoToHOB Bbu6mmorexa [IOK
48 [IpU IIEPEXOJE aTOMA C OJTHOTO YPOBHS iiiip8://1.eM1800.ru/T FO40al"
SHEpPIruM Ha Ipyroil. Buasl criekTpos a
BonHoBele cBoncTBa yactull. BonHel e Bbu6mmorexa [IOK
49 bpouns. KoprnyckynsipHO-BOJIHOBO iiiip8://1.eM1800.ru/TFO40ca
8

AyaJIu3M. CroHTa"HHOE U
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BBIHYXXJICHHOC M3JIYYCHUC

50

OTKpbITHE PaInOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHnio cocraa
PaIuOaKTUBHOTO U3ITYYCHUS

bubnuorexa [JOK
iiip8://1.e11800.ru/1TO40I'<
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51

CgaoticTBa anbda-, 6era-, ramma-
N3JIYyUCHUSA. Bnusnne PaaAOaKTUBHOCTHU
Ha )KMBBIC OPraHU3MbIL

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DJIEKTPOHHBINA U TIO3UTPOHHBIH OeTa-
pacnan. I'aMma-u3nydenue

bubnuorexa [JOK
iitp8://1.eM1800.r1n/1T04116
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53

DHeprus CBA3U HYKJIOHOB B sIJIpE.
SnepHsle peakuuu. SInepHbIil peakTop.
[IpoGieMbl, MepCIIeKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI SIEPHOU
SHEPreTUKU

bubnuorexa [JOK
iitp8://T.ei1800.ru/1T04135

=

54

OnemeHTapHble yacTULbl. OTKpBITHE
no3uTpoHa. MeTo bl HaOII0IeHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusni cron «®yHIaMeHTaIbHbBIE
B3auMozaeucTBusA. EAMHCTBO
($u3nIeCcKoil KapTHHBI MUPa»

bubnuorexa [JOK
i#iip8://1.e1800.r1u/1T040e3

oo

55

Bun 3Be3nnoro neba. Co3pe3ausi, sipKue
3BE€31bl, IINIAHECTHI, UX BUJIUMOC
nekenne. CoHeyHas cucreMa

56

Coumnure. ComHeuHast akTHBHOCTb.

Wcrounuk sHepruu CosiHua U 3B€311



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKH.
3BE3/1bI TITABHOM IOCIIEI0BATEILHOCTH.
BnyTtpeHHee cTpoeHue 3Be3 .
CoBpeMeHHbIE NPECTABICHUS O
IPOMCXOXKAECHUH U 3BoIroIMK CosHIa
¥ 3BE3]1

58

Muineunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u npmxenne ConHua B
lNamaxrtuke. ['amaktukn. Y€pHble bIPHI
B sAJIpax raJlaKTUK

59

Bceenennas. PasOeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie npobsieMbl aCTpOHOMUU

61

KontponbHas pabota «251€MEHTHI
ACTPOHOMHH M ACTPOPHUIUKIY

62

O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON B
ATUYECKOU cdepax JAeaTeTbHOCTH
YyeJgoBeKa

63

O606maromuit ypok. Pois u Mecto
(U3HUKYM U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

64

O6o6maromuii ypok. Pons ¢puznyeckoit
TEOpHH B (POPMHUPOBAHUN
MIPEJICTABICHUNA O PU3NICCKON KapTHUHE

MHpa




O6o6maromuii ypok. Mecto
(bU3UYECKON KapTHHBI MUpa B 001IIeM

65 1
psily COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPE/CTABICHUN
66 PeszepBHbIil ypok. MaruuTHoe moe. 1
OeKTpOMarHuTHasi UHIYKLUs
67 PesepsHbiil ypok. Ontuka. OCHOBBI 1
CHeIHaIbHON TEOPUU OTHOCUTEIILHOCTH
bubimoreka IIOK
68 Pesepnsrit ypok. KBantoBas ¢usmka. 1 iip8://1.eM800.ru/it04178
DJeMeHTHI ACTPOHOMUH U aCTPOPUNKU 4
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	Раздел 1. Физика и методы научного познания
	Раздел 6. Основы специальной теории относительност
	Раздел 8. Элементы астрономии и астрофизики
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИК
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1)гражданского воспитания:
	2)патриотического воспитания:
	3)духовно-нравственного воспитания:
	4)эстетического воспитания:
	5)трудового воспитания:
	6)экологического воспитания:
	7)ценности научного познания:
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия
	Самоорганизация:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ

