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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yiapTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX  opraHm3anusax —Poccuiickorn  Denepamu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMud. B Hell ompenemsroTcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3yNbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0ydeHus..

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPO/IBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHHUN 00 OKpY)KaIOIIEeM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoi reorpadueir u acrponomueil. Mcnonp3oBaHue U akTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATHh HAyYHbBII METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca pU3NKH 00beTUHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIuana GU3NIECKOi HayKHU, OCMBICIIEHUE CBS3M Pa3BUTHUS (DPU3MKH C pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IHIHPOKUM
KPYTrOM TEXHUYECKHX M TEXHOJOTUYECKUX NPUII0KEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,

MOCBAIIEHHBIX AKOJOTHYECKUM npo6neMaM COBpPEMEHHOCTH, KOTOPLIC CBA3aHblI C Pa3BUTUEM
2



TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYXIeHUs NpoOJIeM pallMOHAIBHOTO IPUPOI0NOIb30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢u3nyeckoil TeopuH, poau (YHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aluK 3KCIIEPUMEHTAIILHONW JesATeIbHOCTH oOydaromuxcs. i1 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paldoT. BelaeneHue B ykazaHHOM IepeyHe J1abopaToOpHbIX PadorT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pas3zenoB. s KayecTBEHHBIX 3ajjad IPUOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIle XKu3HH, TpeOyromue BbIOOpa (u3Mueckod MOAENW HJisi CUTYyallud MpPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBHSX MPEIMETHOro kabuHera (UM3UKU WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHUX TPAKTUYECKHX pPAadOT M JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEAOBAHUS M3y4aeMbIX SIBICHUI M IPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMHU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUHU SBIISIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBJICHUSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUe MpeACTaBICHUN O Poiar (GU3MKU JUISl Pa3BUTHS APYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTEMBbl 3HaHUH 00 OO0MmMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
dbusznyecKkux SBICHUA B TMPUPOJE U A NPUHATHS NPAKTUYECKUX PEUICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuE (PU3MYECKMX OCHOB W TPUHIIMIIOB ACUCTBHUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€ YCJIOBUHN /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEI0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToabl MO3HaHUs OKpyXxarouero mupa. Pomib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunbie runoressl. Ousndeckue
3aKOHBI ¥ TEOpUU. ['paHUIIbI MPUMEHUMOCTH (HPU3HYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEILHOCTH JIFOJICH.

Llemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMU HAa OCHU CHCTeMbl kKoopAuHaT. CloXKeHHE TEepPEeMEIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaeHUsI.

KpuBonuneriHoe nBuxeHue. JIBH>KeHME MATEpUATIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHu4yeckue yCTpOMCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: CHUIOMETp, JABUKCHUE
CHapSIJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XApaKTEPUCTHUK JABUKECHUSI.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3/IyXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpomIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst cCBOOOIHOTO MaICHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C LI€JIbIO ONPEETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMS ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
HAYaJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUJKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akoH HetoToHa. HEpLanbHbIE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwi. Btopoil 3akoH HberoToHa ains
MaTepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [1711 MaTepraibHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHUs U cuia TpeHus nokos. Koagduiment tpenus. Cuna conpoTUBIEeHUS
IIPU ABUKEHUU TeEJIa B KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOALINUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AepopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

HNmnynsc MatepralibHOM TOUYKHU (Teda), CUCTEMBbl MaTepUaIbHBIX TOueK. MmMmymbc cubl 1
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBL.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[TorenumanbHas sHeprus. [loTeHnManbHas SHEPTHs ynpyro AeGpOpMUPOBAaHHON NPYKUHBI.
[TorennuanbHas SHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOUN SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U IPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.



HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHWYEeCKOW SHEpruu Teia Ha
IIpUMeEpE PacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaast pu3uKa M1 TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BeulecTBa. Mojenu CTpOEHHMsS Ta30B, JKUIAKOCTEW U TBEPABIX TE€I U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaumuecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpAaBHEHHME MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeaHell KHHETHUYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporecchl B ueadbHOM ra3e C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
n30Xxopa, nzobdapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BeEHIeCTBA, (oTorpaduu MOJEKYI
OpPraHUYECKUX COETUHEHUI.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Monens onbita IlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopaenb, HUTIOCTpUPYIOLIAs PUPOY JABJIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATIBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpezneneHue Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonuHaMuueckass cUCTeMa. BHyTpeHHss 3HEprusi TEpMOJUHAMHYECKON CHCTEMBI U
crocoObl e€ u3meHenusi. KoauuecTBo TemaoTel U padota. BHyTpeHHss1 SHEprHsl OAHOATOMHOTO
WJICANBHOTO ra3a. Bupl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3IIydCHHE. Y IeIbHAs
TEMJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI MPH TEIUIoNepeaaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MPOIIeCcCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBL [eHCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUH B
TerIoBbIX MamuHax. Koadduiment nonesnoro aeiictBus teruioBoil Mammubl. [{ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHHWE: JBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tela IMpPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JAaTyHHOU TPYyOKe MyTéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Tea pu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIsS BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAasS U
OTHOCHUTEJIbHAS BJIAXXHOCTh BO31ayxa. HackllieHHbId ap. Y aenbpHas TerioTa napooopa3oBaHus.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcpuraioB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu
CBoiicTBa HaChIILIEHHBIX M1APOB.
Kunenve npy moHM>KEHHOM JIaBJICHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

H3mepeHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ten. OJEeKTpUyeckud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKHH  3apsii.
Onexkrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro noisd. IlpuHnun cynepnosunuu
AIIEKTPUYECKUX MoJied. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTo TOJIs.

PaGora cunm onekrpoctarmdeckoro mois. [lorennuman. PasHocTh  moOTeHIMAOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpruiecKasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuuyeckue ycTpoilcTBa M TNPaKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.



DJIEKTpOCTaTUUYECKas 3alUTa.

JIN3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOr0 TOKA. VICTOYHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY aensHoe CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 37E€KTPUIECKOTO TOKa.

DNEeKTPOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIICHUE UCTOYHHUKA TOKa. 3akoH Oma i
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAsh MPOBOJMMOCTH MOJYIPOBOIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DNEeKTpUUYECKH TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSATENBHBIN pa3psia. MomHus.
ITma3ma.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP COMPOTUBJICHMS, BAKYYMHBIH THOJM, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MONEPEUYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IEKTPOABMKYIIEH Ccrilbl. KOpoTKkOe 3aMbIKaHHE TalbBAHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYHIEH CHJIBI  HMCTOYHMKA TOKAa M €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce oCymecTBIAETCS € Y4ETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€ C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, Hay4HbIH (akt, rumore3a, (u3Myeckas BEJIMYWHA, 3aKOH, TEOpHs, HaOJIOJCHUE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMbl ypaBHEHM, JHWHEWHas ¢(yHKkuus, mapabona,
rurepooia, ux rpagiKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M MX IPOCKIMUA HAa OCHU
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIIMS, TalIbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHue IBIKEHUI C UCTIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JIBUraTellb BHYTPEHHErO CrOpaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHUK, KOHJAUIIUOHEP, TEXHOJIOTHU TOJTYYCHUSI COBPEMEHHBIX MATePHAJIOB, B TOM YHCJIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHYECKas  3amuTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, DJIEKTPOHATpPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENbHBIC TPHOOPHI, TaTbBAHUKA.

11 KJIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarsmuTrHoe IIOJe.
Bekrop marauTHOM MHAYKIMY. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMY. KapTiHa TMHUI MarHUTHONW MHAYKLUHU TOJISl HIOCTOSIHHBIX MarHUTOB.

MarautHoe 1oJjie MpPOBOAHMKA C TOKOM. KapTuHa AMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzaumoiericTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBneHne HneKTpOMAarHWTHOM WHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIIAS CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHykunu dapanes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYINAS CHUJAa WHAYKLIUU B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

ITpaBuio Jlenua.

NuayKTHBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHIKYILAS CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O T0JIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.
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TexHH4Yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHATHBIM I1OJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHJIBI MHAYKIMHA OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOT'O TO0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHbIE MexaHM4Yeckue KoseOaHus. ['apmoHMueckue
koneOanus. Ilepuon, dacrora, ammiautyga U (asa kosebaHuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuil. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
Koie0aTeJIbHOM KOHType. AHAJOTUsl MEXIy MEXaHWYECKUMH U  DJIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUS! SHEPIrUU B HICAIBHOM KOjeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTpodHepruu. KynbTypa ucCHoIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpoOilCTBA M NPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TreHepaTop IMEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanme CBOMCTB BEIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.
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Pe3oHaHC mpu MociaenoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKM WHAYKTHBHOCTH U
KOHJICHCATOPA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpys3a.

HccnenoBanue NEpeMEHHOTO TOKa B ILEMH W3 IMOCJIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4YEHUS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeJIeBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOILIEH CPEebl.

TexHUYeCKHEe YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HaGmronenue CBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOW M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonnHeiiHoe pacnipocTpaHEeHHE CBETa B OJHOPOIHOM cpelie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenmomnenue cBeTra. 3aKOHBI TMPENOMIICHUs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja IOJHOIO BHYTPEHHETO
OTPaKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro cBera. L[Ber.

CoOwupatonue ¥ paccewBaronie JHH3BL. ToOHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHYECKasl CHla TOHKOM JuH3BL. [locTpoeHune n3obpakeHui B COOMpAIOIIUX U PacCEUBAIOIINX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.
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[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas onrtuka. WuTtepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOYHHKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(GPaKIMOHHAS
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsimonuHetHOE pacHpoCTpaHEHUE, OTpPaKeHHWE U TMperoMieHue cBeTa. OnTuueckue
IPUOOPHI.

[TotHOE BHYTpeHHEe oTpakeHrne. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

HabGnronenue naTEepPEpeHITNN CBETA.

HaGmronenue nudpaknuu cBera.

Hab6mronenue qucnepcuu certa.

[TomyueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokazaress IpeioMIIEHHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHUMOCTH KJIaCCHUUYECKOW MeXaHuku. llocTynaTel crnenumanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTETHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpaIlleHNe JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b Macchl ¢ SHEPTUEH U UMIYIBCOM PEISATUBUCTCKON YaCTULIBl. DHEPIHs OKOS.

Pa3zpnen 7. KBanToBas pusznka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOU. DHEPTUS U UMITYIIHC
¢doroHa.

OtkpeiTue u wucciaenaoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHuueckue yCTpoiiCTBa M NpaKTHUECKOE NpUMEHeHHe: (poToanaemMeHT, (OTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT0o3deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.
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CBeToauoOI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha apyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalu3M.
CHoHTaHHOE U BBIHY)KJEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX CIEKTPOB U3ITYUECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OtkpsiTHE
panuoaktuBHOCTH. OnbITH Pezepdopra o onpeeneHuio coctTaBa paaAuoakTUBHOIO H3JIy4eHHs.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAepHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.
TexHuueckue ycTpoWCTBa U MPaKTHUECKOE MPUMEHEHHUE: J03UMETp, kamepa Buibcona,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CuéTurK MOHM3UPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA
Oranbel pa3Butus acTpoHoMuu. llpuxiiaqHoe UM MHpOBO33pPEHUECKOE 3HAYEHUE
ACTPOHOMHH.
Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE37bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.
ConneuHas cucrema.
Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMma «CIEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
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[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3N TJIaBHOU
1ocje0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [IyTe — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['anaktuke. Tumnbl
raniakTuk. PajnoranakTiuku u kBazapsl. YEpHbBIE ABIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Paszberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HabumronieHnss HEeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUS
CeBepHoro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponbp ¢u3Mku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIIbHON U
ATUYECKON cdepax [eATeNbHOCTH UYelIOBeKa, POidb U MECTO (U3UKH U aCTPOHOMHUH B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MHUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce OCyIIeCTBISETCS € y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBA3aHHBIE C M3YyYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (hakT, runore3a, (Qu3nMyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMY Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJIICHUS B JKUBOM IPHUPOAE, NEHCTBUE paJUalMM Ha JKUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3AJI€KH MArHUTHBIX PYA, (POTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozus: TUHUU 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOI0 TOKA, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi 6aTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(0a30BbI1  ypoBEHB)  JIOJDKHO  OOECHEYHUTh  JOCTHUKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHoro mnpeamera «@Pu3MKay IODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOH LIEHHOCTHBIX OPHEHTAIWid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHON J€SITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHa POCCUIICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUYECKUX TI'YMAHUCTHUYECKUX U JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATENBHOCTh B HMHTEpECax TIPa)KIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTaPHOH W BOJIOHTEPCKOH JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSM POCCHHCKHX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M MPHHUMATh OCO3HAHHBIE PEHICHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu M peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MIPOTSKEHUU BCEU KU3HU;

6) IKOIOrNY€eCKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KyJIbTYphl, OCO3HaHHME IJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;
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MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JEATEIbHOCTU HSKOJIOIMUYECKON HAIpaBIIEHHOCTHM HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOU NIeATENIbHOCTH, TOTOBHOCTh B MPOIECCEe U3YUYECHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHUBePcAJIbHbIE YUueOHbIe 1eiCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENIbHO (POpPMYJIHpPOBaTh U aKTyadU3UpOBaTh MNpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS TIPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEISM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HAaBBIKAMHU YYEOHO-HCCIEOBATEIILCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOOB PEIIeHHs 3a1a4
bu3nYECKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWs, €r0 HMHTEPIIpPETaIuH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTyallMsiX, B TOM 4YHCJE TMPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyalIM3MpOBaTh 3aj7ady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apPTyMEHTBhl IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJE€ peUIeHHS 3afaud pe3yiabTaThl, KPUTHUYECKU
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YICHUH HU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHMS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:
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BJIAJI€Th HaBBbIKAMH MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPXKAHUSA U3 UCTOYHUKOB
pa3HbIX THWIIOB, CaMOCTOSTENBHO OCYLIECTBISATh IIOMCK, aHAJIW3, CHUCTEMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUOB U (OPM IPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pPEIIEHNN KOTHUTUBHBIX, KOMMYHMKAaTUBHBIX M OpraHM3allMOHHBIX 3a1ad C COOJIIOAECHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEP)KaHUS B pasiMYHbIX (opMmarax ¢ y4EToM
Ha3HAueHUs MWHPOpPMALMKU W LEJNEeBOM ayJuTOpUH, BBIOMpas ONTUMAIBHYIO (GopMy
IIPEJICTaBICHUS U BU3YyaJIU3aLUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYILECTBIIATh OOIIEHHE HA YPOKaX (PU3MKU U BO BHEYPOUHOI IEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIHMA U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ UHMBH1yaIbHON paboThI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXkJI0T0 4j€Ha KOJUIEKTHUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciiATh pOJd € Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJO0r0 yJaCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PAa3IMYHBIX CHUTYyallUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMIOJTHEHUS] TMpaKkTU4Yecko paboThl € Y4ETOM HUMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUU B 00JacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, JMOLUOHAIbHBIH HHTEJVIEKT:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH

COOTBETCTBUE PE3YNIbTATOB LEIISM;
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BJIJICTh HABBIKAMH TIO3HABATEIILHON peIeKCHN KaK OCO3HAHHsI COBEPIIAEMbIX JTEHCTBUI
N MBICJIMTCIIBHBIX MPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/If/’I;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIUIsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 10 UX CHIKCHHUIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX HPH aHATU3E PE3yIbTaTOB JACATCIbHOCTH;

MNPpUHHUMATDH CC6SI, ITIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U aPI'yMEHTBI APYTUX IIPU aHAIIA3€ PE3YIbTAaTOB IEATCIbHOCTY;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX HA OLIMOKH.

B niporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI TPOTPAMMBbI 110 (DU3HKE IS
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUAOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAINOoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHMs, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BHUJICTh HAMPABIICHHUS PAa3BUTHS COOCTBEHHOM AIMOIIMOHATIBHOM Cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyIMpOBaHHUs, BKJTFOUYAFOIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOIMOHAIBHBIM
U3MCHEHHSIM H MTPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILlMK, BKJIIOYAIOIICH CTPEMJIEHHE K JOCTHXKCHHIO IEIH U YCIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTI: HUCXO0Os N3 CBOUX BO3MO)KHO0TCI>1;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHUMATh OSMOIHOHAJIBHOC COCTOSAHUC OPYIUX,
YUYHUTBIBATH €TI0 MPH OCYILECTBICHUH OOIIEHHsI, CIIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHHIO;

COIIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHHUS C JAPYTUMH
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTbh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOH
JEATEIbHOCTH JIIOEH;

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YYEHHBIX (U3MUECKUX Mojenel: MaTephalibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TeN0, WAeaIbHBbIA ra3, MOJIENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIN ICKTPUUECKUU 3aps] NPHU pELICHUU
du3nUeckux 3anay;

pacrio3HaBaTh (uU3MYECKUe SBJIEHUS (IIPOIECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUUs, B3auMmopaeWcTBue Tein, auddysus, OpoyHOBCKOe
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 0o0BhEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNN), TETJIOBOE paBHOBECHE, MCIIApEHUEe, KOHIEHCAIUs, IIaBJIeHHEe, KpUCTAIIIN3aIus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIIEHUE JAaBJICHUS ra3a IPU €ro HArpeBaHUU B 3aKPBITOM
coCylie, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJJIEKTpU3ALMS TEll,
B3aMMO/ICHICTBUE 3apsAI0B;

OINKCBIBATH MEXAaHUYECKOE JBUIKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CWJIA, UMIYJIbC Tella, KUHETUYECKas
SHEprus, MOTEHIMAJIbHAs HSHEPrus, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, IMpHU
ONKCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, HX
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0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PHU3UYECKYIO BETUUHHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIONB3Ys
¢dbusznyueckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpeJHEKBaapaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIHWYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIILHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS U EIAUHHIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3yYCHHBIC SJICKTPHUUECKHUE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUUIECKOE TOJIE,
HANPsDKEHHOCTh TIOJISL, MOTEHIMAal, Pa3HOCTh TMOTEHIUAIOB; TMpPU OMUCAHUHM MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIOJIB3yEMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C IPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3WYCCKUE TPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHOMPABUS WHEPIHAILHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPHIO CTPOCHHS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW HHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO UCITIOIb30BAHMS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH OMBIT M (POPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIN CIIOCOO W3MEPEHWS W HCIOJBb30BaTh W3BECTHBIE METOIBI OIICHKHU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMU BETMYMHAMU C HCIOJB30BAHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BUJIC TAOIHI] M TpadUKOB, JENIaTh BBIBOJIBI
0 pe3yJibTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa MPU NPOBEIACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH UM  TMPOEKTHOW JEeSTENbHOCTH C
WCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemate pacu€THbIC 3aJa4dl C SBHO 3aJIaHHOM (PU3WYCCKOW MOJECIBIO, HCIOJB3Ys
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTb, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMbIE s e€ pelieHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAUeHUS (PU3NUECKON BEIHUNHBI,

peliaTh KayecTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMUECKU HEMPOTHUBOPEUHUBYIO ILIETIOYKY
paccyXJICeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHHUS,

UCTIONIb30BAaTh TP PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHIpPETAlMH U TPEACTaBICHHs y4eOHOU u
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HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHIECKOTO MOBEICHUS B OKPYXKAroIei cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHHe paccMaTprUBaeMOi MPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TPUMEpPaxX poiib U MeCTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEeHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejgomieHue, uHTepdepeHuus, Iudpakuus W MOJApU3allus CBeTa, MJHUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIUCBIBATh M3YYEHHBIE CBOICTBA BEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, D3JIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABMKYIIAs CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIB3YEMbIX BEJIUYMH, HMX OOO3HAYCHHS H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3HYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAaYEHUE (PU3MUECKON BEIUYMHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBATEIBHOITO M MApaJUIENbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
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OPSAMOJIMHEMHOTO PACHpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTod(dderra, 3aKOH COXpPAHEHHUS DSHEPTUH, 3aKOH
COXpaHEHHMsI HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MaccoBOr0 4MCia, MOCTynatel bopa, 3akOH paguoakTUBHOrO pacnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPA)KEHUE U YCIIOBHs (TPaHULIBL,
00jacTh) IpUMEHUMOCTH;

OTIpeNeNIATh HAIpPaBICHUE BEKTOpPA MHAYKIWHW MAarHUTHOTO TOJsS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3MUYECKUX SBICHUUW M MPOIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu d3ToM  (GOpPMYIHUPOBATh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEpPEHHS (PU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMPATh ONTHMAJBHBI CIIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
HOTPELIHOCTEN N3MEPEHUi];

UCCIIE/I0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IPpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJbTATHI IMOJYYCHHOW 3aBHCHMOCTHU
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEI0BaHMS;

cobuoiaTh IMpaBuia 0O€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATENILCKOM W TNPOEKTHOW JAEATENBHOCTH C
UCTIOJIF30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3YS
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOUPATh (PU3MUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE Ui €€ pEelIeHHs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOyYSCHHOTO 3HAUCHHS (PU3MYECKON BEIMIHHEI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIEMIOUYKY
paccyXIeHHUI ¢ ONOpoi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIpHOW HMH(OPMAaIUM, MOJYYEHHOM W3 pPa3IUYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMAIIUIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX O€30ITacCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIONIB30BaTh TEOPETHUYECKUE 3HAHWUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIsS
COXpPaHEHHMs 3]I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMATIBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNarTh OO0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HECTAHAAPTHBIX CUTYallUsAX, aJeKBaTHO OLEHMBATH BKJIAJ KaXIOrO0 W3 YYaCTHUKOB TPYHIBI B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MCKTPOCTATHKA 3 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 13
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Et?fsj:l;lr?:(;(sigroullé £41007¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No Kosm4ecTBo yacos
w R boero | me | e | tyecann | afpaaossvessmae pecypen
n padoThI padoThI
1 ®uzuka — Hayka o npupoje. Hayunsie MeTObI TO3HAHUS 1 Bubmmorexa IIOK
OKPYXKaIOIIero Mupa https://m.edsoo.ru/ff0c32e2
5 Pous 1 MecTo Gu3NKH B HOpMUPOBAHUN COBPEMEHHON HayIHOU 1 Bubmmorexa [IOK
KapTUHBI MUPA, B PAKTUUECKOMN ESITEILHOCTHU JIFOACH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe asmxenne. OTHOCUTEILHOCTh MEXAHUYECKOTO 1 bubanorexka [JOK
nerkeHus. [lepemerenne, CKOpOCThb, yCKOPEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPAMONMHENHOE IBUKCHUE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NMPSIMOJIMHEHHOE IBI)KEHHE 1 Bubamorexa LIOK
https://m.edsoo.ru/ff0c372e
6 CBoOonHOE maieHue. Y CKOPeHHe CBOOOHOTO MaICHUS 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [IBuxeHre MaTepuaabHOW TOUKH 110 1 Bubmorexa [IOK
OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpuniun otHocutensHOCTH ["anunes. IHepunanbHbIe CHCTEMBI 1 Bubnuorexa IIOK
orcuera. [TepBsrii 3akoH HproToHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuina. Ilpunuun cynepno3uuuu cui. Bropoit 3akoH 1 Bubmorexa [IOK
HeproToHa [yt MatepuaabHOM TOUKU https://m.edsoo.ru/ff0c3be8
10 Tpetuii 3akoH HproTOHA 151 MaTepUaIbHBIX TOUEK 1 bubamoreia LIOK
https://m.edsoo.ru/ff0c3be8
1 3akoH BcemupHOTo TsaroteHus. Cuna tspxectu. [lepBas 1 bubanoreka [JOK
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ympyroctu. 3akoH ['yka. Bec Tena 1 E:S;I:I;I/Or;.eezasg)(.)rllf/ffOC 3018
13 Cuna tpenus. Koadpdumment tpenus. Cuna cOnpoTUBICHHS IPH 1 bubamnoreka [JOK
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JABHW)XCHHUU TECJIa B X KUAKOCTH HUJIH ra3e

https://m.edsoo.ru/ff0c3f76

HOCTyHaTC.HI)HOC 1 BpallaTCJIbHOC ABUKCHUC abCOJIIOTHO TBép)IOFO

Bbubnnorexa [JOK

14 Tesia. MoMeHT cuibl. I1nedo cunel. YcnoBus paBHOBECUS TBEPIOTO
p P https://m.edsoo.ru/ff0c41a6
Tena
Wmnynbc MaTepuaibHOM TOUYKH, CHCTEMBI MaTepHaIbHBIX TOYEK.
15 - Y p 3 ’ II)J bub6mmnorexa IIOK
MIIYJIBC CHIIBL. 3aKOH COXpaHEHUsI UMITyJibca. PeakTuBHOE
Y P Y https://m.edsoo.ru/ff0c43d6
JIBIDKCHHE
16 PaGora n MmomtHOCTE critbl. KnHeTHYECKast SHEPT U MaTepHATBHON Bubmmorexa IIOK
To4kH. TeopeMa 06 H3MEHEHNH KMHETHYECKON SHEPTHH https://m.edsoo.ru/ff0c4502
ITorenunansHas aneprus. [loTeHuanbHas 3HEPTUs YIIPYro
17 b . P n P YIIPY bubanoreka [JOK
negopMHupOBaHHOM NPYXUHEL. [loTeHIanpHAs YHEPT U Tea
PMHUP Py p https://m.edsoo.ru/ff0c461a
BOJIM3M TIOBEPXHOCTH 3eMITH
18 JlabopaTopnas padota Ne 1 «M3yucHre 3aKk0OHa COXPaHCHHUS
MEXaHUYECKOH HEPTUn»
[NoTennmanbHBIC W HETIOTEHIINATBHBIE CHIIBI. CBSI3b paOOTHI
19 pv bubanoreka [JOK
HETIOTCHIUATBHBIX CHJI C M3MEHEHUEM MEXaHWIeCKOI SYHeprun
N p https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXpaHeHHsI MEXaHHUUECKOI SHepPrin
20 Kontponsnas padora Ne 1 mo Teme «Kunemarnka. JluHamuka. Bubmmorexa [IOK
3aKOHbI COXPAHEHHSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPHH. bubaunoreka [JOK
BpoynoBckoe nemxkenue. Anddysus https://m.edsoo.ru/ff0c4dc2
29 XapakTep IBIKCHUS W B3aUMOJICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHs Ta30B, )KAIKOCTEH U TBEPIBIX TEll
23 Macca monekyi. KonuuectBo Bemecta. [locrosinnas ABoraapo
24 TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana
teMneparyp Llenbcus
bubaroreka [TOK
25 Wneanbueiii raz B MKT. OcHoBHOE ypaBHeHHe MKT
M https://m.edsoo.ru/ff0c4fde
AGcomnoTHas TeMIIepaTypa Kak Mepa cpeHell KHHeTHYeCKON
26 pPatyp y pa cp M bubnuoreka [IOK
SHEPrUH JABWKEHHS MOJIEKyJl. Y paBHeHHe MeHaeneeBa-
P N v op https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH JlanpToHa. ['a30BbIE 3aKOHBI
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JlabopaTopuas pabota Ne 2 «VccnemoBanue 3aBUCHIMOCTH MEXITY

28 rnapamMeTpaMu COCTOSIHUSI Pa3peKeHHOT0 razay
29 W3onporieccsl B HacaIbHOM Ta3e U UX rpad)uuecKoe MpeCTaBlICcHIE Bubmorexa LIOK
https://m.edsoo.ru/ff0c570e
10 | oo Kompiooras evsoma m or. Brgepormas snepn binorera LIOK
https://m.edsoo.ru/ff0c5952
O0JIHOATOMHOTO HJI€aJbHOTO ra3a
31 Bune! Temsonepenadu bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
32 VY nenbHas TEIIOEMKOCTD BelecTBa. Komu4ecTBO TeIIOTH pu bubnuoreka [TOK
Teronepenayde. AxnabaTHelil porecc https://m.edsoo.ru/ff0c5¢c36
33 [lepBbIif 3aKOH TEPMOAMHAMUKH U €0 IPUMEHEHHE K bubnunorexa [JOK
H30MpoIieccamMm https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs mporieccos B mpupoze. Bropoii 3akon Bubmmorexa [IOK
TEPMOJMHAMUKA https://m.edsoo.ru/ff0c6230
35 Hpunnun aeiicteus u KI1J TernoBoil MamHel ﬁﬁ;ﬁﬁiﬁiiﬂﬁlfmc 600a
36 Huxa Kapnao u ero KIT/T
37 DKoiorndeckue npoOIeMbl TETTOIHEPTETUKA
38 O6o6maromuit ypok «MonexyispHas pusuka. OCHOBBI Bubmorexa [IOK
TEPMOJUHAMUKIY https://m.edsoo.ru/ff0c6938
39 KonrpomnbHas padora Ne 2 o Teme «MonekynspHas ¢usuka. Bubnuorexa IIOK
OCHOBBI TEPMOTHHAMUAKH https://m.edsoo.ru/ff0c6a50
40 [MapooOpazoBanue u KOHACHCanus. VcrapeHue u KuneHne Bubamorexa [IOK
https://m.edsoo.ru/ff0c63b6
a1 AOCONIOTHAS 1 OTHOCHTEINBHAS BIAYKHOCTH BO3AyXa. HachIeHHBIH bubarorexa [TOK
nap https://m.edsoo.ru/ff0c64d8
I
— https://m.edsoo.ru/ffOc65f0
43 [InaBnenue u Kpuctamuuzanus. Y aelbHas TeIUIoTa IJIaBICHHUS. Bubmorexa [IOK

CyOnumarus

https://m.edsoo.ru/ff0c6708
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Bbubnnorexa [JOK

44 YpaBHeHHE TEIUIOBOTO OajaHca https://m.eds00.ru/ff0c6820
45 OnexTpuzanus Tel. DIeKTpudeckuii 3aps. [IBa suga Bbubnnorexa [JOK
SIIEKTPUYECKUX 3aPSII0B https://m.edsoo.ru/ffOcébcc
46 IIpoBOIHUKY, AUAIEKTPUKU U NOIYIPOBOJHUKH. 3aKOH bubnnorexa [JOK
COXpaHEHHS JICKTPHUESCKOTO 3apsaa https://m.edsoo.ru/ffOcébcc
47 Bsammonetictue 3apanoB. 3akoH Kymona. Togeunsrit Bbubnnorexa [JOK
SIIEKTPUYECKHH 3apsiT https://m.edsoo.ru/ffOc6ces
48 Hampsok€HHOCTS 2nekTprueckoro nois. [lpunnun cynepnozunuu bubanorexa [JOK
JEKTPUUECKHX MM0JIel. JIMHUM HATPSHKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 Pabota cui anexrpocraTuyeckoro noss. [lorenuuan. Pasnocts bubnunorexa [JOK
HOTEHIIHAJIOB https://m.edso00.ru/ff0c6f00
50 [IpoBOOHMKY U TUANIEKTPUKU B 3IEKTPOCTATUYECKOM II0JIE. Bubmmorexa [IOK
JlusnekTpryecKas IPOHUIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnexrpoéMkoctb. KoHOeHcaTop bubamorexa LIOK
https://m.edso0.ru/ff0c7126
59 DNEeKTPOEMKOCTh IIIOCKOT0 KOHJAEHCATOPA. DHEPT U 3apSKEHHOTO Bubmmorexa [IOK
KOHJIeHCATopa https://m.edsoo.ru/ff0c72c0
[TpuHuyn neicTBUs U IPUMEHEHUE KOHIECHCATOPOB,
53 KOIIMPOBAJILHOTO ariapara, CTpyHHOTro pUHTEpA.
DreKkTpocTaTH4ecKas 3aluTa. 3a3eMIICHHE IIEKTPOIIPHOOpOB
DIEeKTPUUECKHIA TOK, YCIOBHS €ro cyiecTBoBaHus. [10CTOSHHBII
54 Tok. Cuna toka. Hanpspkenue. Conportusnenue. 3akoH Oma Jyist
y4JacTKa LeTH
55 [HocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEAUHEHUE Bubmorexa [IOK
MIPOBOIHUKOB. https://m.edsoo.ru/ff0c74f0
56 JlabopaTopras pabota Ne 3 "M3zyueHne cMEIIaHHOTO COSIMHEHHS
pe3ucropos"
Pabota 1 MOIIHOCTB 3MEKTPHUECKOT0 TOKa. 3akoH Jxoyms-JleHna.
57 3akon Oma JILJ[1I51 MTOJTHOM u(faMKHyToﬁ) 3neKTqueclli[m71 Zerm. ) BuGmorexa LIOK
https://m.edsoo.ru/ff0c7838
KopoTtkoe 3ambikanue
58 Jlaboparopras pabora Ne 4 «M3mepenne D/1C NCTOUHHKA TOKA U bubnnorexa [JOK

€ro BHyTPpEHHETr0 COIIPOTUBJICHU A

https://m.edsoo.ru/ff0c7ae0
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ONeKTpoHHas IPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTD

59 CONPOTHBIICHUS METAILIOB OT TeMIepaTypbl. CBEpXIIPOBOUMOCTh !
60 DnekTpUYecKuil TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHBIX MYYKOB 1
61 [MonympoBOJHUKY, HX COOCTBEHHAS M IPUMECHAS TIPOBOAUMOCTb. 1 Bbubnuoteka [IOK
CaoiictBa p—n-miepexoa. [1oympoBOIHUKOBBIC IPHOOPHI https://m.edsoo.ru/ff0c84ae
62 DNeKTPUIECKH TOK B PACTBOPAX U PACILIaBaX JJIEKTPOIUTOB. 1 Bbubnuoteka LIOK
DNeKTPONUTHYECKAS TUCCONUALINS. DICKTPOIN3 https://m.edsoo.ru/ff0c82ba
63 DNeKTpUYeCKUit TOKU B ra3ax. CaMOCTOSITeNbHBIA 1 1 Bubmmorexa IIOK
HECaMOCTOSITENTBHBIN paspsia. Momnuust. [Tnazma https://m.edsoo.ru/ff0c84ae
64 DeKTPUUECKUE MPHUOOPHI U YCTPOUCTBA U UX MPAKTHUECKOEC 1 bubnuoreka [TOK
npumMenenue. [IpaBuia TeXHUKH 0€30MacHOCTH https://m.edsoo.ru/ff0c86fc
65 O6006marImui ypoK «JICKTPOTUHAMUKAY 1 Egg;ﬁ;:;iﬁﬁl £10c88be
66 KontponpHas padora Ne 3 mo Teme «IEKTpOCTaTHKA. 1 Bubmmorexa [IOK
TTocTOSHHBIN 37EKTPUYECKUH TOK. TOKH B pa3IUuHBIX Cpeax» https://m.edsoo.ru/ff0c8a8a
67 O6ob6maromuii ypok o temam 10 kiacca "MexaHuka. 1 bubnuoreka [TOK
MounekymsipHast pusuka. TepMoguHAMUKA. DICKTPOAUHAMHKA" https://m.edsoo.ru/ff0c8f6c
Bubmmorexa [IOK
68 dr3iia BOKpYT Hac ! https://m.edS(I)lo.ru/ff0c8056
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

No KoauyecTBo yacoB
IpaxkTuue Hdara DJieKTpoHHBIe U (pPOBHIE
Tema ypoka Kontpoabn P
n/ Bcero CKHe H3y4eHHs o0pa3oBaTeIbHbIE pecypchl
ble padoThI
n padoThI

1 ITocTossHHBIE MArHUTHI U UX B3aUMOAEUCTBHE. MarHUTHOE TOJIE. 1 Bubnmoreka IIOK
BekTop MarHuTHON WHAYKIMH. JINHUU MaTHUTHON HHIYKIIMA https://m.edsoo.ru/ff0c9778

5 MaruuTtHoe 1nosje NpoBOgHUKA ¢ TOKOM. OnbIT Dpcresa. 1 Bubnmoreka IIOK
B3aumozeiicTBre MPOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopaTopnas padota Ne 1 «/3yueHre MarHUTHOTO IOJIS 1 1 Bubnuorexa IIOK
KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

elfiCTBHe MarHUTHOTO TIOJIS Ha IPOBOJIHUK ¢ ToKoM. Crita

4 i a6 6 J\f‘) 2 . 1 1 bubanoreka [JOK

Mmrepa. Jlabopatopras padota Ne 2 «VccnenoBanne nefACTBHS
P paTopHai p https://m.edsoo.ru/ff0c9acO
ITOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM)»

5 JleiicTBre MarHUTHOTO TIOJISl HA ABMIKYIIYIOCS 3apsSHKEHHYIO 1 Bubnuorexa IIOK
yactuity. Cuna Jlopenna. Pabora cuist Jlopeniia https://m.edsoo.ru/ff0c9df4
DnexTpoMarHuTHast HHAYKIHS. [I0TOK BeKTOpa MarHUTHOM

6 nHaykiun. OC nHAYKIuH. 3aK0H 3JeKTPOMAarHUTHON MHIYKIIUN 1
®dapanes

7 JlabopaTopnas pabota Ne 3 «VccnenoBanue sSBICHUS 1 1 Bubmmorexa [IOK
ANEKTPOMArHUTHON WHTYKIIAH https://m.edsoo.ru/ff0cal50
WnnyxtuBHOCTE. SIBaenne camonuaykimu. DJIC caMOMHIYKIIUH.

8 5 4 Y A Y 1 Bubnmoreka [JOK

HEPrHsl MATHUTHOTO TIOJIS KaTYIIKH C TOKOM.
p Y https://m.eds00.ru/ff0ca600
DIEKTPOMAarHUTHOE TI0JIe
Texauueckre yCTpOWCTBA U X MPUMEHEHHUE: TIOCTOSIHHBIE

9 MarHHUTHI, JIEKTPOMATHHUTEHI, dJICKTPOABUTATENb, YCKOPUTEIH 1
3JIEMEHTaPHBIX YaCTHII, UHIYKIIMOHHAS TIeYb

10 O6o6maromuit ypok «MarHuTHOE MoJie. DICKTPOMarHUTHAS 1 Bubmmoreka [IOK
HHTKITUS» https://m.edsoo.ru/ffOcab82

11 Kontponsuas padora Ne 1 mo Teme «MarHutHOe moJe. 1 1 Bbubmmorexa IIOK
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9HeKTpOMaFHI/ITHa§I WHAYKOUS

https://m.edsoo.ru/ffOcad58

CBO6OI(HLIC MexXaHHYeCKHe KOJeOaHus. FapMOHI/II{eCKI/Ie

12 KoeOaHus. YpaBHEHNE TApMOHUIECKAX KOJICOaHHH. brbmorexa LIOK
https://m.edsoo.ru/ff0caf06
[IpeBpatenue sneprun
JlabopaTopnas padota Ne 4 «MccnenoBanue 3aBUCHMOCTH
13 MEPUOJIa MaJIBIX KOJICOaHUH rpy3a Ha HUTH OT JJTUHBI HUTH U
MaccChl Tpy3a»
KonebarenbHerii kKoHTYp. CBOOOTHBIE 3IE€KTPOMArHUTHEIE
14 KoJeOaHus B I/IZ[C&HBHZS[ KOII663::GJILHOM KOI;)-IType. Awnanorus bubmmorexa [IOK
https://m.edsoo.ru/ff0ch820
MEXTy MEXaHHUCCKUMHU U 3JICKTPOMATHUTHBIMHU KOJICOaHUSIMU
15 ®opmyna ToMcona. 3aKOH COXpaHEHUSI YHEPTUH B HJI€ATBHOM Bubmmorexa [IOK
KoJieOaTeIbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxaronux konedaHusx. BeiHyKIeHHbIS
16 M:x;lHquCKHe Kone6ZHHH.IJ;e30Hch. BLIHy)K;[eH:H: bubmorexa [IOK
https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIC KOJICOaHUs
ITepemennbrii Tok. CHHYCOUAAJIBHBIN IIEPEMEHHBIN TOK.
17 MOleIHOCTI:. nepeMeHHoZo TOKa. AMnﬂHTl}OI,uHoe U JEHCTBYIOIIEE bubmmorexa HOK
https://m.edsoo.ru/ffOchd34
3HAYCHUE CUJIBI TOKA M HATIPSHKCHUS
18 TpaHC(I)OpMaT(jp. [IpousBoncTBO, Mepenava u moTpedIcHue
ANEKTPHYECKON SHEPTHH
19 VYeTpoilcTBO U MPAaKTUUYECKOE IPUMEHEHHUE IIEKTPUUECKOTO bubnunoreka [JOK
3BOHKa, TeHEpaToOpa MepEeMEHHOT0 TOKa, JTHHUH dIIeKTponepenad https://m.edsoo.ru/ff0cc324
DKOJOTHIECKHE PUCKU TIPH IIPOU3BOACTBE SICKTPOIHEPTHH.
20 KynbTypa ncronp30BaHUs 3NEKTPOIHEPTHH B IOBCEIHEBHOM
KU3HH
MexaHI4YECKUE BOJHBI, YCIOBUS pacrpocTpaneHus. [lepuos.
21 CkopocTb pacnpocrpal’{ZHm u nnana I];OJ'IHI;I. Honepqume " Bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
MIPOAOJIEHBIC BOJTHBI
29 3Byk. CkopocTh 3ByKa. ' poMKocTh 3ByKka. Beicota Tona. TemOp bubnmoreka [JOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 ONEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U cKOpocTh. IIkana Bubnmoreka LIOK
JJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI paguoCcBsI3u U TeNEBUACHUA. Pa3BUTHE CPENCTB CBA3HU.
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Paguosnokanmsa

25 Konrponsnas padora Ne 2 «Konebanus u BOTHBD) ﬁ;g;%?;i;iiﬂlj/ ff0CCETS
26 [IpsiMonuHeiHOe pacnipoCcTpaHEHUE CBETa B OJHOPOIHON Cpeie. Bubnmoreka [IOK
ToueuHblid HICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxeHne cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne Bubmmorexa [IOK
H300paKeHHH B TUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue cBeta. [lonmHOE BHyTpeHHEE OTpaskeHUE. Bubnmoreka [IOK
[MpenenbHbIit yro MOJHOTO BHYTPEHHETO OTPAKCHUSI https://m.edsoo.ru/ff0cd7f6
29 JlabopaTopnas padota Ne 5 «M3mepeHue mokasatemnst Bubmmorexa [IOK
MPETOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIumssl. [Toctpoenne nzobpakenwnii B tnH3e. DopMmyna TOHKOM Bubmmorexa [IOK
JIMH3bL. Y BENUYEHHE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTopnas padota Ne 6 «VccnenoBaHue CBOUCTB
U300paKEeHUH B TMH3AX)
32 Hucniepcus ceera. CoxKHBIH cocTaB Oenoro cera. L[Ber.
JlabopaTopnas padota Ne 7 «HabnroeHne qucriepcui CBETay
33 I/IHT?p(bepeHuHs{ ceera. udppakuus ceera. JudpakunonHas bubnuoreka [IOK
pemérka https://m.edsoo.ru/ffOced22
34 [MomepeunocTs cBeToBbIX BouH. [Tomspuzarust cBeta bubamorexa LIOK
https://m.edsoo.ru/ff0cf02e
35 Onrtraeckye TpruOOPHI M YCTPOHCTBA U YCIIOBHS X O€30I1aCHOTO
MIPUMEHEHUS
36 I'paHuIIBI IPUMEHIMOCTH KJIacCHYeCKOi MexaHuku. [locTynaTsl bubmmorexa IIOK
CIEIHATLHOW TEOPUH OTHOCHTENHHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJIECHHE BPEMEHU U Bubnmoreka [JOK
COKpAIICHUE JUTHHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMIYJIbC PEISITUBUCTCKON YacTHIbl. CBS3b MaCCHI C bubnmoreka [JOK
SHEpruel ¥ UMITYJIbCOM. DHEPTHs HOKOS https://m.edsoo.ru/ffOcfc68
39 Kontponsnas padora Ne 3 «OnTuxa. OCHOBBI ClIEIHANBHOM Bubmmorexa IIOK
TEOPHUH OTHOCHUTEILHOCTID https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyrna [Tnanka. DHEPrus U UMITYJIbC HOTOHA bubnmoreka [JOK
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https://m.edsoo.ru/ffOcfel6

41 OtkpeiTHe U HccneaoBanue Gotoddpdekra. Ombite A. T Bubmuoreka [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHsl hoTtodddekra. YpaBHeHue DWHIITEHHA IS Bubmuoreka [IOK
dboTtoaddekra. «Kpachas rpanuia» hotoaddexra https://m.edsoo.ru/ff0d015e
43 Hasnenune cBeta. OnbiTel [1. H. JIe6eaeBa. XuMuueckoe aelCTBHE Bubnmoreka IIOK
cBeTa https://m.edsoo.ru/ff0d04a6
m TexHUUECKUE YCTPOUCTBA U PAKTUUCCKOE TPUMEHCHUE:
(doTo3eMEeHT, HOTOAATUHK, COTHEUHAS OaTapes, CBETOIUOT
45 Pemrenre 3aga4 1o Teme «9JEMEHTHI KBAHTOBOM ONITHKHY bromorexa LIOK
https://m.edsoo.ru/ff0d0302
6 Mognens atoma Tomcona. Omeitel Pesepdopaa mo paccesHuto o- Bubmmorexa [IOK
yactuil. [InaHerapHast Moziesb aTOMa https://m.edsoo.ru/ff0d091a
bubanoreka [JOK
47 Hoctysaret bopa https://m.edsoo.ru/ff0dOafa
48 Wznydyenne u nornomeHune (OTOHOB IPH IEPEX0JIe aTOMA C Bubmmorexa [IOK
OJTHOTO YPOBHSI SHEPTUH Ha Apyroil. Busl criektpos https://m.edsoo.ru/ff0dOafa
BonHoBble cBolicTBa yacTull. BonHs! ne bpoiins.
49 KOpHyCKyIIHpHO-BOHHOBOﬁHHyaHH3M.HCHOI:ITaHHoe u Bromorexa LIOK
https://m.edsoo.ru/ff0d0cad
BEIHY)KJICHHOE H3ITyUCHHE
50 OtkpeiTre paguoakTuBHOCTH. OnbIThl Pesepdopaa mo bubnunoreka [JOK
OTIPEIETIEHUIO COCTaBa PANOAKTUBHOTO U3JTyUEHUS https://m.edsoo.ru/ff0d0fd2
51 CoiicTBa anmbda-, 6era-, raMMa-u3ITydeHus. BiusHne
PaINOAKTUBHOCTH Ha )KUBBIE OPTaHU3MBI
59 OTKpbITHE TPOTOHA U HeHWTpoHA. M30Tombl. Anb(ha-pacna. bubnunoreka [JOK
DJIEKTPOHHBIN M TIO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3ydeHue https://m.edsoo.ru/ff0d1162
DHeprust CBsI3u HYKJIOHOB B sAJipe. SlnepHble peakiuu. S aepHblit
53 pealzop. l'[po6ne?\lm HepCHeIffI/IBH )Ialfonorlfqec:ne acnﬂerTm Bubmmorexa LIOK
9 ’ ’ https://m.edsoo.ru/ff0d1356
SIICPHON SHEPTETHKH
DnemeHTapHbIe YacTHIBL. OTKPBITHE TO3UTPOHA. MeTo bl
54 HaOJIOZICHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YacTHLl. Kpyrisiit Bubnmoreka IIOK

cron «dyHnamMeHTanbHbIe B3aUMoIeiicTBUsA. EqUHCTBO
(U3NYECKOM KapTHHBI MUPa»

https://m.edsoo.ru/ff0d0e38
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Bun 3Bé3ga0T0 Heba. Co3Be3aus, sApKue 3BE3IH, INIAHETHI, X

%5 BuanMoe nBrkenne. ColHewYHas cucremMa L

56 Comane. ComHedHast akTUBHOCTE. VcTouruk >Heprun ConHIla U 1
3BE3]
3BE31IBI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3 b IIIaBHOM

57 NOCJEeI0BATENIbHOCTU. BHYTpeHHee cTpoeHue 3BE3. 1
CoBpeMeHHBIE NIPECTABICHHS O IPOUCXO0XKICHUH U SBOJIIOIINU
ConHia u 3BE37
Maieunslii [1yts — Hama ["anakTuka. [lonoxeHnue u ABMXeHNE

58 Comnnna B I'anaxktuke. I'anaktuku. UEpHBIE IBIPHI B sIpax 1
rajJakTUK

59 Bcenennas. Paz6eranme ramaktuk. Teopus bombimoro B3peiBa. 1
PenukToBoe m3nmydenue. MeTaranakTuka

60 Hepemennsie po01eMbl acTpOHOMHUH 1

61 KonrponbHas padora Ne 4 «DneMeHTbI aCTPOHOMHU U 1
acTpopHU3UKM»
O6o6maromuit ypok. Ponp ¢pusnku u actpoHOMIH B

62 SKOHOMHYECKOH, TEXHOJIOTHYSCKON, COIMAIFHON H STHIYECKOM 1
cepax IesITeNbHOCTH YelloBeKa

63 O6o6maromuit ypok. Poip n MecTo (pHU3MKH 1 aCTPOHOMUH B 1
COBPEMEHHOW Hay4YHOI KapTHHE MHpPa

64 Oo6o0wmaromuii ypok. Poss ¢pusndeckoii Teopun B GopMUpOBaHUU 1
Npe/CTaBIeHUi 0 (PU3UUECKOIl KapTHHE MHpPa
O6o6maromuit ypok. MecTo Gpu3nueckoil KapTHHBI MHUpa B

65 00mIeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX 1
MIPEACTaBICHUH 0 pUpoJIe

66 [ToBTopenue. MaruutHoe moJie. JNEeKTPOMarHUTHasI HHITYKIINS 1

67 [TosTopenne. Onrruka. OCHOBHI CIEIHATEHON TEOPUH 1
OTHOCHTEJIEHOCTH
[TosTopenne. KBanTtoBas ¢usuka. DIeMEeHTH aCTPOHOMUHU U Bubmmorexa IIOK

68 1
acTpopu3NKH https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

®dusmka, 10 kmacc/ Mskumes .., Byxosnes b.b., Corckuiit H.H. mox penpaknueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey
®wusuka, 11 xnace/ Mskumes I'.5., byxosues b.b., Corckuii H.H. nmox penakmueii

[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

OnopHble KOHCIEKTHI U pa3HOYpOBHEBbIe 3a1anusd. Ousuka. 10 knace. / E.A. Mapon -
CII6.: OO0 "Buxkropus mioc", 2013;

OnopHble KOHCIEKTHI U pPa3HOYpOBHEBbIe 3a1anusd. @usuka. 11 knacc. / E.A. Mapon -
CII6.: OO0 "Buxkropus mioc", 2013;

®dwusuka. 3agaunuk. 10-11 k. / A.I1. Peimkesud - M. : [Ipoda, 2013;

Co6opnuk 3amay o gusuke: 10-11 kimacesr / O.W. I'pomrieBa. - M.: U3gaTenbcTBO
"Ox3amen", 2015;

Tematuueckue KOHTPOJIBHBIE U CAMOCTOSITENbHBIE paboThl o ¢usuke. 10 kmace / O.N.
I'pomruieBa. - M.: UznatenscTBo "DK3amen", 2012;

TemaTudeckre KOHTPOJIBHBIE U CAMOCTOATENbHBIE padoThI 1o ¢usuke. 11 kmace / O.H.

I'pomuesa. - M.: U3narenscrBo "Ok3amen", 2012.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1) Knnaccuas dusuka - http://class-fizika.ru/
2) POIII - https://resh.edu.ru/

3) Uudoypok - https://school.infourok.ru
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