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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yJabTaTaM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npenvera «®u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI.

Copepxanue mporpaMmbl Mo (U3HMKE HaIpaBIeHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K miIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanHu3alli MEKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKU HA YPOBHE CpETHEro oOIIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METAlpPEJAMETHbIE, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (husmKe BKIIOYAECT:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PEe3yIbTaThI MO ro/IaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «dusukay mo rogaM oOyueHusl.

®u3rkKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTYMAas B KayeCcTBe Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN [ €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHHe U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN OIpelesieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHs] HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue ¢pu3nKu BHOCUT OCHOBHOW BKJIAJ] B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa o0ydaromuxcs, B GOpMUpOBaHHE YMEHUIN
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHoBy kypca ¢u3uku 1ist ypoBHS CpeiHero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3MKHU C pa3BUTHEM OOILECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.
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Hoes »skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS 3JIEMEHTOB COJEpPKaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIE30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKHM Ha YpOBHE CpeJHEro obuero oOpa3oBaHUs
ABISIIOTCS  (pu3uueckue Teopuu ((popMHpPOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢usuueckoil TeopuH, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexXe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JeSATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKN — ATO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nke oOBEAMHEHBI B OOIIUH CIHCOK
YUYEHHUYECKUX NPaKTUUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
NPOBOJIUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBIISICTCS YYacCTHHUKAMH OO0Opa30BaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsi OBJIAJICHUE OOYHYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENsSeTCs PEeIICHUIO PAacuETHBIX U KadeCTBEHHBIX 3amad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCA 3a/1a4i C SIBHO 3aJaHHOM (PM3MYECKOH MOJIEINbIO,
HO3BOJISIOIIME HPUMEHSTh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3aad MIPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3UYECKUX SBICHUH M TIPOIIECCOB B
OKpY’Karolle >KU3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTYallud HpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  ®I'OC COO Kk MaTepuaabHO-TEXHHUUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0rmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INPEIMETHOro kaOuHeTa (U3MKU WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXO0MMOE 1ab0paTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (HU3UKE YYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
o0opyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECIeUMBAET IMOCTAHOBKY IEPEUNCIEHHBIX B MPOrpaMMe T10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH ISl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE IS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOpPYIOBAaHUS JOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJSIMH U3Y4YeHHS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
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dopMHupoBaHHE HMHTEpeca W CTPEMJICHHS OOYYalOMMXCS K HAyYHOMY H3yYCHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM MeETOJe TO3HaHUuS U (HOpMHUpPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

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

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsl peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0ImMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOUAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, DIIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3UKY U JIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUN MPUMEHATh TEOPETUUYECKUE 3HaHMUSI Uil OOBSCHEHUS
¢u3nuecKkux SIBIEHUM B MpHpoOJe M JUIsl TNPUHATUS NPAKTUUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB peIICHUs pa3IMYHbIX 337ad C SBHO 3aJaHHON (uznueckon
MOJIEIbIO, 3aJa4, MOAPa3yMEBAIOLIUX CAMOCTOSITEIbHOE CO3/aHue (U3MUEeCKOn
MO/JIEJIH, aJIEeKBaTHOM YCIIOBUSIM 33/]1a4H;

NOHMMaHue (PU3MYECKUX OCHOB M TPUHIIUIIOB ACUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIIMSHUSA HA OKPYKAIOLIYIO CPELY;

OBJIaJICHUE METOJIaMU CAMOCTOSITEIILHOTO IIJIAaHUPOBAHUS U MPOBEACHUS (DU3HMUECKUX
HKCIEPUMEHTOB, aHalu3a M  UHTEepOpeTandd  HH(OpManuu,  OIpeeseHus
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTaTa;

CO3/1aHHE YCIIOBHUM JUIsl Pa3BUTUSI YMEHUHN MPOEKTHO-UCCIEN0BATEIBCKON, TBOPUECKON
JEATEIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme 1o (GusnkKe nepeyeHsb JJ1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MpPOBEACHUS JT1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.
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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHHNA U mporeccoB. Hayunsle rumote3sl. Pusndeckue
3aKOHBI ¥ TeOpHH. | paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSIL.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOEH.

Jlemoncmpayuu

AHasorossle u U(GPOBBIE U3MEPUTEIBHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenieHne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. Clo)KeHHEe TepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEItHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. JIBH>keHME MATEpUATIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacTtoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTHUK ABUKEHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmroienue nrkeHus Tena, OpoieHHOro Mo YII0oM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO IBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOM CKOPOCTH.
HccnenoBanne  COOTHOIIGHHMS ~ MEXIYy  MYTSAMH, TNPOHJACHHBIMM  TEJIOM  3a

MOCJIE/IOBATEIbHbIE pAaBHbIE MPOMEKYTKH BpPEMEHHM IPH PABHOYCKOPEHHOM JBH)KEHUHU C
HAYaJIbHOM CKOPOCTHIO, PABHON HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.
N3yueHne ABMKEHUS Tea, OPOLIEHHOTO0 TOPU30HTAIIBHO.
Tema 2. /lunamuxa
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[Tpunuun otHocutenbHOcTH ["anunes. [lepBoiil 3akoH HeroToHa. HEpunanbHble CUCTEMBI
OTCUETA.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cuil. Bropoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [1711 MatepralibHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectd. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJBXKEHHUS U cuia TpeHus nokos. Koadourment tpenus. Cuna conpoTUBICHUS
IIPHU ABUKEHUU TeJIa B )KUJKOCTU WM rase.

[ToctynarensHOe U BpaliaTeiabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPIOTO TEIA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT AepopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHue ABMKEeHUS OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKkoHbl COXpanHeHUusn 6 MeXaHuKe

Nmiynsc MatepuanbHOM TOUKH (Teja), CUCTEMBI MaTePHATBHBIX TOUYEK. MMIylbe CHITBI 1
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE BUKEHHE.

Pabora cuiibl. MOIIHOCTH CHUITBL.

Kunerndeckass sHeprus MaTepualibHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3HepTrUs ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U MTOBEPXHOCTH 3EMITH.

[ToreHnnanpHbBle M HEMOTEHIMANbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHUYECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U NPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.
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PeakTruBHOE BUKEHUE.

[Tepexox mOTEHIIMATLHON SHEPTUHN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO ABYX OJMHAKOBBIX HHTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHUEM MEXAaHMUYECKOW SHEepruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHE.
bpoynoBckoe maBmwxkenue. uddysus. Xapaktep IBKEHUS W B3aUMOACHUCTBUS YaCTHI]
BelecTBa. MoJenu CTPOEHHS Ta30B, XUAKOCTEH U TBEPIABIX Tel M OOBSICHEHHE CBOICTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumuecTBo BemiecTsa.
[TocrossuHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUu
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHell KHHETHUYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIbBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I padudeckoe mpeacTaBieHe U30MPOIIECCOB: U30TepMa,
n30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OpPTraHUYECKUX COETMHEHMI.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens oneita IlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopaenb, HUTIOCTpUpYIOLIAs TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UCAIbHOTO Ira3a, H30IPOIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

OmnpeneneHue Macchl BO3yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonuHamuueckass cucteMa. BHYTpeHHssi 3HEprus TEPMOJUHAMHYECKOM CHUCTEMBI U
crocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss1 SHEprHsl 0AHOATOMHOTO
UJeanbHOro raza. Buasl Teronepenaun: TeMIONpPOBOAHOCTh, KOHBEKLUS, U3TydeHHE. Y AeNbHas
TEII0EMKOCTH BellecTBa. KolnyecTBo TEMIOTH PU TEIUIONEpeIaye.

[Tonsstue o0 ammaGatHOM mporecce. IlepBbiii 3akoH TepMonuHamukH. [IpumeHenue
NEpBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IE.
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TemoBeie MamuHbL. [IpuHIUIIBL AEeHCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HepTUU B
TerIoBbIX MamuHax. KoaddumumenT none3noro aeictBus teruioBoi Mammubl. [{ukn Kapao u
ero Ko3((HUIMEHT MOJE3HOT0 NEHCTBHS. DKOJIOTHIECKHE IPOOIEMbI TeIUIOHEPT eTHKH.

TexHuueckue YCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Teja MPU COBEPUICHUHM DPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJI JEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue 3(Qupa B JaTyHHOU TpyOke MyTEM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Tea pu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEINISI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAs BIXKHOCTh BO31yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATypbl KUIICHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucrammmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPHUCTAIIIIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHMEHEHHE: THUTPOMETP W IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  TIOJIYYCHUS COBPEMEHHBIX  MaTEpHajoB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAIITMYECKOTO BEIIeCTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTENHHON BIKHOCTH BO3TyXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa Tel. OJIEeKTpUYecKHil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsigoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIPOBOJHUKH. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh 3nekTpudeckoro mnois. I[lpuHnun cynepnosunun
ANEKTPUUECKUX MOJeH. JINHNKM HaNpsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cunm oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  HOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas NIpOHULAEMOCTb.
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OnekTpoéMkocTb. KonzaeHcarop. DnIeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
arnmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3anmonencTere HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX TEIL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTUYecKast 3alluTa.

JIMDNEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TU3JIEKTPUUECKON POHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. VICTOUHMKM TOKa.
Cwuita Toka. [ToCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY aensHoe CONPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApaUIEIBHOE, CMELMIAHHOE COCUHEHNE ITPOBOJIHHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOMHOCTD 37EKTPUIECKOTO TOKa.

DIEKTPOABUKYIAs CHJIA U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) ayieKTprudeckoii enu. Koporkoe 3aMbIkaHue.

ONeKTpOHHask MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh COIIPOTHBIIEHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpUMECHas MPOBOAMMOCTh MOIYIPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBbIE TPUOOPBHI.

ONEeKTpUYeCKUi TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIA U HECAMOCTOSITENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHudeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, AJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMmeniaHHO€ COeTUHEHNE MPOBOTHUKOB.
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[Ipsamoe u3MepeHue 3IeKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHE rajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U MPOBOJIUMOCTb BO3yXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHnue HIeKTPOABMXKYLIEH CHUJIBl HCTOYHMKA TOKA UM €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpoinusa.

Me:xknpeameTHbie CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce ocylecTBISeTC C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
SKCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peumieHHe CHUCTEMBl ypaBHEHMH, JHHEWHas (yHKOusa, mapaboia,
runepooia, uxX rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUU Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

bBuonoeusn: mexannueckoe ABMKEHUE B JKUBOU mpupoje, nudysus, 0CMOC, TEIUI000OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONIEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBJICHUS B
JKUBOU IIPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPHABIX TeJ, JKUIAKOCTEW U Ta30B, SJIEKTPUUECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, FalbBaHHUKA.

l'eoepaghus: BnaxKHOCTh BO3/lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue JABMKEHUI C UCMOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIONMIBHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCIIE
HAaHOMATEpPHaJIOB, M  HAHOTEXHOJOTMM,  DJJIEKTPOCTAaTHUYECKas  3alluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTpPOHArpeBaTeIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUA
IlocTossHHBIE MarHuThl. B3auMomelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoIe.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAykuuy. KapTruHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.
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MarnuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa JWHHMA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO MPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre MpoOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHma, e€ MoIynb W HampabiieHHE. JIBMI)KEHHE 3apsyKeHHOM YacTUIbl B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuiel Jlopenna.

SIBneHne ayeKTpOMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW HHIYKLUU.
DNEeKTPOABMKYIIAsl CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAykuuu dapanes.

BuxpeBoe syiekTpuueckoe IMoje. ONEKTPOABMXKYIIAs cujia WHAYKIUMU B IPOBOJHHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOrO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHuueckue ycCTpoilcTBa M IPaKTUYECKOE I[PUMEHEHHUE: ITOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MMYy4YKa MAarHUTHBIM I10JIEM.

JluHuY MHIYKIIUYA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM UHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHne MarHuTHOTO TOJIs1 KaTYLIIKH C TOKOM.

Hccnenoanue 1eiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea S. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KOEOAHUSA

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
koneOanus. Ilepuon, dacrora, ammuutyga u  (aza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTiueckuii MasTHUK. YpaBHEHHE rapMOHMYeckux kojeOanuil. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJIEOaHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUST B HJCATHHOM
Koe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U DJIEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHMs SHEPTHH B HUJEabHOM KojeOaTeIbHOM
KOHTYPE.
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[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYECKUE KoieOaHusl.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HATIPSXKEHU L.

Tpanchopmarop. IlpomsBoacTBo, mepenaua u HOTpeOICHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosnb3oBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, IMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTHU4eCKUI
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsOKEHUS OT  BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mocnegoBaTeIbHOM COEAMHEHUN PE3UCTOPa, KATYIIKH WHAYKTHBHOCTH H
KOHJICHCATOPA.

Mopeinb TUHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

WccnenoBanue 3aBUCMMOCTH MEPUOJa MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JJTUHBI HUTH U
Macchl Ipys3a.

HccnenoBanne nNEepeMEHHOTO TOKa B LENM M3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKmpomMazHumHvle 60J1Hbl

Mexannueckue BOJIHBI, yciioBUsl pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpojonbHble BONHBL. WHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHUS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrauus BektopoB E, B, V B snexkrpomarnutHOi BojHEe. CBOWMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Aaudpaknus, wuatepdepenius. CKOpocTh
AJIIEKTPOMATHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIIBI paTnOCBA3M U TeneBuaeHus. Paanonokamnusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHU4YeCKHne YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3BIKaJbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHUKE W MEIUIIMHE, pajap, PaAUuONpPUEMHUK, TEIIEBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

O6pa3oBaHue U pacHpoOCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.
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Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmronenue oTpaxxeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenue CBSI3M I'pDOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M 4acTOTOH
Kosie0aHui.

HccnenoBaHue  CBOWCTB — DJIEKTPOMArHUTHBIX ~ BOJH:  OTPaKCHHE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacpocTpaHeHHe CBETa B OAHOPOIHOM cperie.
JIyud cBera. ToUeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJEHHUsS cBeTa. AOCOJIOTHBIH IOKa3aTellb
npenomiienusi. [lomHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIi yroja IMOJHOTO BHYTPEHHETO
OTPaKEHHSL.

Hucnepcus ceera. CioxHbIH coctaB Oenoro cera. L[Ber.

CoOuparomiue M pacceuBaromue JuH3bl. ToHkass JsmH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHnii B COOMPAIOIINX U PaCcCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH F'€OMETPHUUECKON ONTUKH.

BonnoBas ontuka. HWutepdepenuus cBera. KorepeHTHble HCTOYHMKHM. Y CIOBUSA
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJAEHHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHudeckne YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyna, (oToarmapar,
IPOEKIMOHHBIN anmapar, MHKpPOCKOI, TeJIeCKON, BOJIOKOHHAs ONTHKA, JU(PPaKIHOHHASL
peméTka, NoJIsIpouI.

Jlemoncmpayuu

[IpsMonuHEHOE pacnpoCTpaHEeHUe, OTpaXeHWe W TpeJoMieHne cBera. Onrudeckue
npUOOPBHI.

[TonHOe BHYTpeHHee oTpaskeHHe. Mozienb CBETOBOIA.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[Tony4yeHne criekTpa ¢ TOMOIIBIO IPU3MEI.

[Tony4eHue criekTpa ¢ TOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKY.

Habmronenue nosisipu3anuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepenne mokazaTesst MpeoMIICHHS CTEKIIA.
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HccnenoBanue CBOMCTB M300payKEHHM B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['panunbl NMPUMEHUMOCTH KJIACCHUUECKOM MeXaHWKH. [locTynarsl cnenuanbHOM Teopuun
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B Bakyyme, MPUHIUII
OTHOCHUTEJIBHOCTH DHHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrus U UMITYIIbC
dboToHa.
Otkpeitie u wuccnenoBanne Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
doroaddexra. Ypasuenue DitHmreitna s porordpdekra. «KpacHas rpanuma» Gorosdpdexra.
JlaBnenune cBeta. OnbiTel [1. H. JIeOenena.
XUMHYECKOe NEHCTBUE CBETA.
TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHTt, (GOoTomaTyuK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3aKk0HOB BHELTHETO poTodPdeKTa.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiTel Pesepdopna nmo paccesHuro o -yactuil. [lmaneraphas
Mozenb atoMa. [Tocrynatel bopa. M3nyuenue u norsnoieHne GOTOHOB MU MEPEXOAE aToma C
OJIHOTO YpOBHS DJHEpPrum Ha JApyro. Buasl crnekTpoB. CHeKTp YpOBHEH 3HEpPIHHM aroma
BOZIOPOZA.
BousHoBgIe cBOMcTBa yacTull. Bosusl ne bpoins. KopnycKyispHO-BOJIHOBOM Ayanu3M.
CroHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyEHHE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHalu3
(criekTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmoneHne nuHeuaThIX CEKTPOB U3ITyYSHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
Habmonenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sA0po
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OKCIIEpPUMEHThI,  JOKAa3bIBAIOIIME  CIOXKHOCTb  CTPOEHHUS  sjpa. OTtkpbITHE
panuoaktuBHOCTU. OTBITH Pesepdopnaa mo onpeneneHuio cocTaBa pagioakTUBHOTO H3ITydCHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. Biusaue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHa W HeWTpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tornsbl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacnaj. ['amma-usnydeHue. 3aKoH
paZoaKkTUBHOIO pacaja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W TNEPCIEKTUBBI  SAECPHOU
HHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo/ 161 HAOIIOICHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoicTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEPHBIN peaKkTop, aTOMHast boMOa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprum ConHua M 3BE3A. 3BE3IBI, HMX
OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TIOCJEN0BATEIBHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IocJe0BaTeNbHOCTH. BHyTpeHHee crTpoeHne 3BE3n. CoOBpeMEHHBIE MPEACTABIECHHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mrneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenne Connna B ['anmaktuke. Turb
rajnakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06na. Pazberanue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmionenust HeBOOPY>KEHHBIM TIJ1a30M C MCIOJIB30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJICNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mineunoro IlyTu.

O0o0maroniee NOBTOPEeHUE
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Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax NeATETbHOCTH YeNOBEeKa, poilb M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npecTaBiIeHu 0 PU3NUYECKON KapTUHE MUPA, MECTO (PM3UUECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IIPEJICTABICHUH O IPUpOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 11 Kkilacce oCymIecTBISieTCS C Y4ETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBA3aHHBIE C M3YYEHHEM METOAOB HAyYHOI'O ITO3HAHMSL:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbI U HX
NPOCKIMH HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU IUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW IpPUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM NpuUpoje, ACHCTBUE pajuallMd HA >KUBBIE
OpTraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKash CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHuTHbBIE TOJOCA 3€MJIM, 3aJI€KM MAarHUTHBIX Py, (GoTochEMKa 3eMHON
MIOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUI.

Texnonoeus: MTMHUM DJIEKTPOIIEpeiay, TeHEpaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJIBUTATElb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE cpeqHero oOumiero oopa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYUTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CHOCOOHOCTH 00y4aroluxcsi pyKOBOJCTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHCHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXICHHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIeCTBa,
pacuIupeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTH B IMPOIECCE Peau3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIBHOMN A€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCcKOro BOCIIUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTHYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B WHTEpEcax TPakJaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJEWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOM JIEATSIILHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, IOCTH)KEHUSM POCCHICKUX
YU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUsS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIE B JICITCILHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
poeccru M pean30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHWIO B 00JacTH (PU3MKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:
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Cc(OPMHUPOBAHHOCTb HKOJOTMUECKOM KyJIbTYphl, OCO3HaHHME IJI00AJLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBHM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L€l YCTONYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

pacuiMpeHHe OmblTa JEeATEIbHOCTH 3KOJOIMYECKONM HANpaBIEHHOCTH Ha OCHOBE
UMEOIIUXCcs 3HaHUi 110 (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKHU;

OCO3HaHME LIEHHOCTU HAyYHOW AEATEJbHOCTH, TOTOBHOCTb B IPOLIECCE U3YUYEHUS (PU3MKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO 1EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTe/IbHBbIe yHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
ba3oBble 1ornyeckue neiicTBus:

CaMOCTOATENFHO (HOPMYIHPOBaTh M AKTyalIM3UPOBaTh IMPOOJIEMYy, paccMaTpuBaTh eé
BCECTOPOHHE;

OIIpeNIeNIATh LeNU 1eATeIbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUU UX TOCTUKECHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUATbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pEaJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble uccienoBarebckme 1eiCTBUSA:

BJIa/IETh HAyYHOW TEPMMHOJIOTMEN, KIIOYEBBIMU MOHSTUAMHM W METOAaMH (pU3M4ecKon
HaYKU;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEOBATEIBCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METO/IOB PELIeHMs 3aa4
(bu3nyecKoro coaepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOI0B TO3HAHMS;

BIAJETh BHUJAMHU JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO31aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTE3y €€ pelIeHMs, HaxOOuUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJ€ pEUIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMynUpOBaTh COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOH IEATENBHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;
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YMETb MIEPEHOCUTH 3HaHUS N0 (PU3HKE B IPAKTHUUECKYIO 001aCTh KU3HEACATENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXOAblI U PCIICHU A,

CTaBUThb HpO6JIeMBI " 3a71a4u, JOIMYCKAarIHUEC aAJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmaunmeii:

BJIQ/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PUINYECKOTO COJEP>KaHUSI U3 HCTOUHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYHIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alui0 |
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (GOPM IMPE/ICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCIONIb30BaTh CpeACTBa MHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHIl B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM O€3011aCHOCTH;

co3/aBaTh TEKCThl (DU3NYECKOTO COACpNaHHS B pa3IuYHbIX Qopmarax ¢ Yy4EToOM
Ha3HAueHUS WHPOPMALMKU W [EJIEBOM AayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MMpEaACTaBJICHUA U BU3yaJIU3allH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHUE HA ypOKaX (DM3UKH M BO BHE-YPOUHOU JESATSIILHOCTH,

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMid U CMATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHTHOW ¥ HHAMBHIyaTbHON paOOTHI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KIOr'0 YJI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHWU30BBIBaTh M KOOPIWHUPOBATH
JIEUCTBUA MO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBHM, pacHpelessiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLIEHWBATH HJAEHU C NO3ULUHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B oOjactu (pu3uKu U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOATENIBHO COCTABJISATH IJIAaH PEUICHUS] PAacCUETHBIX M KAYECTBEHHBIX 3ajlad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOTBI ¢ YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacIIMpsATh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHUH;
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JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEIICHHE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

CcrocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYIULIUKA B OO0NACTH (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
Y MBICJIUTENBHBIX IPOIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh PUEMBI PEIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YJIbTATOB EATEIbHOCTH;

MPUHUMATH ceOsl, TOHNMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B nporiecce 1O0CTHXEHUS TUYHOCTHBIX PE3y/IbTaTOB OCBOCHUS MTPOrPaMMBbI IO (GU3UKE AJIs
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJUICKT, MPEIoaraimuii copMupoBaHHOCTD:

CaMOCO3HAHUs, BKJIFOYAIOMIETO CIIOCOOHOCTh TOHMUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIUpOBaHHUs, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTH aJanTUPOBATHCA K HSMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEHI MOTHMBAILIMM, BKJIIOYAIOIIEH CTpPEMIICHHE K JOCTHKEHUIO LEIH U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOMICH CMOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSTHUE APYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIIECHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTbh KOH(IUKTHL.

MNPEIMETHBIE PE3YJIBTATHBI

K koniy o6yuenus B 10 kJjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJjib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
JeATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOUYKa, MHEpLUaJbHas cHUcTeMa OTCY€Ta, aOCOIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENIU
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIN ICKTPUUECKUH 3apsj NpPHU pEUICHUU
du3nUeckux 3anay;

pacrio3HaBaTh (pU3MYECKHEe SBIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
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PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKEHUE 110 OKPYXHOCTH, WHEpIHs, B3auMonaeucTBue Ttei, auddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJ1aXx/1€HNN), TEIJIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHIECHCALMS, NIABJICHUE, KPUCTAIUIN3ALu,
KHIICHUE, BJIAKHOCTH BO3JlyXa, IOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IpPOLECCAX, DJIEKTPU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, HCIOJIBb3YS (PU3MUYECKHE BEIWYHHBI: KOOPIMHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Chjla, UMILYJIbC Tela, KHHETHYECKas
SHEprus, MOTEHLMAJIbHAs SHEPrusi, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUNA CMBICT HCIOJB3YEMBIX BEIUYMH, UX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMHU BEJIMYMHAMY;

ONMCHIBATh M3YYEHHBIE TEIIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢usnueckue BEIMYMHBI: JaBJIEHUE Ta3a, TEMIlepaTypa, CpeAHssl KUHETUYeCKass JHEeprus
XAa0THUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApPAaTU4YHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabdora rasza, KO3(QQHUIMEHT NOJEe3HOro JeHCTBUS TEIJIOBOIO
JIBUTATENISA; IPU OMUCAHUM MTPABUIIBHO TPAKTOBATh (DU3MYECKHUM CMBICI UCIIOJIb3YEMbIX BEJIMUNH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYUHY C JPYTUMU BEIINYUHAM;

ONMCHIBATh U3YYCHHBIE JJIEKTPUYECKHE CBOMCTBA BEILECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3ys (PU3NUYECKUE BEITUUMHBL AJIEKTPUUYECKUI 3apsi, 3JIEKTpUUYEecKoe IoJe,
HaIlpsOKEHHOCTh  IOJIS, IIOTEHLHAJ, pPa3HOCTh IIOTCHLHUAIOB; IIPU OINKWCAHUM IPABHIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIWYHMH, WX OOO3HAUEHUS U EAUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JPYTUMH BeJTUUYNHAMU;

aHaJTM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
NPUHUMUIBL: 3aKOH BcemMupHoro tarorenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHILINI CYIEPIO3ULIUN CUJI, TPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYIAPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETHUYECKOW DHEPIUM TEILUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOT0 3apsna, 3akoH KylloHa, mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBHS X O€30MaCHOTO MCIOIb30BAaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM W MPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, MpuU 3TOM  (HOpPMYIHPOBATH
npobnemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MpSAMble U KOCBEHHbIE H3MEpPEeHHs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHMH, MpPU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThl
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HOJYYEHHOH 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIIEI0BaHUS;

coOmoaTh mMpaBmia 0O€30MacHOr0 TpyJAa NpU TPOBEICHHHM HCCIEAOBAHUM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEICKOM ¥ IMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYAOBaHUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4Hl BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATh JIOTMYECKU HENPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHU ¢ ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTOJIB30BaTh MPH PEUICHHH YYeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALlMU U MPEACTaBICHUS Y4eOHOH U
HAY4YHO-TIOMYJISIpHONH HMH(OpMaIuy, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIUIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (HU3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecnieueHus 6€30MacHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHNS HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPYKAIOILEH Cpele;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpeneNniarTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIIBHOCTh B
HECTaHJIapPTHBIX CUTYallUsIX, aJIeKBaTHO OLIEHHWBATh BKJIAJ] KaKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaeMON MTPOOIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeUHbII
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHas MOJAEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MPU pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHEe SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEeHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHMTOB, 3JEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO TOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apan,
3IIEKTPOMArHUTHbBIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejgomieHue, uHTepdepeHuus, Iubpakiuus M NONApU3alus CBeTa, AMCIEPCUs CBeETa,
dotoanexkrpuuecknii 3¢pdext (PororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAs! U HICKYCCTBEHHAsl PaInOaKTUBHOCTD;

OINKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbIC SBJIECHUS (IIPOIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUN 3apsii, CWiIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, SJIEKTPUUECKOe COITPOTUBIIEHUE, PA3HOCTh MOTEHINANIOB, SJEKTPOABMKYIIAs CUIIa,
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paboTa TOKa, MHAYKLUHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIKH, SHEPrHs SJIEKTPUYECKOT0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHud B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOILECCe TAPMOHMYECKUX DIIEKTPOMATrHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIBb3YEMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyasC (OTOHA, MEpPHOJ ToJypacmajia, SHEPrus CBSI3M AaTOMHBIX SJep, MPU ONHUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOJB3YEMbIX BEIUYHMH, MX OO0O3HAueHUs U
€MHHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE TAaHHYI0 (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMUUHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBlI IMOCJIEAOBATEIBHOIO M MMApaJUIEIbHOTO COEAUMHEHUs
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIAYKUMH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTPAaHEHUSI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OHHITeHa s ¢doTtordderra, 3aKOH COXpaHEHHUs SHEPruu, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAaHEHUsI DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pPaJMOAaKTUBHOIO pacmnajaa, HpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpEeNENATh HAMPABICHUE BEKTOPA MHAYKIMU MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH U OMUCKHIBATH U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOU JINH301;

BBITIOJHATh JKCIEPUMEHTHl MO HUCCIIEOBAHUIO (PU3UYECKUX SIBICHUH M MPOIIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d5ToM  (GopMynHpoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BBIOMpATh ONTUMANBHBIN COCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MOTPEUIHOCTEN H3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEIUYMH C UCIOJIB30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (DMKCHpPOBATh PE3yIbTaThl MOJYYCHHOW 3aBUCHMOCTH
buznyecKuXx BENWYMH B BHAE TaOMUIl M TpaduKoB, JelaTh BBIBOABI IO pe3yabTaTaMm
UCCJIEJIOBAHMUS,

coOnronarh mnpaBuia O€30MacHOr0 TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM UM  TNPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemiate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIOJIb3YS
buznyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4d BbIOUpATh (PU3NUECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ pelieHus,
MIPOBOAMTH PACU€ThI U OLICHUBATH PEAbHOCTD MOYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

pemaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUYMBYIO LEMOUKY
PacCyXXJIEHUI ¢ OTIOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,
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UCIONB30BAaTh NpPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOW HMH(OPMAIUK, MOJYYCHHOM W3 pPAa3IUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MacHOr0 UCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IHMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH paboTy
TPYONbl, paloOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalUSX, a/IEKBATHO OLICHMBATh BKJIAJ KaKJIOTO U3 YYaCTHUKOB I'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.
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KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
. 1
21 Kunewarika 0 https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
. 2
22 Huraniica 10 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 7 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 23
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 7 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL ! https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEIIIECTBA. 6 1 1 bubnmoreka [JOK
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®da30BbIe IEPEXOBI

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

Wroro no pazueny 20
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK

41 IICKTPOCTATHKA 8 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIN 351eKTpUYECKUil TOK. ToKH B 12 bubnnoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 20

[ToBTOpEeHME 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchI
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarnuTtHOoe noje. IJIeKTpoMarHuTHast 11 2 bubnmnoreka HOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHuyecKkue U 3J1€KTPOMAarHUTHBIE 9 1 1 bubnmnorexka HOK
' Kosiebanus https://m.edso0.ru/7f41c97c
99 MexaHn4eCcKHe U JIEKTPOMarHuTHbHIE 5 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka [IOK
2. 12 1 2
3 Onriia https://m.edsoo.ru/7f41c97c
Hroro mo pasneny 26

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBBI crieNMaIbHON TEOPUHU
OTHOCHUTEIBHOCTHA

Hroro no pazneny

3

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Pa3znen 4. KBAHTOBAS ®U3UKA
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4.1 DIeMEeHTHI KBAHTOBOU ONTHKU 5 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
bu6nuoreka [JOK
4.2 Crpoenme atoma 4 https://m.eds00.ru/7f41c97¢
Bbu6nuoreka [IOK
4.3 AToMHOE 51p0 8 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 17

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7

Utoro no pazneny 7

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

Pa3nesn 6. OBOBLIAIOIIEE IOBTOPEHUE

bu6nuoreka [IOK
6.1 Obodmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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