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INOACHUTEJIBHAA 3ATINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GdenepanbHOi paloueil mporpamMMbl BOCHUTaHHMA M KOHLENIMM IPENoAaBaHusl yuyeOHOTro
npenvera «®u3ukay B o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOIO noaxoaa. [lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAaKKe YYUTHIBAET HEOOXOAMMOCTb peau3alid MEXIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOCHHUS Kypca (HU3UKH: JIMYHOCTHBIC, METalpeIMETHbIC, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:
® [UJIAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE
IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e conepxanue yuyeOHoro mpeamera «Pu3uKay Mo rogaM o0ydeHHsl.

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab30BaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpelenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAaHCIOPTa, OCBOCHUS KOCMOCA, TIIOJIyYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HayYHbII METO]I TO3HAHUS MPH BBIIIOJIHEHUN MU y4eOHBIX MCCIIEJOBAHUH.

B ocHoBy kypca ¢husuku st ypoBHS CpeHero o01iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢uznueckux Tteopuid. Begymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpeanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHMana GU3NYEeCKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3HUKM C Pa3BUTHEM OOLIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHUYECKUMU TIPOoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJOIMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHBl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI Mpo0JIeM pallioOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEeTHEro oOmero o0pa3oBaHUS
SABISIIOTCS  pu3udeckue Teopud ((HOpMHPOBAHHUE TIPEICTABICHUNM O CTPYKTYpEe MOCTPOCHUS
¢usuueckoil TeopuH, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MTOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKAaMH OO0pa30oBaTeIbHOTO
npolecca UCXOos U3 0COOEHHOCTEH IUIaHUPOBAHMS U OCHalleHUs kabuHera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadeCTBEHHbIX 3ajad. Ilpu sTom
JUISL PacYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 3a/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfelna
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3aenoB. i KaueCTBEHHBIX 3ajad PUOPUTETOM
ABIISIIOTCSL 3aJjaHUsd Ha OOBSCHEHUE IpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCNH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBunm c¢ TpeboBanusimu  PI'OC COO k MarepHalbHO-TEXHHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (M3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAY4YHOro 1ukia. B kabunere
($U3HUKH T0JKHO OBITH HEOOXO0UMOE J1a00paTOpHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
00opyI0BaHue.
JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU M 00€CHedMBaeT MOCTAHOBKY MEPEUYHMCIEHHBIX B Iporpamme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyAOBaHUE AJIS YYEHHUECKUX IMPaKTHUECKUX paboT (GopmupyeTrcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecneuuBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKTHl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BAHUH SBISIOTCS:
e (dopMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
IPUPO/IbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4YeHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX JI0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O pOiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHIA.



JocTtrxkenne 3TUX Iieleld oOecrednBaeTCs pelICHHEeM CIEAYIONMX 3aaad B TpOoIecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3HKH;

(GopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHUE 3HAHUA Uil OOBACHEHMS
(Gu3nyecKkux SIBIEHUM B MNpUpOJNe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHON (hu3nyecKkoi
MOJIENIBIO, 3aJady, IOJPa3yMEBAIOLIUX CAMOCTOSTEIbHOE CO3JlaHue (U3HUECKOH
MOJIEIY, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHUMaHUe (PU3MYECKUX OCHOB M IPUHIMIIOB JCHCTBUS TEXHUUECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

OBJIQ/ICHUE METOJaMH CaMOCTOSITENIFHOTO TUIAHMPOBAHUS M MPOBEACHUS (pr3HuecKux
OKCIEPUMEHTOB,  aHalW3a ©  UHTEepHpeTandd  HH(pOpManuu,  ONpeaesIeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/IaHUEe YCJIOBUH JJIsl Pa3BUTHSI YMEHUH MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTbHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOmiero odpa3oBaHUA
orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAaHHBIM, YYMTEJIb JellaeT BBHIOOP MpOBeIAeHHsS 1a00paTOpHBIX padboT u
OTIBITOB C YU4ETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka o npupone. Hayunbie MeToapl MO3HAHUS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pons m mectro ¢m3uku B (GopMUpOBAHWM COBPEMEHHOW HAyYHOM KapTHHBI MHUpa, B
MPaKTUYECKOU JIeATEIBLHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTENLHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHnl 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MATEPUAIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHnoe nBuxeHue. J[[BH>keHME MATEpHAIbHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacrora oopanienus. LIeHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MNPAKTHUECKOE IPUMEHEHHUE: CHUJOMETp, ABUKEHUE
CHapsJ0B, LICTIHBbIE U PEMEHHBIE EpEIayu.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALMS KNHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue nBuxkeHus Tena, OpOIICHHOTO MO YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3y4yeHrne HEpaBHOMEPHOIO ABUKEHHUS C LIENBIO ONIPEIETICHHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOWIGHMS  MEXAYy — MYTSAMHM,  NPOUACHHBIMM  TEJIOM 34
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHUKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cuid. Btopoit 3akon HerooTona st
MartepuanbHO Touku. Tperuii 3akoH HploTOHA /1St MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBICHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeEa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: MOAIIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(OopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepHAIBHBIX TOUYEK. MMIylibe CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprusi MatepuaibHOW TOYKU. Teopema 00 WM3MEHEHUHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle M HEMOTEHIMANbHBIE CUJIbl. CBS3b padOTHl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3M pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepPruM Tela Ha
MpUMeEpPE PaCTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOfI TEOPHHU U UX OIBITHOC 000CHOBaHHE.
BpoynoBckoe gaBmwxkenue. [Juddysus. Xapakrep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEM M TBEPABIX Tel W OOBSICHEHHE CBOMCTB



BElleCTBA Ha OCHOBE 3THUX Mozenedl. Macca u pasmepbl Moisiekyid. KomnuecTBo BelecTsa.
[TocrossnHast ABorazpo.

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

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETUYEeCKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHue U30MPOIECCOB: U30TEPMA,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mognens onbita llTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOTO ra3za, H30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMU COCTOSIHUSI pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
criocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeanbHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeTIbHas
TEIJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI P TEILIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. IlepBblii 3akoH TepMoauHaMmuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3/yXa, HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUACOJEMOHCTpALINs).

M3MeHeHne BHYTpEHHEH sHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3TYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3ayXa. HackleHHbIH nmap. Y ienbHas TemioTa napooopa3oBaHHUsL.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne M Kpuctauvzauus. Y IelbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3MepeHne 0THOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsn. J[Ba Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHnblil  snexTpuyeckuid  3apsn.
Onektpuueckoe mnojae. Hampsx€éHHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsH>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[IpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JludnekTpudeckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpoCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHUE DJIEKTPONpUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DIIEKTpOCTaTUYECKas 3allUTA.

JMdNEeKTPUKU B SJIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [IocTOsSHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIeKTpUUIECKOe COTIPOTHUBIICHHE. VY nensHOE COTPOTHUBIICHNE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMma Jist
MOJTHOM (3aMKHYTOM) 2JIeKTpraeckoit mernu. KopoTkoe 3aMbIkaHme.



DneKTpOHHask NPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH IMOJ, TEPMUCTOPHl U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpoABMKYLIEH cwibl. KOpOoTKOe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne xypca ¢uszuku 6a3oBoro ypoBHsi B 10 Kiacce OCYIIECTBISAETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJIEHUE, Hay4yHbId (akT, runore3a, (Qu3nyeckass BeIMYMHA, 3aKOH, TEOpHs, HaAOIIOJEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B )KMBOW IMpupoae, 1ud¢ys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, napoBas TypOuWHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe IIOJe€.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIMIT Cyneprio3uiMu MarHUTHEIX Tojiei. JIMHUKY MarHUTHOM
uHayknuu. KaptuHna amHui MarHUTHOW MHYKIUHU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoieiicTBUe MPOBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BHMKEHUE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHoU uHaykuuu dapayes.

BuxpeBoe siekTpuueckoe Mose. DNeKTPOJBMXKYIIAass Cuila WHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOABIIKYIIAs CHUJIAa CAMOUHTYKIIAH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1E€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISE KATYIIKHA C TOKOM.

HccnenoBanue neiicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznes S. KosieOanus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONCOAHUA
Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
kosnebanus. Ilepmon, wuactota, amrumtyga U ¢asa konebanuil. IIpyKMHHBIH MasTHHK.
MaremaTtnueckuil MasTHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJje0aTeJIbHOM KOHType. AHAJOTHS MEXAY MEXaHWYeCKUMH U 3JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIHHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennbIil Tok. CUHYCOMAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosnb3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HU.

TexHudyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTHU4eCKUI
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANPSDKEHUs] OT BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKUH MHAYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTH IIEPUOA MAJIBIX KOJIe€OaHUH Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue MepeMEHHOrO TOKa B IENM W3 IOCJIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHst
u JHa BoOJHBL. [lomepeunbie W TpojosbHBIE BOJHBL HWHTepdepenuus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMarHUTHbIE BOJHBL. YCJIOBHS M3IY4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrtanus BekTopoB E, B, V B snexkrpomarauTHON BOJHE. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHe, MpeloMIIeHue, Moisipusanus, Aaudpaknus, wuatepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Paanonokanusi.

DONEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHU4YeCKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpPaHEHUE TONIEPEUHBIX U MPOJI0IBHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habnronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJTH.

Habmoienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOEe pacIpOCTpaHEHUE CBETA B OAHOPOIAHON Cpelie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MpeJIOMJICHUs cBeTa. AOCONIOTHBIA  IOKa3aTesb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYecKas cuia TOHKON JMH3bL. [locTpoenne n3o0pa>keHuit B cCOOMPAIONINX U PACCEHBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPHEPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TTaJICHUH MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE INMPUMEHECHHE: OYKH, JIyma, (oroarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpoCTpaHEHHE, OTpakeHUWE U MpernoMieHue cBera. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHEee oTpakeHHne. MoJiesib CBETOBO/IA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnu cera.

Hab6monenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEHIETKY.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB M300pakKeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pazgen 6. OcHOBBI cienMaJIbHOM TEOPHUH OTHOCHUTEJIbHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJILHOCTH DUHINITEHA.
OTHOCUTENHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MacChI C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTHS TIOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM PoTOHA C €ro YaCTOTOH. DHEPTUs U UMITYJIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel I1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpOIICTBA M MHpaKTHUECKOE NpUMEHeHHe: (poToanaemeHt, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
mogenb atoMa. Iloctymnarel bopa. U3nyuenne n mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO ypOBHSA »HEpruu Ha Jpyroil. Buasl cnexktpoB. CHeKTp ypOBHEH 53HEPruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIn3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JI0Ka3bIBAIOILIUE CII0)KHOCTh CTpOEHMS  sapa. OTkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3TydeHus. BrusHue pagioakTUBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl spa.
SAnepHsble peakuuu. [lenenne u CUHTE3 s€Ep.
Anepusiii peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M MEepCHEKTHUBHI  SACPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTulbl. OTKPBITHE ITO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMeHTalbHbIe B3aUMOIeHCTBUS. ENMMHCTBO pr3nueckoil KapTHHBI MUpA.
TexHuueckue ycTpolCTBa M MPAKTHUECKOE NPUMEHEHHE: T03UMETpP, KaMmepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbl  pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE  3HAUYEHHE
aACTPOHOMHHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, MX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IociIe0BaTeNnbHOCTH. BHyTpeHHee crpoeHne 3BE3n. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3BotoLnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
bonbiioro B3psiBa. PennkroBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHMM B 3KOHOMUYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax OeATeTbHOCTH YelIOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBICHNN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UUECKON KApTHHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBIseTcs € Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOINOJIEHHE,
HKCIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHe (DYHKIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
NpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPEIeNIEHNE TUIOIAU MIIOCKUX (puryp u od0béma te.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHMS B JKUBOM Npupoje, AeWCTBUE paJvallud Ha >KUBbHIE
OpraHU3MBlI.

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

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonocus: TUHUU 3JIEKTpOIEpenad, TeHEpaTop MEPEMEHHOIO TOKa, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypoBHE CpeqHEero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yabTaThl OCBOCHUS ydeOHOro mpeameTa «DuU3MKay ITOJHKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAalUWW, MO3UTHUBHBIX BHYTPEHHUX
yOeXICHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
pacHIMpEeHNE KU3HEHHOTO ONbITa U OIbITA JAEATEIBHOCTH B MPOLECCE Peaiu3aliyd OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIHLHOM JIEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYaIOMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJULIHUOHHBIX OOIIEYETIOBEUECKUX T'yMAaHUCTHYECKUX M JEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJAaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aUMOJIEHCTBOBATh C COIMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSIM POCCHMCKUX
yUEHBIX B 007aCTH (DU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUsl, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYas 3CTETUKY Hay4HOI'O TBOPUECTBA, IPUCYILIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

WHTEpPEC K pa3Iu4yHbIM cdepam NpodhecCHOHATBLHON JeSTENHbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3MKOW W TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
MpOoQeCCUU U PeaTn30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHUIO M caMO00pa3oBaHUIO B 00jacTu (PU3MKHU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPhI, OCO3HAaHHE TJI00aTbHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYXKAIOIIEH CpeAe Ha OCHOBE 3HAHUS
1esael yCTOMYMBOrO pa3BUTHSI UETIOBEUECTBA;

pacIIMpeHne OTbITa JEATEIBHOCTH OSKOJOTHMUYECKOW HAIpaBJICHHOCTH HA OCHOBE
UMEIOITNXCS 3HAHUMN TI0 (pusmKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3UUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX,

pa3pabaThIBaTh IUIaH PEHICHUs IPOOJIEMbI C yUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBHE DPE3YJIBTATOB LEISAM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
(Gu3HKH, CTTOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUs 3a]1a4
buznyecKoro coaepxKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYEHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MPH
CO3/IJaHUU Y4EOHBIX MMPOCKTOB B 00J1aCTH (HU3UKY;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTBhl IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/Jlaud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HEACITENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIBbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJydeHUs WHMOpMAIMK (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEpIpETauio HHOOPMAIIUU PA3TUIHBIX BUAOB U (POPM MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

WCIIOJTB30BaTh CpPEICTBAa HWH(POPMANMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHUH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TTPABOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON 0€30MMacCHOCTH;



CO3MaBaTh TEKCTHl (UIWYECKOTO COACPKAHWS B pasIudHbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMAaTh U MCII0JIb30BaTh IPEUMYLIECTBA KOMaHIHOW U MHJUBHUYaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIATH IUIAH ACUCTBHUM, pPacHpeleNiaTh POJNH C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaKJOT0 Y4aCTHUKA KOMaH/bl B OOLIUI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WAECHU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIbHYIO AEATENBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISTH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOoW paboThl € Y4ETOM HUMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MMPUOOPETEHHBIN OTBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSIBJICHUIO DPYIAUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTH KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
U MBICJIUTEILHBIX TIPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIE30BATh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;
MPUHUMATH CeOsl, TOHMMasi CBOM HEIOCTATKHU M JIOCTOWHCTBA,;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qocTuxkeHHs! TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE st
YPOBHsI CpefHEro o0Iero oOpa3oBaHus y O0yUYarONIUXCSl COBEPIICHCTBYETCS dMOIIMOHATBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHHUSA, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHME K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC ﬂeﬁCTBOBaTB HUCXO0Os N3 CBOUX BO3MO)KHOCTCI\/JI;

AMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COICPCIKNBAHUTIO,

COILIMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CITIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHUM

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAayyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOIHH, B IPAKTHYECKOH
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpLUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA ra3, MOJIENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUECYHBIN DJIEKTPUUECKUM 3aps] IPU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBUKCHHE 110 OKPY)XHOCTH, WHEpLUs, B3amMmozecicTBue Tei, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE JKUJIKOCTeH M TBEPIBIX Tes, U3MEHEHUEe 00bEMa Tell NMpU HarpeBaHUU
(oxJ1aXx1eHNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHIEHCAUs, [JIaBJICHUE, KPUCTAIIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, AJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MYECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUja, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NMOTEHLUaNbHAas SHEPIusi, MeXaHudeckass paboTa, MeXaHMYecKas MOIIHOCTb; IMpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaThb (PU3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONMCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOICTBA TEJl W TEIUIOBBIE SIBICHUS, HCIOJb3YS
¢u3nyeckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUSI MOJIEKYJ, CPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabdora rasa, Ko3GQUIMEHT IO0JIE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYECHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3NYECKUII CMBICI HCIONb3YEMbIX BEIWYMH, UX OOO3HAYEHHS] M €IHWHUIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonst HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIIMIIBI IEHCTBHS MALIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHUIO (DPU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCIOJIb30BAHUEM IHPAMBIX M KOCBEHHBIX HW3MEpPEHUH, npu 3TOM  (OpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJIbHBII CIIOCOO H3MEPEHUs M HCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIWYHMH B BHJE TaOJUIl U rpadUKOB, AeiaTh BHIBOJbI
10 pe3yJibTaTaM UCCIIE0BaHUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOICTB U 1a00paTopHOro 000py10BaHHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4Ml BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKOi BEIMYHHBI,

pelath KauyecTBEHHbIE 3aJauyd: BBICTPAaUWBATh JIOTMUYECKH HEINPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHUI ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh INPU pPELIEHUH Y4YeOHBIX 3aJad COBPEMEHHblE HH(OpPMAalMOHHBIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPeJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIHIO;

PUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieueHns 6€30MaCHOCTH MPHU OOpaIeHUH ¢ TPHUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyNNbl, palMOHAIbHO pacHpenensaTh OOS3aHHOCTH U IUJIaHUPOBATh JIEATENBHOCTh B
HECTAHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJIOTO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y O0YUaIOIIUXCSI YMEHUI!

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
JeSITebHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTHUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHrnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JMIEKTPOAMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JCWUCTBUS TOKA, B3aMMOJACHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAsS
WHAYKIHS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBUXKYLIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJICOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJ0pO/ia, €CTECTBEHHAsl U MICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUYECKUM 3apsil, CHUJa TOKA, JJIEKTPHUECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYILIKH, SHEPTUSl DJIEKTPUYECKOr0 M MAarHUTHOTO IOJIEH, MEepuoJ M 4YacToTa KojeOaHud B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNnbC (OTOHA, TEPHOJ IMOJypaclajga, SHEprus CBSA3M aTOMHBIX SAEp, MPHU ONUCAHHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTHMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIHUH, 3aKOH
MOPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI IMPETIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (oTodddeKrTa, 3aKOH COXPAaHEHHS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOIO pacmajaa, MpH 3TOM pa3iudarh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTIpE/ICNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIKCHIBATh N300pa’keHUE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d5ToM  (GopMynHpoBaTh
npoOnemMy/3ajady W TUIOTE3y Yy4yeOHOro OSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (QHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C HCIIOJIb30BAaHHEM MPSIMBIX U3MEPEHUIt:
IIPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHOH 3aBHCHMOCTH
bu3NYeCKUX BENMWYMH B BHAE TaOMUI] M TrpaduKOB, [elaTh BBIBOABI IO pe3yabTaTaMm
HCCJIEJIOBAHMUS,

coOuoiaTh TMpaBuia 0O€30MacHOro Tpyda NpPU MPOBEICHUM HCCIEIOBAaHMM B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pematb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCHOJb3Ys
(u3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEHNOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALUN U INPEACTaBICHUS y4eOHOH U
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCIIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B TOBCETHEBHOW JKHU3HH IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPONHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMAIBHBIX POJICH, IIIaHUPOBATh paboTy
TPYINIbI, palMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMsX, aJeKBaTHO OLICHMBATH BKJIAJ Ka)XJO0IO U3 yYaCTHUKOB IPYIIIBI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

HaumenoBanue KoJsnuyecTBo 4acoB
pa3aesioB U TeM
MPOrpaMMbI

n/n Bcero Konrpoabnbie IIpakruyeckue
padoThI padoThI

DnekTpoHHbIe (IU(PPOBEIE)
o0pa3oBaTenbHbIC PECYPCHI

Pazgea 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUSA

dusuka 1 METOIBI

11  HavaHoro 2 bu6nunorexa LIOK
' 1 https://m.edsoo.ru/7f41bf72
[MO3HAHUS
Hroro mo pazneny 2
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 | Knewarmka > https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.2 Jlanavuica ! https://m.edsoo.ru/7f41bf72
3aK0OHBI
bubnuoreka [{OK
2.3 coxpanenus B 6 . . https://m.edsoo.ru/7f41bf72
MEXaHHKE
Utoro no pazneny 18
Pazngen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBEI
31 MOJEKYyISPHO- 9 1 Bbu6mmoteka [JOK
" KHHETHUYECKOH https://m.edsoo.ru/7f41bf72
TEOpUU
39 OCHOBBI 10 1 bubnuorexa [JOK
" TepMOAMHAMHUKHU https://m.edsoo.ru/7f41bf72
ArperarHble
33 ;ZCT::TI:? 5 bu6nmorexa LIOK
' i ' https://m.edsoo.ru/7f41bf72
®a3oBbIE
TIePEX OJIbI
Hroro no paszneny 24
Paznen 4. DJJIEKTPOJIMHAMUMKA
bubnmorexa LIOK
4.1 Omexrpocratika 10 1 https://m.edsoo.ru/7f41bf72
ITocTossHABIHN
ANIEKTPUYECKUI
4.2 tok. Toku B 12 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX
cpenax
Uroro mo pazaeny 22
PesepBHOeE Bpems 2
OBIIEE
KOJIMYECTBO
YACOBIIO 68 3 3

I[TPOTPAMME
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11 KITACC

Ne HauMeHOBaHUE KoandecTBO yacoB DJIeKTPOHHbIE
n/ | pa3esioB U TeM B Kontpoanubie Ilpakrtuyeckne (undposbie)
n NporpamMmmal cero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. 9JIEKTPOJAMHAMUKA
MarsauTHOE TI0JI€.
bubnunorexa LIOK
1.1 Omexrpomarnuth 1 1 3 https://m.edsoo.ru/7f41c97c
ast MHTYKIHS
Hroro no pazgeny 11
Pasznea 2. KOJJEBAHUS U BOJIHbI
21 | onecmponamm | 9 | BuGanorexa LIOK
' P https://m.edsoo.ru/7f41c97c
ble KoJieOaHus
M
22 omextpowanmm 5 1 bubmiorexa LIOK
' P https://m.edsoo.ru/7f41c97c
bIC BOJIHBI
bubnunoreka LIOK
2.3 Onrria 10 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 24
Pa3zgea 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU
OCHOBEI
31 CIIeMaTbHOMN 4 1 bubmuoreka [{OK
' TEOPUHU https://m.edsoo.ru/7f41c97c
OTHOCUTCIIBHOCTH
Hroro no pazueny 4

Paznea 4. KBAHTOBAS ®U3UKA

4.1 ?gﬁiﬁ; 6 bubmuoreka [IOK
. https://m.edsoo.ru/7f41c97c
OIITUKU
bubnnorexa [JOK
2 Crpoerite atova 4 https://m.edsoo.ru/7f41c97c
bubnnorexa [JOK
3 AXTOMHOS AApo > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznen 5. OJIEMEHTHI
DIeMEHTEI
ACTPOHOMHH U
acTpOopU3UKHI

5.1

Hroro no pazneny

ACTPOHOMUHU U ACTPOOPU3UKHU

7

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

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

Oo6o061maroee
MIOBTOPEHHE

6.1

Hroro no pazneny
PesepBHOE Bpemst

OBLIEE KOJIMYECTBO
YACOB IIO
[NPOIT'PAMME

4

4
3

68 4 7

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






