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IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma mo ¢usuke 6a30BOTO YpOBHSI Ha YPOBHE CpefHero obiiero oopazoBanusi pazpaboTana Ha
OCHOBE TOJIO)KCHH M TpeOOBaHWN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHON NPOTPaMMBbI,
npencrasieHHbix B @I'OC COO, a takxke ¢ yuéroMm (eaepanbHoil paboueil mporpaMMbl BOCIUTAHUS U
KOHIEMNIUH TpenofaBaHus yueoHoro npeamera «Dusuka» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoii
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Copep:xanue nporpaMmbl 1o pU3MKe HAMPaBIeHO Ha (OPMUPOBAHNE ECTECTBEHHO-HAYYHOU KapTUHBI
mupa obyyaromuxcst 10—11 kimaccoB npu o0ydeHun ux ¢usnuke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpeIMETHBIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBHIBAET HEOOXOIMMOCTb peaju3alud MEXIPEIMETHBIX CBA3€H (U3HKH C €CTeCTBEHHO-HAYYHBIMU
yueOHBIMH TpeaMeTaMu. B Hel ompenenstorcs OCHOBHBIC LIETH HM3Y4YeHHUs (UMK Ha YPOBHE CPEIIHETO
o0miero o6pa3oBaHus, IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKU: TUUHOCTHBIE, METAIIPeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® IUIAHUPYEMbIE pE3YJIbTaThl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE

MPEeIMETHBIC PE3YIIbTATHI 110 TOAaM O0yUYCHHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0ydeHusl.

®du3uka Kak Hayka o HanboJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYMAasl B KAYeCTBE y4eOHOro MmpeaMera
B IIKOJIE, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 okpyxkaromem mupe. [IkompHBIN Kypc
(bU3UKN — cUCTeMOOOpa3yIOIIMiA ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3UYECKHe
3aKOHBI JIS)KAT B OCHOBE IIPOIECCOB U SIBJIICHUH, U3YYaeMbIX XHUMHEH, Onosoruel, pusudeckoii reorpadueii
U actpoHoMuell. Mcronb3oBaHHe W aKTUBHOE MPHUMEHEHHE (M3MUYECKUX 3HAHHUM OMpesenseT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B chepe dHEPreTHKH, TPAHCIOPTA, OCBOSHHS KOCMOCA, TMOIY4IEeHUS
HOBBIX MaTE€pUANIOB C 3aJaHHBIMU CBOWCTBaMHU U Apyrux. V3ydenuwe (pU3MKKM BHOCHT OCHOBHOH BKJaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTUHBI MUPa 00y4aroImuXcs, B JOPMUPOBAHNE YMEHHUH TPUMEHSTh
HAYYHBI METOJI TO3HAHUS MPU BHIMOJIHEHUH UMHU YYEOHBIX UCCIIEI0OBAaHUH.

B ocHOBY kypca (hu3uKH Ui ypOBHS CpeIHEro o0ImIero o0pa3oBaHUs MOJOXKEH PSIl UACH, KOTOphIe
MO’KHO pacCMaTpUBAaTh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEM KypcC SIBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesn cenepanuszayuu. B cooTBercTBUM € HeWl MaTepuan Kypca (QU3MKM OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBisercss GopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapuszayuu. EE peanu3zanys npeanosaraeT UCIoib30BaHUE TYMaHUTApHOIO MOTEHIHAIA
¢u3nuecKkoil HayKHM, OCMBICICHHE CBSI3M pa3BUTHUA (PU3UKKM C pa3BUTUEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraeT 3HaKOMCTBO C HIMPOKUM KPYroM
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercss MOCPEICTBOM BBEJIEHUS 3JEMEHTOB COJIEpPXaHHs, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHHUKHM U TEXHOJOTHH, a
Tak)xe 00CYKIeHHS MPOOIeM palliOHATIBFHOTO MPUPOAOIOIB30BAHUS U IKOJIOTUYECKON O€30IacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpelHEero oOIIero oOpa3oBaHMs SBISIOTCS
¢busmdeckue Teopun (GopMUpPOBAHUE TIPEICTABICHUA O CTPYKTYpE TOCTPOEHUST (PU3UIECKON TEOPHH, POIU
(byHIaMEHTAbHBIX 3aKOHOB W TPHHILMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TpaHULAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JEATEIbHOCTHBIN MOAX0 B Kypce (U3MKHM peanu3yercss Mpexae BCero 3a CYér
OpraHM3aliy SKCIEePUMEHTaIbHON JedaTenbHoCcTH oOydaromuxcs. st 6azoBoro ypoBHS Kypca (GU3UKH —
3TO HCIIOJIb30BAaHHE CHUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPHUMEHTOB U J1aOOpaTOpPHBIX padorT,
KOTOpbIe B Mporpamme mno (¢gu3nke oObeAMHEHbI B OOUIMI CIUCOK YYEHMUYECKHUX MPAKTUYECKUX pPaloT.
Beienenne B yka3aHHOM IepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII U OLIEHKH,
OCYILIECTBIISIETCSl YyYaCTHUKaMU 00pa3oBaTENbHOIO IMpoliecca MCXOAs M3 OCOOEHHOCTEW IJIaHUPOBAaHUS U
ocHamleHus: kabuHera ¢usuku. Ilpm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIUMUCS YMEHHUSIMU



MPOBOJIUTH KOCBEHHBIC H3MEPEHUs, WCCIICIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIMYMH U TOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE YIENsAeTCS PEIICHUIO PAacuETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacu€THBIX 3a/1a4 IPUOPUTETOM SABISIOTCS 33Ja4d C SIBHO 33JaHHOM (PU3NYECKON MOJENbIO, TO3BOJISIOIINE
NPUMEHSATh M3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfenia Kypca, TaKk U HHTETPHPYS
3HaHUS U3 Pa3HbIX pa3zfeioB. [l KayecTBEHHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3a/JaHUsl HA OObSICHEHHE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIN AJISl CUTYalluy PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO k MaTepuanbHO-TEXHHYECKOMY OOECIECUCHHIO
yuebHoro mporecca 0a30Bblii ypoBeHb Kypca (PU3MKU Ha YpOBHE CpeiHero oOIiero oOpa3oBaHus JOJKEH
U3y4aThCsl B YCIOBHUSX NPEAMETHOrO KabuHeTa (M3MKM WM B YCIOBHSX HMHTETPHPOBAHHOTO KaOHMHETA
IIPEMETOB €CTECTBEHHO-HAYYHOro LIMKJIA. B kabuHere pu3uku 10KHO ObITH HEOOXOIUMOE J1a00paToOpHOE
000pyIOBaHUE JJIs BHIIMOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (GU3MKE YUCHHUECKUX MPAKTHUECKUX paboT u
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JleMOHCTpallMOHHOE 000pyJ0BaHUE (HOPMUPYETCS B COOTBETCTBHMH C IMPHHLUUIIOM MHUHUMAJIbHOU
JOCTaTOYHOCTH M oOOecleyrBaeT IMOCTAHOBKY IEPEUYMCICHHBIX B IIporpaMMme IO (HU3UKE KIIOUYEBBIX
JEMOHCTPALUI [T UCCIIEOBAHUS N3Y4aeMbIX SIBICHUH M MPOLIECCOB, SMITUPUIECKUX U (yHIaMEHTAITbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopatopHoe 00OpymOBaHHE ISl YYCHHYECKHX MPAKTHYECKHX paboT dopmupyercs B BuUje
TEMaTUYeCKMX KOMIUIEKTOB M oOecredyuBaeTcss B pacyére OJHOro KOMIUIEKTa Ha ABYX OOy4YaroLIUXCH.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO OOOPYAOBAaHUS IOJKHBI OBITH MOCTPOSHBI HAa KOMIUIEKCHOM
HCIOJIb30BAHUHU aHAJIOTOBBIX M LM(POBBIX NMPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUIe HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHupOBaHHME HHTEpEeca M CTpeMJICHHs OOYYalOMMXCS K HAYYHOMY HM3YYCHHIO MPUPOIHI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUIl O HAy4YHOM METOJIe MO3HaHHUS U (POPMUPOBAHHE HCCIIEI0BATEILCKOIO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa M3y4eHHsS OCHOB CTPOCHHUS MATEPUU H
(GyH1laMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMuUpOBaHHE YMEHHUI OOBICHATDH SBJIECHUS C UCIOJIb30BAHUEM (DU3MUYECKUX 3HAHMNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUN O PO (PHU3WKH Il pa3BUTHS APYIHX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHUA.

JIoCTIOKEHHE THX IeNieii o0ecreunBaeTcs pelIeHneM CIeYIOINX 3a/1a4 B IIPoIiecce H3yYeHUs Kypca

(bU3HMKHN HAa YPOBHE CpEAHEro 00IIero oopa3oBaHus:

e pUOOpETEeHHE CUCTEMBbl 3HAHMM 00 OOmMX (PU3MUYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (DU3HKY, SIEKTPOIMHAMUKY, KBAHTOBYIO (DH3HKY U DJIEMEHTBI
acTpo(u3HKH;

e (opMHUpOBaHHE YMEHHH TPHUMEHATh TEOPETUYECKHE 3HAHUS JUISI OOBSACHEHHS (PU3UICCKUX
SIBIICHHUI B IPUPOE U JIJIsl IPUHSTHUS TPAKTUIECKUX PEIICHUI B TIOBCEHEBHOM KHU3HH;

® OCBOCHME CIOCOOOB pElIeHHs Pa3IMuYHBIX 3a/1a4 C SIBHO 33J]aHHOI (pu3nueckoi MoJenblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/laHhe (U3NYECKON MOJeNH, aJeKBATHOM YCIOBHSM
3a1auu;

® [IOHMMaHWe (U3MUYECKUX OCHOB U MPUHIUIOB JIEHCTBUA TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENy;

® OBIIQJICHWE METOJaMH CaMOCTOSTENBHOTO IUTAHUPOBAHHWS W TPOBENCHUS  (PU3UICCKUX
OKCIEPUMEHTOB, aHalW3a W WHTEPIpeTaluy HWH()OpMaIUK, ONpeAeTIeHus TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yiIbTara;

® CO3/laHWe YCIIOBHHA JUISI pa3BUTHS YMEHHWHA IPOEKTHO-HUCCIIEAOBATEILCKOW, TBOPYECKOM
JeSITeTPHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypoBEeHB) Ha YPOBHE CpeiHero oouiero oopazoBaHust oTBoAUTCS 136

yacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 wacoB (2 aca B HEZIETIO).



[Ipeiaraemelii B mporpamme 1o (Gpusmke mnepedeHb Ja00paTOPHBIX M MPAKTUYECKUX paboT ABISETCS

PEKOMEH/IOBaHHBIM, YUYWUTENb JI€JaeT BHIOOP MPOBEACHUS JTaOOPATOPHBIX pabOT M OIBITOB C Y4ETOM
WHIWUBUAYAIBHBIX OCOOCHHOCTEH 00yJaroiXCsl.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
®duznka — Hayka o npupoze. Hayuneie MeTo bl MO3HaHUS OKpY»Karolero mupa. Poib skcriepuMenTa u
TEOPHH B MPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue ¢Gpu3nyeckux sBieHUN U mporeccoB. Hayunbie rumnoresbl. Ou3nueckue 3aKOHbBI U
Teopuu. ['paHuIlbl IPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Pons m mecto pusuku B HOpMUPOBAHMH COBPEMEHHOM HAYyYHOW KapTHHBI MUpPA, B IPAKTUUYECKON
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHanoroeie u IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATINKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe pABuxeHUE. OTHOCHTEIBHOCTh MEXaHWYECKOro JBikeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, cKkOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) W YCKOPEHHE MaTepUabHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CII0KEHNE NTEPEMELIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBWKCHHE. | paduku 3aBUCUMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEHHSI, [IyTU U NEPEMEIICHHUS MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuuelinoe aBuxeHue. J[BH>KeHHE MaTepUabHOM TOUKH IO OKPYKHOCTH C IOCTOSHHOM IO
MOJAYJI0 CKOPOCTHIO. YTJOBasi CKOpPOCThb, JIMHEHHas CKopocThb. llepron w wactora oOpaiieHus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHu4eckue yCTpoiCcTBa U MPAKTHYECKOE MPUMEHEHHUE: CITUIOMETD, IBIXKCHHUE CHAPSIIOB, LIETIHBIE U
pEMEHHBIE Mepelayun.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, ILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpoIeHHOro MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hamnpasnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHNUS MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOILIEHUS MEXAY MYTAMH, TPOUICHHBIMU TEJIOM 3a IOCJIEA0BATENbHBIE PABHbBIE
MMPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBIKEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYITIO.

N3yuenue nBUKEHUS MIApUKaA B BI3KOU KUJKOCTH.

N3yuenune nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunnnn otHOCcuTenbHOCTH ['amunes. Ilepssiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuii. Bropoii 3akon HeroToHa 1711 MaTepuanbHOM TOYKH.
Tpetuit 3akoH HproTOHA JI71s1 MaTEpHAIBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbxeHusi, kadenusi). Cuna tpenus. Cyxoe tperue. Cuiia TpeHUS

CKOJIBKCHUA U CUJIa TPCHUSA ITIOKO:. KOE)(b(I)I/ILII/ICHT TPCHUA. Cuna CONMPOTUBJICHHUA TIPU NBUXKXCHUHN TCJIA B
KHUOKOCTHU HUJIHN Ta3€.



[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT cuiIbl OTHOCHUTENBHO OCH BpalleHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOrO Tea.

TexHnuyeckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHME: MOALIMITHUKY, JBUKEHHE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanme 3aBHCUMOCTH CHJI YIIPYTOCTH, BOHUKAIONINX B TIPY)KUHE U PE3HHOBOM 00pasiie, OT ux
nedopmariim.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHvl coxpanenus ¢ MexaHuke

Nmnynbc MaTepuanbHOM TOUYKH (Tesa), CUCTEMbI MaTepUaibHbIX ToUeK. IMITyNIbC CUIIbI U U3MEHEHHE
HMITYJIbCa TeJla. 3aKOH COXpaHEHUsl UMITyJibca. PeakTuBHOE JBUKEHUE.

Pab6ora cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUKH. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[lorenumanpHas osHeprus. [loTeHnmanpHas dHeprus ynopyro aAe(OpMHUPOBAHHOW MPYKHUHBI.
[ToTenuuansHas sHeprust Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanpHble W HEMOTEHIMATbHBIE CHIIBL. CBS3h pabOThl HEMOTCHIMAIBHBIX CHJI C MU3MEHEHHEM
MEXaHUYECKON SHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHnyeckue ycTpolcTBa M IMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOMEP, NPYKUHHBINA IHUCTOJET,
JBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne abCoOMOTHO HEYNIPYTOTo yaapa ¢ IOMOIIbIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI ¢ WM3MEHEHMEM MEXaHMYECKOW HHEepruu Tejla Ha IpuMmepe
PacTsLKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopun

OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUHM U UX OIBITHOE OOOCHOBaHHE.
BbpoynoBckoe nBmwkenue. Juddysusa. Xapakrep ABMKEHUS U B3aMMOJCHCTBHS YacTHI] BemiecTBa. Mojenu
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX Te€I U OOBSICHEHHE CBONCTB BEIIECTBA HA OCHOBE 3THUX MOJEJEH.
Macca u pazmepsl Moaekyi. Konnuectso Bemectsa. [loctosnnas ABorampo.

TennmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenbcus.

Mognens uneansHoro raa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUM HIEAIBHOIO
raza. AOCoJIIOTHAs TeMIleparypa Kak Mepa cpefHeld KMHETUYECKOM 3HEpPTruu TEIUIOBOTO JBMKEHUS YaCTHUIL
raza. [llkana temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
Hanerona. M3omporeccsl B HeaibHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BemecTBa. [ 'paduueckoe
MpeJICTaBIeHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OmnbITHl, JOKa3bIBAIOIIME IMCKPETHOE CTPOCHHE BeIIeCcTBAa, (oTorpaduu MOJEKYNl OpraHMYECKUX
COCTUHEHU.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Monens, WUTIOCTpUpYIOLIas IPUPOLY AaBJIECHUS ra3a Ha CTEHKU COCYAA.

OnpIThI, HIUTIOCTPUPYIOLIME YPABHEHHE COCTOSHUS UACAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpEeHUH 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckas cucrema. BHyTpeHHss SHEprus TepMOJMHAMUYECKON CUCTEMBI M CIOCOOBI €€
n3MeHeHus. KonmuecTBo TemnoTsl U paboTa. BHyTpeHHSS SHEprHst 0JHOATOMHOTO MICAJILHOTO Ta3a. Buisl
TEIUIONEPEelay: TEIUIONPOBONAHOCTb, KOHBEKLHMsA, W3JIyd€HUE. YJelbHas TEIJIOEMKOCTh BEIECTBA.
KonunuecTBo TEII0ThI pH Teionepeaaye.

ITonarue 06 aguabatHOM mpouecce. [lepBblil 3akoH TepMoauHamMukH. [IpruMeHeHHne nepBoro 3akoHa
TEPMOJMHAMHUKH K n3omnporeccam. I papudeckas mHTEpripeTanus padoTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTs npoieccoB B IpUpPOE.

TernoBbie MammHbL. [IpUHIMIIEL 1eHCTBHUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTHUH B TETIIOBBIX
mamnHax. Koag¢unuent nonesnoro neiictBus temnoBoil Mamuubl. [ukn KapHo u ero koadduuueHt
MOJIE3HOTO JACUCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHnueckue yCTpONCTBA M TNPAKTHYECKOE IPUMEHEHHME: JIBUraTellb BHYTPEHHErO CrOPaHMs,
OBITOBO XOJOAMIHHHUK, KOHIAUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH PHEPTruu Tela MPH COBEPIIEHUH PAaOOTHI: BBUIET MPOOKH M3 OYTBUIKH IMOJ
JeWCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUICOAEMOHCTPALIUA).

N3meneHnne BHyTpeHHEHN 3Hepruu (TemiepaTypsl) Tejla Ipu TeIulonepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHET0 CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl

[TapooOpazoBanue u KoHaeHcaius. HMcmapenue u kuneHue. AOCONIOTHASE W OTHOCUTEIbHAS
BJIQKHOCTh Bo3ayxa. HacelmenHslit nap. Y ienbHas TemioTa napooopazoBaHus. 3aBUCUMOCTb TeMIIEpaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHM30TPONHs CBOWCTB KpuCTauioB. JKunkue
kpuctaisl. CoBpeMeHHble MaTepuanbl. [lnaBieHue u kpucraumsanus. YaenbHas TEMIoTa IUIABICHUS.
Cybnumarusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpolcTBa M NMPAKTHYECKOE MPHUMEHEHHUE: TMTPOMETP U ICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH MOTY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX TapOB.

Kunenne npy NoHM>KEHHOM JIaBICHUM.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue OTHOCUTETHHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoanHaMuKka
Tema 1. Inekmpocmamuxa



OnexTpuzauus Ten. ONeKTpudeckuil 3apsna. JBa Buaa snekTpuueckux 3apsaoB. lIpoBomHukw,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3aps/ia.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. ToueuHbli 35€KTpUUECKUN 3apsl. DIEKTPUUECKOE MOJIE.
Hanpsok€aHocTh  anekTpuyeckoro mnodid. [IpuHOMm cynmeprno3uiuu  3JIEKTPUYECKUX Tmojed. JInHum
HANpPsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

PaGora cun snekrpocratuueckoro mois. [lorenuman. PasHocts mnorennuanon. [IpoBogHuku u
JTURJIEKTPUKHU B DJIEKTPOCTaTUUECKOM ToJIe. J{naneKkTpruyeckas IpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNeKTpOEMKOCTh IIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCaTopa.

TexHuueckue  yCTpOHMCTBA W IMPAKTHUYECKOE  NPUMEHEHHUE:  JJIEKTPOCKOI,  3JIEKTPOMETP,
NEKTPOCTATUYECKAS 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpUOOpPOB, KOHJEHCATOP, KOMMPOBAIbHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpoicTBO M MPUHITUIT JEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpOoCTaTUUECKas 3allUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IUIACTUH, PACCTOSHUS MEXIY
HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunsvix cpeoax

DNEeKTpUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. Mctounuku Toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Lenu.

DNEeKTpUUECKOE CONpPOTUBICHHE. YJEIIbHOE CONpPOTUBJIEHHE BellecTBa. llocienoBaTenbHoOE,
[IapaJuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlennia. MomHOCTb AIEKTPUUECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIa U BHYTPEHHEE COMPOTUBIIEHUWE MCTOYHMKA TOKAa. 3aKkoH Oma s MOJHOU
(3aMKHYTOM) 51ekTpuueckoii nenu. Koporkoe 3aMbIkanue.

DNEeKTpOHHAss MNPOBOAUMOCTb TBEPABIX METAIJIOB. 3aBUCHMOCTb COINPOTHBJIEHUS METAIJIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

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

[TonynpoBonuuku. CoOcTBeHHass U MpUMECHas MPOBOAUMOCTh MOIYHNpoBOAHUKOB. CBoiicTBa pP-—N-
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciiiaBax 3JIEKTPOJIUTOB. DJEKTPOJIUTHUYECKAs JAMCCOLMAIIMSL.
OneKTponus.

OnexTpuueckuid ToK B razax. CaMOCTOSTENIbHBIN U HeCaMOCTOSTENbHbIN pa3psaa. Monuus. [lna3ma.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIepMETpP, BOJBTMETP, PEOCTarT,
HUCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHbIE MPUOOPBI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBI JHOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI, TMOIYINPOBOJHUKOBBIA JTHOI,
rajibBaHuKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMIPSIKEHUSL.

3aBUCHMOCTb COMPOTUBIEHUS UUIUHIAPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJAM IMOMNEPEYHOIO
CEUeHUs U MaTepuana.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe u3MmepeHue 3aeKTpoABMKyIIe cuiibl. KopoTkoe 3aMblkaHue ralbBaHMUYECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO CONPOTUBIICHNUS.

3aBUCHMOCTb COMPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.



HckpoBoli pa3psa U IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSASA IPOBOJUMOCTb JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne cMemaHHOrO COEAMHEHUS PE3UCTOPOB.

W3mepenue 37eKTpOIBHKYILEH CUIIBl ICTOYHUKA TOKA M €0 BHYTPEHHETO COMPOTHUBIICHHUS.

Habntonenue snexTpoinusa.

MesknpeaMeTHbIe CBS3H

N3yuenne kypca ¢pusuku 6azoBoro ypoBHs B 10 kjiacce oCyLIECTBIAETCS C YUETOM COJEpPKATEIbHbBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, ONOJIOTUH, XUMHUH, reorpadui U TEXHOJIOTHH.

Mesicnpeomemuvie nonamus, CBA3aHHbIE C M3YyYEHHEM METOJOB HAYYHOIO IIO3HAHMA: SIBICHHUE,
Hay4YHbI (akT, rumoresa, (¢u3MYecKas BEIWYMHA, 3aKOH, TEOpHs, HAONI0IEeHNe, OSKCIIEPUMEHT,
MOJICJINPOBAHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelnieHWe CHCTEMbl YpaBHEHHH, JHHEWHHass (yHKuus, mapabosa, runepboia, HX
rpadyKyd U CBOMCTBA, TPUIOHOMETPUYECKHE (DYHKIUH: CHHYC, KOCUHYC, TAaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN HAa OCH KOOPMHAT, CJIOKEHHE BEKTOPOB.

Buonoezusn: Mexanudeckoe IBM)KEHUE B KHMBOW mpupoze, nup@ys3us, ocMoc, TEMI000MEH >KUBBIX
OpPTraHu3MOB (BUBI TEIUIONIEPEIadH, TETNIOBOE PAaBHOBECHUE ), DIICKTPUUYECKHE SBJICHHUS B KUBOU MPHPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEIEeCTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISpHas
Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEJ, XUAKOCTEH M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB,
JIEKTPOIUTUYECKAs AUCCOLMALUS, FaJIbBAHUKA.

I'eocpagpus: BIaXKHOCT BO3yXa, BETPBI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXAaHU3MOB, YUET TpEHHs B TEXHUKE,
MOJIIIAITHUKY, WCIOJIb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakera, BOIOMET M JpPYyTHE),
JIBUraTellb BHYTPEHHEr0 CrOpaHus, MmapoBas TypOuHa, ObITOBOIN XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
MOJyYCHUST COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE HAHOMATepHAIOB, M HAHOTEXHOJIOTHUH,
JIEKTPOCTATUYECKAs  3alUTa, 3a3eMJICHUE  3JIEKTPONpPHUOOPOB, KCEPOKC, CTPYWHBIH  IpPUHTEP,
AJIEKTPOHArpeBaTEIbHbIE TPUOOPHI, STEKTPOOCBETUTEIBHbIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoAEHCTBHE TOCTOSAHHBIX MAarHuTOB. MarauTHoe mone. Bekrtop
MarHuTHOM WHAYKUMH. [IpuHUOMN cynepno3uuuyd MarHUTHBIX NoJied. JIMHMM MAarHUTHOM WHAYKIIMH.
KapTuna nuHMil MAarHUTHON MHYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHOe mosie NpoBOJHMKA ¢ TOKOM. KapTuHa JMHUNA WHAYKIIMM MAarHUTHOTO TOJIS JJIMHHOIO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHUKA, KaTymku ¢ TokoMm. OnbeIT Opcrena.
B3anmoneicTere npoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBIICHUE.

Cuna JlopeHua, e€ Monynb M HampaBieHUE. J[BHKEHHE 3apsyKeHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumnsl JlopeHiia.

SIBneHue ANEeKTPOMArHUTHOM MHAYKIUHU. [[0TOK BekTOpa MarHUTHOW MHIYKUUU. DJIEKTPOABUKYILAS
CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapazes.

Buxpeoe snexTpuueckoe moje. DNEKTPOABIXKYIIAs CUila UHAYKIIMU B MPOBOJHHUKE, JBHXKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuio JleHua.

NHayKTUBHOCTB. SIBIIEHUE CAMOMHAYKIIMU. DJIEKTPOJABMKYIIAS CHUJIa CAMOUHAYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCcKuEe yCTPOICTBA U MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHbIE MAarHUTHI, 3JEKTPOMArHHTHI,
AJIEKTPOJIBUTATEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.



JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anmoaeiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKITUH.

[IpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBHKYIICH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
SBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHnrne MarHuTHOTO TOJIS KATYIITKH C TOKOM.

UccnepoBanue necTBUSI MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue SBIEHUS AJIEKTPOMArHUTHON WHYKITHH.

Pazpen 5. Kojie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Kojiedanus

Konebarenbnast cucrema. CBoOoaHBIE MexaHMuYeckue Kojebanus. [apMoHuueckue KoseOaHUs.
[lepwon, dwactora, amrummtyna u ¢asa kojeOanuid. [IpyXKuHHBIH MasTHUK. MaTeMaTHUECKUW MAasSTHUK.
VYpaBHeHue rapMoHHUecKux koneOanuil. [IpeBpaiienue sHepruu mpu rapMOHMYECKUX KOJIeOaHUX.

Konebarenbubpiit kKOHTYp. CBOOOTHBIC 3JEKTPOMArHUTHBIE KOJICOAHUSI B MICATHHOM KOJICOATeThHOM
KOHTYype. AHANOTUs MEXAY MEXaHHMYECKUMHU U DJIEKTPOMArHUTHBIMU KojeOanusmu. Popmyna Tomcona.
3aKOH COXpaHEHMSI SHEPTUHU B UACATILHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxarolux KosneOaHUsX. BeIHyXIeHHbIE MeXxaHUuYecKue konebanus. PezoHaHc.
BriHyX/1I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[lepemennbiii  Tok. CHHyCOMJANbHBIM NE€PEeMEHHBIM TOK. MOIIHOCTE MEPEMEHHOIO TOKA.
AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA M HATPSKCHUS.

Tpanchopmarop. [IponsBoacTBo, nepenaya u MOTPeOICHUE FTEKTPUUECKON SJHEPTUU. DKOJIOTHIECKHE
PUCKH TIpU MPOU3BOJCTBE AIEKTpodHeprur. KynbTypa HCIOIB30BaHUS DJIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: DIIEKTPUYECKHM 3BOHOK, TIE€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosiebaTenbHON cucTeMbl (PYKUHHBIN UK MAaTeMaTUYECKUI MasITHUK).

HaGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanmne cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE ANEKTPOMATHUTHBIE KOJIeOaHus.

OcnumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIpPSKEHUS OT BPEMEHU) IS DJIEKTPOMArHUTHBIX
KoJeOaHu.

Pe3onanc mpu mocinegoBaTeNbHOM COCIMHEHMH PE3UCTOpa, KATYIIKA HWHAYKTHBHOCTH U
KOHJIEHCATOopA.

Moaenps TUHUAH 3JIEKTPOIIEPEIAYH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCHMOCTH TIEPHOJIa MaJBIX KOJIEOAHWN Tpy3a HAa HUTH OT JIJIMHBI HATH M MaccChl
rpys3a.

HccnenoBanue mnepeMEeHHOTO TOKa B €M K3 MOCIEIOBATENIbHO COECAMHEHHBIX KOHJEHCATOpPA,
KaTYLIKA U Pe3UCTopa.

Tema 2. Mexanuueckue u I1eKmpoMazcHuUmMHble 60JIHbL

Mexanuueckue BOJIHBI, ycloBUs pacnpoctpaHeHus. llepuoa. CkopocTh pacnpocTpaHEHUs U JJIMHA
BoJIHBIL. [Tonepednsie u mpo1obHBIC BOHBL. VHTEepdepeHtus u audpakiys MEXaHUIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHBIE BOJIHBL. Y CIIOBUS M3JTyYEHHUs DJIEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHTaIus
BekTopoB E, B, V B snexkrpoMarHUTHONH BosiHe. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH: OTpa)KECHHE,
nperoMIIeHue, mosipuzanus, Judpakius, uarepdeperius. CKOpOCTh MEKTPOMAarHUTHBIX BOJH.

[[Ixana sneKTpOMarHuTHBHIX BOJIH. [I[puMeHEeHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.



[TpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue ycTpOHCTBAa UM IPAKTHUUECKOE IPUMEHEHHUE: MY3bIKAJbHbIE  HMHCTPYMEHTHI,
yIbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paAUONpUEMHHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOmromnieecs Teno Kak HCTOUHUK 3BYyKa.

Habnronenune oTpaxeHus U MPeToMICHUS MEXaHUIECKUX BOJIH.

Habmonnenue nntepdepeHunu u AUPpakiuu MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habutoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MNPEIOMIIEHHME, NOJspU3aLus,
mudpakus, “HTepdepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonrHeliHoe pacpocTpaHeHUE CBETa B OJJHOPOIHOI cpeze. Jlyu cBerta.
TodeuHblil HCTOYHHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n300pakeHuil B IIIOCKOM 3epKalie.

[Ipemomitenne cBera. 3aKOHBI MPEITOMIICHHS CBeTa. AOCOFOTHBIN MMOKazarenb mpenomiieHus. [lomHoe
BHyTpeHHee oTpakeHue. [IpeenbHblil yroi MoJxHoro BHyTPEHHET0 OTPasKEeHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccenBarolye JUH3bl. ToHKas jguH3a. POKYCHOE PACCTOSHUE M ONTHYECKas cuja
TOHKOM JuH3bI. [locTpoeHne m3o0paxeHuil B coOMparonMx M pacceuBarouux JuH3ax. Dopmyna TOHKOU
JMH3BL. YBEIMUYEHHE, 1aBaeMOe JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmnus cera. KorepeHTHbIE HMCTOUHUKH. YCIOBUS HAOIIOIEHUS
MakCUMyMOB M MHUHHUMYMOB B MHTEPQEPEHLIMOHHOW KapTUHE OT JABYX CHH(a3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB.

Hudpakmus ceeta. JudpakuuoHHas pemérka. YcioBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TpHU
M1a/IEeHU MOHOXPOMAaTHYECKOr0 CBeTa Ha NU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa U MPAaKTUYECKOE NMPUMEHEHHE: OUKH, JIyna, (oToannapaT, NPOSKIIMOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKklIMOHHAs pelI€TKa, MOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHue, OTpakKeHUE U peroMieHHe cBeta. OnTrudeckue mpruoopsl.

ITonHoe BHyTpeHHEe oTpaxkeHue. Moens CBETOBOAA.

WccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nugpaxkuuu cera.

HaGmronenue qucnepcuu certa.

[losydyeHune ciekTpa ¢ HOMOIIBIO IIPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIIHOHHON PELIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenne nokasaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB 300paKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['paHMnBl  TPUMEHMMOCTH  KJIACCHYECKOM  MexaHuKW. IlocTynmaTel  criemMambHOM — TEOpUU
OTHOCHUTEJIBHOCTU: WMHBAPHMAHTHOCTh MOJYJS CKOPOCTH CBETa B BAaKyyMe€, NPUHIUI OTHOCUTEIBbHOCTU
OHHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIECHHE BPEMEHH U COKPAILlEHUE JITHHBI.



OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YaCTHUIIbI. DHEPIHUs MOKOSI.

Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemernmeol kearnmoegoii OonMuKu

®oronsl. opmyina [1nanka cBs3u sHepruu HOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpeiTe u uccaenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTtodddexra.
VYpasuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuima» horodddekra.

Hasnenue ceeta. Onbitel 1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpoWcTBa M NPAKTUUYECKOE NMPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUMK, CONHEUHAs
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.

CBeTOoqUOI.

Conneunas Gartapest.
Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Ombitel Pesepdopna mo paccesHuto o -dactui. [lmanerapHass mozeinb
atoMa. [loctynarel bopa. M3nyuenue u morunomieHue (GpOTOHOB MpU IMEPEXOAe aToMa C OJHOTO YpPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPrUU aToMa BOJIOPO/Ia.

Bonnosrle cBoiicTBa yactuil. Bonnsl e bpoiinsa. KopnyckyasipHO-BOIHOBOM Tyamu3M.

CroHTa”HHoOE U BBIHYXXJICHHOC U3JIYUCHUC.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE IMPUMEHEHHE: CIEKTPaJbHBbI aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OrnpenenieHne JIMHBI BOJIHBI Jlazepa.

Habnronenne muHeyaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol
HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

DKCHEPUMEHTHI, J0Ka3bIBAIOIINE CIOKHOCTh CTPOCHMS Anpa. OTKpbITHE PaauO0aKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuto cocrtaBa paaiuOaKTHBHOTO u3nydeHus. CBoiicTBa anbga-, Oera-, ramma-
M3Iy4eHus. BiausiHue paaioakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHEe TpoTOHA M HeWTpoHa. Hyknonnas mopens siapa ['eitsenOepra—lBanenko. 3apsin siapa.
MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DJEKTPOHHBIM W TO3UTPOHHBIM  OeTa-pacmaj.
PaguOAaKTUBHOIO pacnaza.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

SnepHble peakuuu. JlelieHre U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosnepusiit cunte3. [IpoOrembl M TEpCHNEKTHUBBI SEPHON SHEPreTHKU.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOICHUS U PETUCTPALIMH SJI€MEHTApHBIX YacTHII.
OyHaamMeHTaIbHbIe B3auMoeiicTBU. EqUHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpOICTBA M MpPAKTHUYECKOE MPUMEHEHHWE: O3UMETp, Kamepa BuibcoHa, saepHBIA
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK HOHU3HPYIOUTUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HccnenoBanue TpekoB 4acTuIl (10 TOTOBBIM GoTorpadusim).

lNamma-u3nydenue. 3akoH



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3NKH

Otansl pa3BUTHS ACTpOHOMMH. [IpUKnasHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUIMMOE ABHKCHHUE.

Conneynas cucrtema.

Connue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE37. 3BE3IBI, UX OCHOBHBIE
XapakTEepUCTUKU.  J[marpamma  «CHEKTpaslbHBIA  KJacC  —  CBETHUMOCTBbY».  3BE3Abl  IJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3/ TJIABHOM IOCJIEI0BATEIHLHOCTH.
Buyrtpennee ctpoenue 3B€31. COBpEMEHHBIE NMPEACTABICHUA O MPOUCXOXKACHUM U 3Boionuu ConHia u
3BE3/. OTarbl )KU3HU 3BE3NL.

Mueunsbiii [1yts — Hamia [Nanaktuka. [lonoxenue u npumxenrne Connua B ['anaktuke. THIIBI rajJakTHK.
Pannoranaktuku u kBazapel. YEpHBIE ABIPBI B A/1pax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06sia. PazOeranume ramaktuk. Teopus bosbimoro
B3pbIBA. PEIMKTOBOE H3JIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGmoiennss HEBOOPY)KEHHBIM TJIA30M C KCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKESHUN IS
OTIpe/ieNICHUs] MOJOXKEHUsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fus CeBepHOro
MOJTYIIApUsl U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon JlyHsl, mnaner, Mneunoro [ytu.

O0o0maroniee NoBTOpPeHUE

Ponb ¢pu3uku u acTpOHOMUM B SKOHOMHYECKO, TEXHOJIOTUYECKOM, COIIMAIbHOM M 3THUECKO# chepax
NESITEILHOCTH YEJIOBEKa, pOJib U MECTO (PU3MKM U aCTPOHOMHU B COBPEMEHHOM HAay4YHOW KapTHUHE MUDA,
ponb pu3nyYeckoil Teopuu B (HOPMHUPOBAHHM MPEICTaBICHUNA O (U3MUECKON KapTUHE MHpa, MECTO
(bu3nUecKoil KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX ECTCCTBCHHO-HAYUYHBIX MPEACTABICHUN O
MIPUPO/IE.

MexnpeameTHble CBSI3U

Nzyuenue kypca pusuku 6a30Boro ypoBHs B 11 kimacce ocyiiecTBisieTcs ¢ yu€TOM COJEp>KaTEIbHbBIX
MEXITPEAMETHBIX CBA3EH C KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousamusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO MO3HAHUS: SBJICHHE,
HaydHbId (akT, rUnore3a, (Qunyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJEIIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUU, TPUTOHOMETPUUECKHE (PYHKIIMU: CHUHYC, KOCHUHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX IMPOEKIUU HA OCH
KOOPJMHAT, CIIO)KEHHUE BEKTOPOB, IMPOW3BOJHBIC DJIEMEHTAPHBIX (YHKIUMWA, TPU3HAKKA MOH00US
TPEYroJIbHUKOB, OMpeIeJIeHHE MIIOaAN TUIOCKUX GUryp U o0bEmMa Ted.

buonoeus: snexrpuyeckue sIBJICHUS B )KUBOUM PHUPOJIE, KoiebaTeabHbIE IBUKEHUS B )KHUBOUM TTPUPOJIE,
ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, IEUCTBUE PaIUALIUN HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa30BaHMs KPUCTATUINIECKON PEIIETKU, CIEKTPATbHBIN aHaH3.

l'eoepagpus: MarHUTHBIE TIOTIOCA 3€MITH, 3aJI€KH MArHUTHBIX Py, POoTOChEMKA 3eMHON TOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUM.

Texunonoeusi: JUHUU  DIEKTpoOIlepenay, TeHepaTop MEPEeMEHHOTO TOKa, AJIEKTPOJBHUIaTElNb,
WHIYKIIMOHHAS T1e4b, pajap, paauonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neub, MpOEKIIMOHHBII
ammapar, BOJIOKOHHAsI ONITHKA, COJIHEUHast OaTapes.

INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA TIPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yuyebHOro mpeamera «®Pusmka» Ha ypOBHE CpeAHEro oOmero oOpa3oBaHUS
(6a30BBIi YPOBEHB) JOIKHO 00ECTIEUUTh JOCTIXKEHHE CIICTYIONIUX JTHIHOCTHBIX, METAPEIMETHBIX

" NpCIMETHBIX O6pa30BaTeJ'ILHLIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI



JIMYyHOCTHBIE pe3yJabTaThl OCBOEHUS ydeOHoro npeamera «@DHU3MKa» IOJKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIuXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOMN LIEHHOCTHBIX OPHEHTAIMH, NO3UTUBHBIX BHYTPEHHHUX YOESKICHUH,
COOTBETCTBYIOLINX TPAIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOILECTBA, PACIIMPEHUE KU3HEHHOTO
OIIbITAa U ONBITA JIEATEILHOCTH B MPOLIECCE PEATU3alMl OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOM
JESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  oOydaromierocs Kak aKTHBHOTO H
OTBETCTBEHHOI'0 WJIEHAa POCCUICKOro 00I1ECTBa;

IPUHATHE TPAAULMOHHBIX OOLIEYETIOBEUECKUX T'YMAHUCTHUUYECKUX U JEMOKpPAaTUYECKUX
LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAEATENBHOCTh B HMHTEpEcax TIpa)kJIaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHU3aly;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIUSIMU
Y Ha3HAYCHUEM;

TFOTOBHOCTb K TyMaHUTapHOMN U BOJIOHTEPCKON JEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)TaHCKOW UACHTHYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSAM POCCUMCKUX YUEHBIX
B 00JacTH (pU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYICH HA
MOpaIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JESATEIbHOCTH YYEHOTO;

OCO3HaHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOMYMBOIO OYyAYILEro;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K pa3In4yHbIM chepaM npodeccnoHaIbHON 1EeATEIbHOCTH, B TOM YHUCJIE CBA3aHHBIM C
¢u3UKOW M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BbHIOOp Oynymield mnpodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CamMOOOpa3oBaHUIO B 001acTH (PU3MKK Ha
MPOTSDKEHUM BCEH JKU3HU;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh  JKOJIOTUYECKON KYJIBTYphl, OCO3HAaHHE TIJI00AJIBHOIO XapakTepa
9KOJIOTMUECKUX MPOOIIeEM;

IUIAHUPOBAHHUE U OCYLIECTBJICHUE JIEHCTBUIN B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHMS LeJen
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIipeHHe OMbITa AEATEIBHOCTH IKOJIOTHYECKON HAIPAaBJIEHHOCTU Ha OCHOBE MMEIOLIUXCS
3HaHUU 10 pu3HKe;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nveckoil HayKku;

OCO3HaHHE€ LIEHHOCTH HAy4YHOH NesATeNIbHOCTH, TOTOBHOCTH B Ipoliecce U3ydeHHUs (PU3MKU
OCYILIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENBCKYIO JEATENIBHOCTh UHINBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIE el CTBHUS



Ba3oBble Jjornueckue aeicTBuA:

CaMOCTOSITENILHO  (POPMYIHpPOBaTh H aKTyaJIM3UPOBATh MPOOIEMY, paccMaTpuBath e€
BCECTOPOHHE;

ONPEIEATh LU AESITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX JTOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarbiBaTh IJIaH PEHICHHS MPOOJIEMBI C YIETOM aHAN3a UMEIONINXCS MaTepUaTbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHMBATh COOTBETCTBUE pE3YyJbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATH U BBIMOJHATH PabOTy B YCIOBHUSIX pEAIbHOTO, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejabcKkue 1ecTBUA .

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMU IOHATHUSMH M METoJaMHu (pu3udecKoi
HayKHU;

BJIAJICTh HABBIKAMHM Y4YEOHO-HCCIIEAOBATEIBCKOM M TMPOEKTHOM JAESITEIIBHOCTH B 00JacTH
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOMCKY METOJOB pEIICHMs 33134
(U3HYECKOTO COCPKAHUS, IPUMEHEHHUIO Pa3INIHBIX METO/I0B MTO3HAHMS;

BIIQJIETh BHUJAMHU JEATEIHHOCTH MO IMOJIYYEHHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaIH,
PeoOpPa30BaHUIO U NMMPUMEHECHUIO B PA3IMYHBIX YUCOHBIX CHTYAIMSIX, B TOM YHUCIE MIPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh PUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3aady, BbIJIBUTATh THUIIOTE3Y
e€ pelieHus, HaX0IUTh apTYMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTphl
Y KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh MOJMYUYEHHBIE B XOJ€ PELICHUS 3aJlaud Pe3yibTaThl, KpUTHUECKHU OLEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH M (HOPMYTUPOBATH COOCTBEHHBIE 3a/lauyu B 00pa30BaTENbHON JEATEIHLHOCTH, B TOM
qHclie TPU U3YYeHUU (HU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (DU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTD MPOOJIEMBI U 33]]a41, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

BJIAJIETh HABBIKAMHU TMOJy4YyeHUs WHGOpMAIUU (PU3UUECKOr0 COJEpkKaHUS M3 HMCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOATENBbHO OCYIIECTBISATh IOUCK, aHajiu3, CHUCTEMAaTU3alHUI0 U
HWHTEPIPETAINIO HH()OPMAIIUK PA3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

OLICHUBATh JOCTOBEPHOCTH HMH(OPMAIIHH;

HCIIOh30BaTh CPeACTBAa MH(POPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTUM B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHM3AIMOHHBIX 3a7ad C COONOJeHHuEM TpeOoBaHUM
OPrOHOMUKH, TEXHHKH O€30MacHOCTH, THTHUEHBI, PECypCOCOEPEKEHHs, MPABOBBIX W ITHYECCKUX
HOPM, HOPM HH(POPMAITMOHHOW 0€30MaCHOCTH;

CO3/71aBaTh TEKCThI (PU3NIECKOTO COJAEPIKAHMS B PA3IUYHBIX (popMaTax ¢ y4€TOM Ha3HAYCHUS
uHpopMalUd U TIIeNeBOM ayAUTOpUH, BHIOMpas ONTUMAIbHYIO (GOpMYy TMPEACTaBICHUS U
BHU3yaJIA3aIUH.

KoMMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:
OCYILIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JESITEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;



MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHH C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KayKJI0T0 4JIEHA KOJUIEKTUBA;

IIPUHUMATD LIEJI COBMECTHOW J1€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JAEHCTBUSA
Mo €€ JOCTHMKEHHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacupelessiTb PO € YYETOM MHEHHM
YYaCTHHUKOB, O0CYKJIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OLICHUBATh KAY€CTBO CBOETO BKJIAJIAa U KAXJIOTO YyYaCTHUKA KOMaH]Ibl B OOIMK pe3yNbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE MPOEKThI, OLICHUBAaTh HJIEW C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATETNYECKOE IMOBEICHHUE B PA3JIMUHBIX CUTYalUsX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUA
Camoopranuszaums:

CaMOCTOSITENTHO OCYILECTBIIATh TIO3HABATEIBHYIO JESITEIBHOCTh B 00JacTH (QHU3UKU H
aCTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PEIICHUS PACUETHBIX M KAueCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI  MPAKTUYeCKOW pPaboThl €  y4€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHUM;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacImpsaTh paMKH Y9eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;

JieNlaTh OCO3HAHHBINM BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIIUU B 00JIACTH (DU3HUKH, TIOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyallUsIM, BHOCHTH KOPPEKTHUBBI B JESTEIHHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSAM;

BJIAJIETh HABBIKAMH TMTO3HABATEILHON pedIeKCUM KaK OCO3HAHMS COBEPIAEMBIX JEUCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUIA;

HCIIOIh30BaTh MPUEMBI pe(IIEKCHU JIs1 OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MOHMMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce qocTikeHMs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI 1O (PU3HMKE JIJIst
YpOBHSI CpelHero oOmiero oOpa3oBaHHs y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
MHTEJJIEKT, Npernoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBENICHNE, CTIOCOOHOCTh aJaNTUPOBATHCS K AMOITMOHATBHBIM U3MEHEHHUSM W TPOSIBIISITH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKJIIOYAIONMIEH CTPEMJICHHE K JOCTIDKCHHIO II€JTH W YCIeXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE ACHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;



COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C APYIrHMMHU
JOABMH, 3a00THTHCS, IPOSIBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIbTATHI

K xonmy obyuenuss B 10 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:

JEMOHCTPHPOBATh Ha TNpHUMEpax poyib U MecTo (pu3uku B (POpMHUPOBAHUHM COBPEMEHHOMN
Hay4YHOH KapTUHBI MHpa, B PA3BUTHHU COBPEMEHHON TEXHMKM W TEXHOJOIMH, B NPAKTHYECKOH
JIeATSIILHOCTH JIIOJICH;

YUUTBIBATh TPAHULBI IPUMEHEHMS U3YYEHHBIX (PU3MUECKUX MOJeNIel: MaTepuaibHas TOUKa,
WHEpIHAaIbHAs CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENIO, WACaTbHBIA Ta3, MOACIA CTPOCHUS
ra3oB, JKUIKOCTEH M TBEPIBIX TeJ, TOYEUHBIH 3JIEKTPUUYECKUNA 3apsil HpU pelIeHUuH (PU3NUECcCKUX
3ajauy;

pacrio3HaBaTh (U3MUECKUE SBJIECHUS (MPOLECCh]) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUM CTPOEHMsI BEIIECTBA M  DJIEKTPOJMHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSAMOJIMHENHOE ABMKEHHE, CBOOOIHOE a/IeHUE Tell, ABUKEHHUE
10 OKPYKHOCTH, WHEPLUS, B3aUMOJCHCTBHE Tell, Tuddy3us, OPOYHOBCKOE IBMKEHUE, CTPOCHUE
KHUJIKOCTEH W TBEPABIX Tel, U3MEHEHHE 00bEMa Tel NMpH HAarpeBaHUM (OXJIAXKAECHUH), TEIJIOBOE
paBHOBECHE, HCIApPEHHE, KOHJCHCALMs, IJIaBICHHE, KpUCTAUIM3alus, KHUIIEHHWE, BJIAXKHOCTb
BO3/yXa, MOBBILIIEHUE JABJICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYZAE, CBS3b MEXKAY
IapaMeTpamMH COCTOSIHUS ra3a B U30MPOLIECCAX, SIEKTPU3ALMS TEJl, B3AUMOJICHCTBHUE 3apsI/I0B;

OIUCBIBATh MEXAaHUUYECKOE IBUKEHUE, UCIIOJIb3Ysl (PU3HUECKUE BETMUNHBL: KOOPAUHATA, IIyTh,
IepeMeIeHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC Tejla, KUHETUYecKas dHEprus,
NOTEHIMAJIbHAsl SHEPrusi, MexXaHuuyeckas paboTa, MeXaHM4yecKas MOIIHOCTb; IpPU OINUCAHUU
MPAaBUIIHLHO TPAKTOBATH (PU3MUYECKHUIA CMBICI MCIIOJIb3YEMbIX BEJTMYHH, NX 0003HAUCHUS U €IMHULIBL,
HaXOJUThb (POPMYJIbI, CBS3BIBAIOIIUE TAaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEJINYUHAMM;

ONMCHIBATh M3Y4YCHHBIC TEIUIOBBIE CBOMCTBA TE€JI W TEIUIOBBIE SBJICHHS, HCIOJIb3Ys
¢u3nueckne BEIMYMHBL: JaBJIieHUWE Ta3a, TeMIeparypa, CpeaHsAs KHHETUYecKash »Heprus
Xa0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYN, KOJHUYECTBO
TEIUIOThl, BHYTPEHHsA SHeprus, pabora rasa, KO3(QQHUIMEHT MO0JIE3HOIO AEUCTBUS TEIJIOBOIO
JBUTaTeNs; IPU OMUCAHUYU MPABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICI NCHOIb3YEMBIX BETUUMH, UX
0003Ha4YEHUSI U €IMHUIbI, HAXOIUTh (OPMYJIbl, CBSI3bIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMUHHY C
IPYTHMH BEJIMYHMHAM;

ONMCHIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOICTBA BELIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporecchl), MCMONB3Ys (PU3MUECKUE BEIMYUHBL: 3JEKTPUUYECKUN 3apsj, DJIEKTpUYECKoe IIoJie,
HaNpspKEHHOCTD MOJISA, MOTEHIIMAN, pa3HOCTh MOTEHLMAIOB; IPU ONHMCAHUU NMPABUIBHO TPAKTOBATh
(bu3n4ecKuit CMBICI MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYEHUS U €JUHMIIBL, YKa3blBaTh (OPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAJM3UPOBaTh (U3UYECKHUE IPOLECCHl U SBICHMS, WCHONb3ysd (U3UUYECKUE 3aKOHBI H
MPUHLIMIIBL: 3aKOH BcemupHoro TsrotreHus, |, |l u Il 3akonsl HploToHa, 3akoH coxpaHeHUS
MEXaHMUYECKON SHEPruM, 3aKOH COXPAHEHMsI MMIIYJbCa, IMPUHLUII CYNEPIO3ULUN CUJ, TPUHIUI
paBHOMNpPABUS WHEPUHUATBHBIX CHCTEM OTCUETa, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHHUS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPIUH TEIUIOBOTO ABM)KEHUS MOJIEKYJ
¢ a0COJIIOTHOM TemIepaTypoi, epBbIi 3aKOH TEPMOJANHAMUKH, 3aKOH COXPaHEHHSI 3JIEKTPHUUECKOTO
3apsina, 3akoH KynoHa, mnpu 3TOM pa3nuyarth CJIOBECHYIO (DOpPMYTUpPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BhIPAXKEHUE U YCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIMIBI JEHCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX OE€30MaCHOTO MCIIOIb30BaHMS B IOBCEIHEBHON KU3HU;



BBITIOJIHATh OSKCIIEPUMEHTHI [0 HCCIECJOBAHUIO (DU3MYECKHUX SBJICHUNH U MPOILIECCOB C
MCTIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHH, PU 3TOM (OPMYIHPOBATH MpoOIIeMy/3a1auy
U TUINOTE3y Y4eOHOro 3KCIepuMEeHTa, coOMpaTh YCTaHOBKY M3 IMPEAJIOKEHHOTO 000pYAOBaHUSA,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOJBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PM3MUECKUX BEJIMYMH, IIPU 3TOM BBIOUpATh
ONITUMAJIBHBIA CIIOCOO M3MEPEHUs M HCIOJIb30BaTh M3BECTHBIC METOIbI OLEHKU IOTPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3HMUECKUMH BEIWYMHAMHU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEpEeHUil, MpU STOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUpPOBATH pe3yJabTaThl IOJIYYEHHOMN
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUAE TaOIHIl U TpaduKOB, IeNaTh BHIBOJBI MO pe3yIbTaTaM
UCCIIEIOBAHMUS;

coOmogath mpaBuwia 0€30MacHOro Tpyda NpU TMPOBEACHHM HCCICIOBAaHMNA B paMKax
y4eOHOro  JKCHEepUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOM UM  MPOEKTHOW  JEATEIBHOCTH  C
MCTIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemath pacu€THbIC 3aJ]a41 C SIBHO 3aJIaHHONM (PU3NYECKON MOJIENbI0, UCIIONB3YS (pu3nveckue
3aKOHBl M TPHUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/Ja4d BHIOMpPATh (PU3MUYECKYIO MOJIEIb,
BBIICTIATh (DU3MYECKHE BENUYMHBI U (DOpMynbl, HEOOXOAuUMBbIE sl €€ pelIeHHs, MPOBOJIUTH
pacy€Thl M OLIEHUBATH PEATLHOCTH MOIYUYEHHOTO 3HAYCHUS (PH3UUECKON BETMYMHBI;

pelarh KauecTBEHHbIC 3a/layM: BBICTpAMBATh JIOTMUECKH HEMPOTUBOPEUYUBYIO IIETIOYKY
paccyXJIeHHi ¢ ONOPOH Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3UUECKUE SBIICHHUS,;

WCIIOJIb30BaTh MPHU PELICHUN y4EOHBIX 3a7au COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJIOTHH
UL TIOMCKA, CTPYKTYPUPOBAHHs, HHTEPIPETAllM M MPEJCTAaBICHHUS Y4eOHOW U Hay4HO-
MOMYJISIPHON MH(pOPMAINH, MOTYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUUYECKU aHATM3UPOBATH
noJry4aeMyro HH(popMaIuio;

MPUBOJIUTH TMPUMEPHI BKIaJa POCCHICKUX U 3apyO0exHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HAYKH, 00BSACHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCTIOJIH30BATh TEOPETHUECKUE 3HAHUS MO (PU3HMKE B TIOBCEIHEBHOW KU3HU JIJISI 00eCTeueHUs
0e30macHOCTH IpU OOpaIleHuu ¢ MpubopaMy U TEXHUYECKHMMHU YCTPOMCTBaMH, Ul COXPaHEHMS
3IIOPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpene;

pa0boTaTe B TpYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJIeH, MIaHUPOBaTh paboTy
TPYIIBL, PAlMOHATIBHO  PACHpPEACNATh OOSM3aHHOCTH W IUIAHUPOBATh  JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYyalUsX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXJOr0 M3 YYaCTHHKOB TpPYIIbI B
peleHne paccMaTpuBaeMOi TPOOIEMEI.

K xonny obydenus B 11 kKiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:

JI€MOHCTPHPOBAaTh Ha IMpHUMeEpax posib U MecTo (PU3Mku B (POPMUPOBAHUHM COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHMKM W TEXHOJOTHM, B IPAKTUYECKOU
JesTeNbHOCTH JII0/IeH, LIEJIOCTHOCTh U €UHCTBO (PU3MUECKON KapTHHBI MUPA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHHWsS HM3YyYCHHBIX (PH3MUECKUX MOJETeH: TOYECUHBIN
AJIEKTPUUECKUH 3apsil, Tyd CBETA, TOUCUHbIM UCTOUHUK CBETA, siJiepHasi MOJIENb aToMa, HyKJIOHHAs
MOJIENTb aTOMHOTO Si/Ipa MPH pelieHnH (HU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (HU3MUECKUE SBJIECHUS (TMPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKNA W KBAaHTOBOH (HM3UKHU: DIIEKTpUYECKas MPOBOAMMOCTH, TEIIOBOE, CBETOBOE,
XMMHAYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aWMOJICHICTBME MAarHMTOB, HJIEKTPOMAarHUTHAs
WHAYKIHUS, JeHCTBUE MAarHUTHOTO TIONS Ha TIPOBOJHMK C TOKOM W JBIDKYIIMHACS 3apsil,
3JIEKTPOMArHUTHBIE KOJeOAHUsI M BOJIHBI, MPSIMOJIMHEHHOE PaclpOCTPaHEHUE CBETA, OTPa)KEHHUE,
npejoMiieHrue, WHTephepeHIus, TUPpakuus ¥ TOJSIpH3alMsS CBETa, [HCIEPCHS CBETa,
doroanexktpudeckuii d3pdext (hotorddext), cBeTOBOe NaBlIeHHE, BOZHUKHOBEHHE IHMHEHYATOTO
CTIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAsI U UCKYCCTBEHHAS PAIMOAKTUBHOCTE;



OINMCHIBaTh M3YYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MAarHUTHbIE, ONTHYECKHE,
ANEKTPUYECKYIO IPOBOAUMOCTh PA3IUYHBIX CpEI) M AJIEKTPOMArHUTHBIE SIBIECHHUS (IIPOLIECCHI),
UCHONb3ysd (U3UYECKUE BEIMUYUHBI: OSJEKTPUUYECKUN 3apsl], CHJIa TOKa, 3JIEKTPUUYECKOe
HaIpsDKEHUE, AJIEKTPUYECKOE CONMPOTHUBIIEHHWE, PA3HOCTh MOTEHLMAIOB, 3JEKTPOJABUKYIIAs CHIIA,
paboTa TOKa, MHIAYKIMS MarHUTHOrO Moy, cuia Awmmepa, cwia JlopeHua, HHIYKTHBHOCTb
KATyIIKH, 3HEPTUs 3JEKTPUUECKOI0 M MArHUTHOTO IOJIeH, MEepuoJ] M YacToTa KosieOaHuil B
Kosie0aTenbHOM KOHTYpE, 3apsl M CWila TOKAa B IPOLIECCE MapMOHHUYECKHX 3JIEKTPOMATrHUTHBIX
KoneOaHuid, (POKyCHOE pacCTOSIHHE M ONTHYECKass Cuja JIHMH3bI, MPH OMHCAHUHM IPABHIBHO
TPAKTOBaTh (PU3NYECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €MHUIIb], YKa3bIBATh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OIMCBIBATh U3yYCHHbIE KBAHTOBBIE SIBJICHUS U IIPOLIECCHI, UCIIOIb3YS] (PU3NUECKUE BEIMYHUHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, SHEPTUs M MMITYJIbC (POTOHA,
IIEpPUOJ, IOJIypacnana, DHEPrus CBS3UW ATOMHBIX sI€p, IPU ONHUCAHUU IPABUIBHO TPAaKTOBATh
(bu3NIeCKU CMBICI MCIIOJIb3YeMbIX BEIHYMH, UX 0003HAYCHHS W €AMHUIIBI, YKA3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIMYMHY C OPYTMMH BEJIMYMHAMM, BBIYMCIATH 3HAUEHUE
(U3HYECKON BETMIMHBL;

aHAJIM3UpPOBaTh (U3UUECKUE MPOLECChl M SBJICHUS, UCHOJb3ysd (U3MUECKUE 3aKOHBI U
MPUHLMIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEI0BAaTENIbHOIO U MapauIeIbHOTO COSUHEHHS TPOBOAHUKOB,
3akoH  Jxoyns—JleHna, 3aKoH DJIEKTPOMArHUTHOM HWHAYKLHH, 3aKOH IPSIMOJIMHEWHOIO
pacnpoCTpaHEHHUS! CBETA, 3aKOHbl OTPAaXXCHHUSI CBETA, 3aKOHBbI IPEJIOMIICHUS CBETa, YpaBHEHHE
OnHiTeiiHa 11 poro3ddexra, 3aKOH COXpaHEHHs] SHEPIHH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH
COXPAHEHHUS EKTPUUYECKOT0 3aps/ia, 3aKOH COXPaHEHUsI MacCOBOTI'0 Yuca, ocTynarsl bopa, 3akoH
palMOAaKTUBHOIO pacmajga, IpU 3STOM pPas3jIMnyaTh CIOBECHYI (DOPMYIUpPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BhIPAXKEHUE U YCIOBUSI (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OIIPEAEIIATh HAIIPaBJICHUE BEKTOPA MHAYKIIMY MarHUTHOT'O IOJI IPOBOJIHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl JlopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIMOJIHATE JKCHEPUMEHThl 1O HCCIEAOBAaHHIO (U3NYECKUX SBICHUH U MPOIECCOB C
HCIIOJIb30BaHNEM MPSMBIX U KOCBEHHBIX U3MEPEHMI: MpH 3TOM (HOpMYyJIMpOBaTh pobiieMy/3agaqy
U TUNOTe3y Y4eOHOro 3KCIIepUMEHTa, cOOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pyd0BaHUS,
MIPOBOJUTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIATh NPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH, IPH 3TOM BBIOMpAThH
ONTHUMAJIbHBIA CHOCOO M3MEpPEHUS M HCIOJIb30BaTh M3BECTHBIE METOJbl OIIEHKM MOrPEUIHOCTEeN
U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIIOJIB30BAHMEM MPSIMBIX U3MEPEHMIA:
IPU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl MOJYYEHHOH 3aBUCHUMOCTHU
(u3NYECKUX BEJIMYMH B BUJIE€ TaOIUI U TPa(UKOB, €/I1aTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMS;

coOmogaTh mpaBuia 0€30MacHOro TpyJda HpU TNPOBEJCHMM MCCIEJOBAaHMH B paMKax
y4eOHOro  3KCIEepUMEHTa, Y4eOHO-MCCIENI0BAaTENbCKOM M  MPOEKTHOMW  JESATENHOCTH  C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOpHOTo 000pPYOBAHUS;

pemarh pacu€THbIE 3aJ]a4l C SIBHO 3aJlaHHON (U3NYECKOM MOJIENbI0, UCIIONB3YS (pu3nueckue
3aKOHBl M TPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/a4M BHIOMpPATh (PU3MUECKYIO MOJENb,
BBIIETATh (DU3MYECKHE BEJIWYMHBI U (POpMysbl, HEoOXoauMble sl €€ peleHus, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEATbHOCTH MOJIYUYEHHOTO 3HaUeHUs (PU3MUECKON BETMYMHBI;

pelarh KauyecTBEHHbIE 3a/layM: BBICTpaMBaTh JIOTUYECKH HEMPOTHBOPEUHMBYIO IIETIOYKY
paccyxJIeHHu ¢ OOpoii Ha U3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

WCIOJIb30BaTh MPHU PELIEHUN y4eOHBIX 3a7auy COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHU
Ui TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpPETallMd M MpPEJCTaBIeHUS Y4eOHOH M HaydyHO-
MOMYJISIPHOM MH(pOpPMAIUH, MOTYYEHHON U3 Pa3IMYHbIX MUCTOYHUKOB, KPUTHUECKU aHAJIN3UPOBAThH
noJry4aeMyro MH(opMaruio;



OOBSCHATH NMPUHIUIBI ISHCTBUS MAIllMH, IPUOOPOB M TEXHUUYECKUX YCTPOICTB, pa3inyaTh
YCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTH TMPHUMEPhl BKJIaJa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KU3HU I 00ecreueHus
0€30MacHOCTH NpU OOpAaIIeHUU ¢ MPUOOpaMHU M TEXHUYECKHMMHU YCTPOMCTBAMH, U COXPAaHCHHS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTMYECKOTO MOBEJCHHS B OKPY KaIOIIEeH cpefie;

paboTaTh B TpYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJIEH, MIAaHUPOBATH paboTy
TpyNNbl, palMOHAIBHO paclpefensiTh O0sI3aHHOCTH U  IUIAHUPOBaTh  JCSATENBHOCTh B
HECTaHJApPTHBIX CUTYyalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXXJOr0 M3 YYaCTHMKOB TIpYIIbI B
pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.
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