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IHOACHUTEJIBHASA 3AIIMCKA

[TIporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YpPOBHE CpeaHEero oomiero oOpa3oBaHUsS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHMI K pe3ylbTaTaM OCBOEHMS OCHOBHOI
oOpa3zoBaTenbHOM mporpammsl, mpeacraBieHHbx B PI'OC COO, a Takke ¢ ydyérom
dbenepasibHON pabodeil MporpaMMbl BOCTIMTAHHS W KOHICHIMHM TPENOJaBaHUs y4eOHOTO
npeamera «@us3uka» B oOpazoBaTenbHBIX — opraHuzanuax —Poccuiickoit  deneparyu,
pean3yIoNUX OCHOBHBIE 00pa30BaTeIbHbIE POrPAMMBI.

Conepkanve mporpaMMbel 1O (U3MKE HAIMpPaBICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa olyuaroumxcs 10—11 kmaccoB npu oOyueHun ux ¢usznuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IESITeIbHOCTHOTO noaxoa. [Iporpamma 1o gpusuke COOTBETCTBYET
tpeboBanusiM OI'OC COO K 1UIaHHPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U MeETalnpeAMETHBIM
pe3yabTataM OOYy4YeHHs, a TAaKK€ YUYUTHIBACT HEOOXOAMMOCTh peaH3allMd MEXIPEIMETHBIX
CBs3eM (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Y4YeOHBIMH TNpeameramu. B Hell ompenensiorcs
OCHOBHBIE IEJIM M3Y4YeHUsI (PU3MKH HA YpOBHE CPEAHEro odmero odpa3oBaHus, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHHUS Kypca (HU3UKW: JIMYHOCTHBIE, METalpelIMETHbIe, NpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no (usnke BKIIOYAET:

IUIaHUpyeMble pe3yJIbTaThl OCBOCHMA Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIE
MpeIMETHBIE Pe3yJIbTaThI MO rojlaM O0yUeHUs;
cojiepkaHue yueOHoro npeamera « Pu3mka» 1Mo rogaM o0y4yeHHUsI.

®du3uka Kak Hayka o HanboJiee oOIIMX 3aKOHAX MPHUPOJIbI, BHICTYTIAs B Ka4ecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIQJ B CUCTEMY 3HAaHHM 00 OKpy»XaroleM MHpe.
HIkonbHBI Kypc (GU3HKHM — CHUCTEMOOOpa3yromMi JUisi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHUH, H3ydaeMbIX
XUMHEH, Ouonoruel, ¢uznyeckoil reorpadueit U acrpoHomueil. Vcnonp3oBaHue U aKTUBHOE
NpUMEHeHHe (U3MYeCKHX 3HAaHUIM oOmpenenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHI B cdepe HHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, TIOJY4YEHHS HOBBIX
MaTepHalioB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GU3MKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00ydaromuxcs, B GOpMUPOBAHNUE YMEHHM
NPUMEHSTh HayYHBI METOJ IO3HAHUS MPH BBHIOJIHEHUU UMHU YUEOHBIX MCCIIEJOBAHUM.

B ocHoOBy kypca (usuku 1y1st ypoBHS CpeHETO OOIIEro 00pa30BaHUs MOJIOKEH PSJT HIICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEHM KypC SBISICTCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJZICpKUT MaTepHall U3 BCeX pa3zesioB (PU3MKH, BKIIIOYAET KAaK BOIMPOCH! KIACCHUYECKOH, TaK U
COBpEMEHHON (DU3HKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ Hell MaTepHuai Kypca GpU3NKu 00beTUHEH BOKPYT
¢busnueckux Tteopuil. Benymmum B Kkypce sBhsieTrcss (GOpMUPOBAaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszanus mpenanoyiaraeT UCHOJIb30BaHUE T'YMAHUTAPHOTO
noTeHIMansa (GU3NIecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (PU3MKM C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU U KOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuknaonoi nanpasiennocmu. Kypc GU3UKU IpeAnosiaraeT 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3yUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcs IMOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp KaHuUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOjIemMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CyKAeHUs Mpo0IeM pallMOHAIBHOTO MPUPOJIOTIONIB30BAHMS U
AKOJIOTMYECKOM 0e30MmacHOCTH.

CTepKHEBBIMH >JIEMEHTaMH Kypca (DU3MKM Ha YPOBHE CpPEIHEro oOImero oOpa3oBaHUs
SABIAIOTCS (u3ndeckue Teopu ((PopMUpOBaHUE MPEACTAaBICHUM O CTPYKType IOCTPOEHUS
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEJCTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPUH, JJISI ONMHUCAHUS ECTECTBEHHO-
HayYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-JesITeTbHOCTHBIM MOAX0/ B Kypce (PM3MKU peanu3yeTcs Mpexk/ie BCero 3a CuéT
OpraHM3alMM SKCIIEPUMEHTANIbHOM AesTenbHoCcTH oOydarommxcs. s 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
abopaTOpHBIX pabOT, KOTOpPBIE B TporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUH CIHUCOK
YUECHHUYECKUX MPAKTHUECKUX paboT. BriieneHne B yka3aHHOM IEpedyHe JIaOOpaTOpHBIX padorT,
MPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAMH OO0pa3oBaTeIbHOTO
npoliecca UCX0s U3 0COOEHHOCTEH IUIaHMPOBAHUS M OCHalIeHus kabuneTa ¢pusuku. [Ipu sTom
obecrieunBaeTcsl OBJAZCHHE OOYYAIOIMIMMHUCS YMEHHUSMH TPOBOJHUTH KOCBEHHBIE W3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (U3MUECKUX BEJIMYMH M TIOCTAaHOBKY OIIBITOB MO IPOBEPKE
MIPEUIOKEHHBIX THITOTE3.

Bosbiioe BHUMaHueE yJIenseTcsl pelieHrIo pacyéTHRIX M KaueCTBEHHbIX 3a1ad. [Ipu sTom
IUTsL pacYE€THBIX 3a/1a4 TPUOPUTETOM SIBIISTFOTCS 33]]a9M C SIBHO 33JJaHHOHN (DM3NYECKOI MOJIEIbIO,
MO3BOJISIOIINE MPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 pa3HBIX pa3nenoB. [l KadecTBEHHBIX 3a/1a4 PUOPUTETOM
ABIISIOTCS 3aJaHusd Ha OOBSICHEHHE MpOTeKaHWs (U3NUECKUX SBJICHUH M MPOIECCOB B
OKpY’KaloIe KU3HU, TpeOyronue BhIOOpa (HU3UYECKON MOJENH JUIsl CUTyallud TPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PDPI'OC COO k MarepHasbHO-TEXHUYECKOMY
obecriedeHro yyeOHOro mporecca 0a3oBBI ypOBEHb Kypca (PM3MKH Ha YPOBHE CpPEIHETO
obmrero oOpazoBaHHs JOJDKEH M3Y4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWMHETa (M3UKU HIIH B
YCIIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyyHOro IMkia. B kabunere
¢bu3uKH  JOMKHO OBITh HeoOXoammoe jgabopaTopHOE OOOpYJAOBAaHHME JUISI  BBITTOJTHCHHS
yKa3aHHbBIX B IPOrpaMMe Mo (U3UKE YICHHYECKUX MPAKTHUECKUX padoT M JIEMOHCTpPAIlMOHHOE
o0opyoBaHue.

JleMOHCTpalmoHHOEe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C TPHHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECTICUYMBAET TMOCTAHOBKY TEPEUMCICHHBIX B MPOrpamMMe T10
¢u3uKe KIIOUEBBIX JEMOHCTPALUil ISl WCCIIEOBAaHUS M3Y4aeMbIX SBJICHUH M MPOIECCOB,
OIMITUPUYECKUX U PYHIAMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUAX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyaOBaHME Ul YYCHHUYECKHX IMPAKTUYECKHX paboT (opmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBACTCS B PAacdy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTuueckue KOMIUIEKTHl JaOOpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMITIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IM(POBBIX NMPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(dbopMHpOBaHHE MHTEpeca W CTPEMJICHUS OOYYaIOUIUXCS K HAYYHOMY HU3YUYCHHMIO MPUPOIHI,
pa3BUTHE WX WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUI 0 HAYYHOM METOJIE MMO3HAHUSA U (JOPMUPOBAHHUE HCCIEI0BATEIHCKOTO
OTHOIICHHS K OKPY>KAIOIINM SIBIICHHUSIM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs OCHOB CTPOCHHS MaTepUH
1 (yHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

¢dbopmHupoBaHHE YMEHUIl OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTEeIbCTB;

(dbopmMHpoBaHUE TPEJICTaBICHUA O posd (PU3MKHM AN pa3BUTHs APYTUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STHX Lenel obecreumBaeTcs pelleHHeM CIEeAYIOMMX 3ahad B Ipolecce
M3y4deHus Kypca (U3UKU Ha YPOBHE CpeHETo 001ero oopa3oBaHus:
npuoOpeTeHre CUCTeMbl 3HaHUH 00 OOMIMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsIX,
BKIIIOYAass MEXaHWKY, MOJICKYJSIPHYIO (H3HKY, DSJCKTPOJUHAMHUKY, KBAHTOBYIO (H3UKY U
3JIEMEHTHI aCTPOPHU3UKY;



(dbopMHpoBaHHE YMEHUIl TPUMEHATh TEOPETUYECKHE 3HAaHUS i1 OOBSICHEHUS (U3NYECKUX
SIBJIIGHUH B TIPUPOJIE U JUIsl IPUHATHS NPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;
OCBOCHHE CIIOCOOOB peIIeHUs pa3IMyuHBIX 33/1a4 C SBHO 331aHHON (PU3MYECKON MOJIeNbIo, 33/1a4,
M0/Ipa3yMeBalOIINX CaMOCTOSATEIbHOE co3JaHue (U3UYECKON MOJIeNH, a/leKBaTHOM YCIIOBUSM
3a]a4y;

MOHMMaHWE (U3NYECKUX OCHOB U MPHUHIMIIOB JEWCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMSHUSA HA OKPYKAOILYIO CPELY;

OBJIAJICHHE METOJIaMU  CaMOCTOSITEIbHOTO  IJIAaHUPOBAaHUS M TMPOBENEHUS  (UINYECKUX
HKCHEPUMEHTOB, aHaJlW3a M WHTEpHpeTalud HWHPOPMALUHU, OINpPENEICHUsI JIOCTOBEPHOCTH
MOJTy4EHHOTO pe3yJbTara;

CO3/IaHHE€ YCIOBHM JUIsl pa3BUTHUA YMEHHMM IPOEKTHO-UCCIEAO0BATENBCKOW, TBOPYECKOU
NeSITEIbHOCTH.

1. COAEP’KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3znka u MeTOAbI HAYYHOT O MO3HAHUS

®usuka — Hayka o mpupone. Hayunele mMeTonbl NMO3HAHMA OKpyxXKaroumero mupa. Pomib
HKCIEPUMEHTA U TEOPHH B IIPOIECCE MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HUKE.

MogenupoBanue (u3NYECKUX sBICHUNA U mpoueccoB. Hayunsie runores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBl TPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Pons u mecto (Qu3uku B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOH KapTHHBI MHpa, B
MPAKTUYECKOU S TEbHOCTH JIFOICH.

Jlemoncmpayuu

AHanorosbsle ¥ HU(PPOBBIE U3MEPUTEIbHBIE PUOOPHI, KOMIBIOTEPHBIE JaTUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JBHKEHHE. (OTHOCUTENBHOCTh MEXaHHMYECKOro JBMXeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemerienne, ckopocTh (CpemHsii CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHAT. CloKeHHE NEepEeMEIIeHU 1
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W PABHOYCKOPEHHOE MPSMOJIMHEWHOE IBIKeHHUE. [ padMku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMENICHUSI MaTEPUAIIbHONW TOUKU OT BPEMEHH.

CBoOoaHOE nageHne. Y CKopeHrue CBOOOTHOTO TaACHHUS.

KpuBonuueiinoe paBuwxeHue. J[BmkeHHME MaTEepUATbHOM TOUYKM IO OKPYXHOCTH C
IIOCTOSIHHOW IO MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEHHas CKopocThb. llepuon m
gacTtoTa oOpaienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpONUCTBA W TMPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETp, IBIKEHUE
CHaps/10B, LIETIHbIE U PEMEHHBIE NTEpEaauH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue NBMKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Ha0imrotenue IBroKeHUs Tella, OpOIIEHHOTO IO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

W3mepenue yckopeHus cBOOOTHOTO MaeHHUS.

HamnpaBnenue ckopocTu npu ABMKEHUU IO OKPYKHOCTH.
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Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOWIEHHST ~ MEXAY  MOYTSIMU,  NPOWJICHHBIMM  TEIOM 32
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKA BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBrKEHUS MIApUKa B BSI3KOW KUIKOCTH.

N3ydeHnue nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocurenbHOCTH [Manunes. IlepBeiit 3akoH HeroToHa. MHEpIIMAIbHBIE CUCTEMBI
oTCu€ra.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuia. Btopoilr 3akoH Herorona s
MarepuanbHOU ToUKHU. Tpernii 3akoH HprOTOHA 151 MaTepHaNIbHBIX TOYEK.

3akoH BceMupHOTO TsAroteHus. Cuna tsxkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buapl TpeHus (mokosi, ckojbkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHus CKOJbXeHUs U cuia TpeHus mokos. Koagdumment tperus. Cuna conpoTUBICHUS
IIpY JBU>KEHUU TEJIA B )KUJIKOCTHU WJIU ra3e.

[TocTymarenbHOE U BpalateabHOE ABUKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. I[limedo cunbl. YcCnoBus paBHOBECHUS
TBEPAOIO Tea.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: NOAIIMIIHUKHN, JBHXKECHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX Tell.

Bropoii 3akon HeroTOHA.

N3mepenue cuil.

CrnoxxeHue CHIL

3aBUCHUMOCTh CHIIBI YIIPYTOCTH OT AeQOpMaIium.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MaJCHUU.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnoBus paBHOBecHs TBEPIOTro Tesa. Buasl paBHOBeECHS .

Yuenuueckuui sxcnepumenm, nabopamopmwvie pabomul

N3ydenue nBuxeHus Opycka 1o HaKJIOHHOM IJIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, OT ux aedopmariim.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonwl coxpanenus ¢ mexanuke

NMnynbsc MaTepuanbHON TOUYKHU (Tela), CUCTEMbl MaTEPUANIbHBIX TOYEK. MIMITynbC cuibl u
W3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHHS UMITYJIbca. PeakTMBHOE JBH)KEHUE.

PaGora cuiibl. MOIIHOCTH CHUJIBL.

Kunernueckass sHeprus MarepuaibHOW TOukH. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
SHEPIuHu.

[TorenmmansHas sHeprus. [loTeHnmanbHast sHEprUs yrnpyro aehOpMHUPOBAHHON MPYKUHBI.
[ToTennuanpHast SHEPTUs Tena BOIU3U OBEPXHOCTH 3EMITH.

[ToTenmmanpHbie W HEMOTCHIMAIbHBIE CUJBI. CBS3b PaOOTHI HEMOTCHITHAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEpTUH.

VYrnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHruuyeckue yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KONEDP, MPYKUHHBIN
MHACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE ABUXKEHUE.

[lepexon moTeHMANBHON YHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuuecxuui sxcnepumenm, nabopamopruie pabomul

N3ydyenne aOCOJIIOTHO HEYNPYyroro yjaapa € IMOMOIIBIO JABYX OJWHAKOBBIX HHTSHBIX
MasTHHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C M3MEHEHHUEM MEXaHMYECKOM HSHEpruu Tejla Ha
IIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznea 3. Mosekynsipaas ¢pu3znka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MOIEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHHETHUECKON TEOPUU U UX OINBITHOE 0OOCHOBAHMUE.
bpoyHnoBckoe aBwxkenue. [Juddysus. Xapaktep IBHKEHUS M B3aUMOJECHCTBUS YaCTHUIL
BellecTBa. MoOJENU CTPOEHMsI Ta30B, XUAKOCTEH W TBEPIABIX TEJl U OOBACHEHUE CBOMCTB
BEIIECTBA Ha OCHOBE JTUX Mojened. Macca m pasmeprsl Moiekyls. KoaudecTBo BemiecTsa.
[TocTostnHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u e€ uamepenune. [llkana temneparyp Llenscus.

Monenbs uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHMUYECKON TEOpHH
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOW »Hepruu
TEIJIOBOTO JBWKEHMS dactull rasa. [llkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpasuenne Menneneesa—Knaneiipona. 3akoH Jlanerona. M3omponeccsl B uaeaabHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. | 'paduyeckoe mpeacTaBieHne H30IMPOIECCOB: H30TEpPMa,
u30xopa, u3obapa.

TexHn4yeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OmnbIThl, OKa3bIBAIOUIME JHCKPETHOE CTPOCHHE BeIIecTBa, (oTorpaguu MOJIEKYI
OpPraHUYECKUX COCANHEHUM.

OmnpITel 10 U (Y3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mopens onbiTa lTepHa.

OnbIThl, JOKAa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMOAEHCTBUS.

Mopenb, HUTFOCTPUPYIOIIAs IPUPOY JABJICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, MILUTIOCTPUPYIOIIME YPABHEHUE COCTOSTHUS UI€aIbHOTO ra3a, H30MPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopruie pabomul

OmnpeneneHne Macchl BO3JyXa B KJIACCHOW KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IABJICHUS U TEMIIEPATyPbI BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPAMU COCTOSIHUS pa3peKEHHOTO Irasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHaMuyeckass cucteMa. BHYTpeHHsAA dHeprus TEpMOAMHAMHUYECKOM CHCTEMBI H
crocoOb! e€ u3meHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss sHEprus 0JlHOATOMHOTO
UJCAIBHOTrO raza. Buasl Teruionepenadn: TEIIONPOBOAHOCTb, KOHBEKIUS, H3JIyYCHUE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koan4ecTBo TEIIOTHI IIPHU TEIUIONEpeaaye.

ITonsatne 00 anmabatHoM mpouecce. IlepBbiii 3akoH TepMmoanHamukH. IlpumeHeHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3omporeccaM. I 'padudeckas naTepnpeTanus padoThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B IPUPOJE.

TeruoBeie MamuHbl. [IpyuHINIIBI nelicTBUS TEIUIOBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
TerioBblX MammHax. Koadduuuent nonesnoro aedicteus temnoBoil mamuHbl. [{ukn Kapao u
ero Kod(UIMEHT MOJIE3HOTO IEHCTBUSA. DKOJIOTHIECKHE TPOOIEMbI TEIIOIHEPTETHKH.

TexHnyeckne yCTpPONCTBA M NPAKTHYECKOE IPUMEHEHME: JBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBON XOJIOJWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



V3MeHeHHe BHYTpEHHEW SHEpruM Tejda NpH COBEPIIEHHH padOThI: BBUIET MPOOKH U3
OyTBUIKM TOJI JEWCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue sQupa B JIATYHHOH TpyOke MyTEM
TpeHus (BUICOJEMOHCTpAINs).

W3meHeHne BHyTpeHHEH sHepruu (TeMieparypbl) Teja Mpu Terionepeaaye.

OmnbIT 10 aabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENs] BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuui sxcnepumenm, nabopamoprule pabomul

N3mepenne yaenbHOU TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanun eewjecmea. Pazoevie nepexoowvl

[TapooOpazoBanne wu KouaeHcanus. Mcmapenne w  kumneHue. AOCONIOTHas U
OTHOCHUTEIIbHAs BIAXKHOCTh Bo3/1yXa. HackleHHbli nap. YaenbHas Temiora nmapooOpa3oBaHusl.
3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT JaBJICHMUS.

Teépaoe teno. Kpucrannuueckue u amopdHsie Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramisl. CoBpeMeHHbIE MaTepuaibl. IlnaBnenue m kpuctammuzanus. Y aenbHas
TeruioTa riaBiaeHus. Cyonumarus.

YpaBHeHuUe TEII0BOro OanaHca.

TexHnyeckue ycTpoWcTBa M NPAKTUYECKOE IPUMEHEHHE: TMIPOMETP M IICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU  TMOJIyYeHUS COBPEMEHHBIX MaTepuaioB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoJiCTBa HACHIIIEHHBIX MIAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CrniocoObl H3MEpEeHus BIaXXHOCTH.

Habmoienue HarpeBaHusi 1 MJIaBJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

JleMOHCTpanus: KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3mepeHne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DiekTpoanHaMuka

Tema 1. Inexmpocmamuxa

OnexTpuzanmsi Tel. OJEKTpUYecKui 3apsia. JBa BuIa 3IEKTPUYECKUX  3apsOB.
[TpoBOAHUKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS IEKTPUIECKOTO 3aps/ia.

BszaumopeiictBue 3apsinoB.  3akoH Kymona. TouedHbli  3EeKTpUYECKHH  3apsi.
DOnektpuyeckoe mone. HampskEHHOCTh anekTpudeckoro mojis. [lpuHuun cynepno3uiuu
ANEKTPUYECKUX MoJIeH. JINHNN HanpsKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PaGora cun onektpoctatnueckoro mois. IloteHuwuan. Pa3HOCTH  MOTEHIIMAJIOB.
[IpOBOAHMKY M TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. JIu3aeKkTpuyecKas NpOHUIaeMOCTb.

OnextpoémkocTh. KoHmeHcaTop. DNeKTpOEMKOCTh IJIOCKOTO KOHJEHcaTopa. JHeprus
3apsHKEHHOT0 KOH/IEHCATOopa.

TexHu4yeckue YCTpPOHCTBA M MPAKTHYECKOE NPHUMEHEHHUE: DJEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE D3JIEKTPONpHOOpPOB, KOHAEHCATOP, KOMHPOBAIbHBIN
ammapar, CTpyHHBIN TIPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M MPUHIIUT ACUCTBUSA IIEKTPOMETPA.

B3aumopeiicTBie Ha3IEKTPU30BAHHBIX TENl.

DJEKTPUYECKOE TI0JIE 3aPSKEHHBIX TE.

IIpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

DJeKTpocTaTUYeCcKas 3aluTa.

JIM3IEKTPUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIATd  TUIACTHH,
paccTosHUSA MEXy HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.
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OHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 2neKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuit mok. Toku ¢ paznuunvix cpedoax

DNEKTpUYECKUN TOK. YCIOBHS CyIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA. VICTOUHMKM TOKa.
Cwuia Toka. I1oCcTOSAHHBIN TOK.

Hanpspokenune. 3akon Oma 17151 yyacTka LETH.

DJeKTpUudYecKoe COIPOTHUBIICHUE. VY nenbHoe COIIPOTHUBIICHHE BEIIECTBA.
ITocnenoBarenpHOE, NapaieIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota snektpuyeckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTh JIEKTPUIECKOTO TOKA.

DNEKTPOABIKYIIAsl CWJIa U BHYTPEHHEE COMPOTHUBIIEHNE UCTOYHUKA TOKA. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) anekTpudeckoil nenu. KopoTrkoe 3aMbIkaHue.

DJeKTpOHHAas! IPOBOAUMOCTb TBEPBIX METAJJIOB. 3AaBUCUMOCTb COIIPOTUBIICHHS METAJUIOB
0T TemnepaTtypbl. CBEpXIpOBOAUMOCTb.

OnexTpuyecKuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOcTBeHHass M TNpPUMECHas MPOBOJUMOCTH IOIYIPOBOAHHUKOB.
CoiictBa p—n-nepexona. [1onynpoBogHUKOBEIE TPUOOPHI.

DJeKTpUYeCKU TOK B pacTBOpax M paciulaBax OSJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
aucconuanus. JINEeKTPOIIN3.

DneKkTpudyecKuid TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. MonHus.
[Tnazma.

TexHuyeckue ycTporcTBa U MpaKTUYECKOe MPUMEHEHHE: aMIIepMETpP, BOJIbTMETP, PeocTarT,
UCTOYHUKHA TOKa, ODJEKTPOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI,
TEPMOMETP  COMPOTUBIEHHUS, BAKYyMHBIH  JHOA, TEPMUCTOPHl U  (HOTOPE3UCTOPHI,
IIOJIyIPOBOIHUKOBBIH TNOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HaIIPSDKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBL, IJIOLIAAH
MIONIEPEYHOI0 CEUYEHUS U MaTepuaa.

CMemiaHHOe COeTUHEHHE TPOBOTHUKOB.

IIpsimoe m3MepeHHe IIEKTPOABMKYIIEH cuilbl. KOpOTKOE 3aMblKaHHE TajJbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSAS MPOBOAUMOCTD AUOAA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEIaHHOTO COETUHEHHS PE3UCTOPOB.

W3mepenne  3IEKTPOABMKYIIEW CWJIBI HMCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COTIPOTHBIICHUS.

Habmronenue anexrpoiusa.

MexnpeameTrHblie CBSI3H

Nzyuenne kypca ¢uszuku 06azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C y4&€TOM
COJIEp’KaTENIbHBIX MEXIPEIMETHBIX CBSi3ed € KypcaMH MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpa(guu U TEXHOJIOTHU.

Meosicnpeomemnvle nouwsimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOIO IO3HAHUS:
ABJICHUE, HAy4HbIM (akt, rumoresa, (uzndeckas BEIMYMHA, 3aKOH, TEOpus, HaOII0JIeHHE,
AKCIIEPUMEHT, MOJICIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHUH, JuMHeHHas (QyHKuus, napaboa,
runep6oia, ux rpadUku U CBOWCTBA, TPUTOHOMETpUYEeCcKre QYHKIUHN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl M MX IPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.



Buonozus: MexaHndeckoe JBIKEHHE B XKUBOU mpupoje, Auddysus, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHUE), AIEKTPUUECKHUE SIBJICHUS B
YKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEJ, XHUAKOCTEH M Ta3oB, AIIEKTPUYECKHE
CBOMCTBA METAJIOB, AJIEKTPOIMTHYECKAs AUCCOLMAIINS, TAIbBaHHKA.

T'eoepaghus: BaxxHOCTh BO31lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe JBUKEHHUN C HCIIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMIIHUKH, HCIIOJIb30BAHME 3aKOHA COXPAHEHMS HUMIyJbCca B TEXHHUKE (pakera,
BOJAOMET U Jpyrue), JBUTATeIb BHYTPEHHEIO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJWIBHUK, KOHAUIIMOHED, TEXHOJIOTUN NIOJYyUYEHUS] COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCIIE
HAaHOMATEepHaJloB, ¥  HAHOTEXHOJIOTMM,  JJEKTpOCTaTH4YecKas  3allluTa,  3a3eMJICHHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKYUA

[TocTostHHBIE MarHuThHI. B3anMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHWTHOE THOJIE.
Bekrop marHuTHOM MHIYyKUMHK. [IpUHIMI Cyneprio3uIUY MarHUTHBIX NOJIeH. JIMHUM MarHuTHON
nHAyKuuy. KapTrHa TMHUN MarHUTHOW MHYKLIWH T10JIS1 IOCTOSIHHBIX MArHUTOB.

MarnuTtHoO€e 1oJie TPOBOJHUKA C TOKOM. KapTuHa JWHUN WHAYKIMM MarHUTHOTO MOJS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzanmoaeiicTBue MPOBOJHUKOB C TOKOM.

Cua Amrniepa, €€ MOIyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Moayiab M HamnpasieHue. JIBMKEHHME 3apsDKEHHOM YacTHLBl B
OJTHOPOJTHOM MarHuTHOM MoJje. Pabora cuisl Jlopenia.

SIBneHue IEKTPOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MAarHUTHOM HWHAYKIUU.
DJIEKTPOIBUKYIIAs CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHOW MHAYyKIMK Dapazes.

BuxpeBoe anekTpudeckoe Mose. OJIEKTPOJABMKYILIAsS CUIa MHIYKIUM B IIPOBOJHMKE,
JBHKYIIEMCS TIOCTYNIAaTENbHO B OJJHOPOJHOM MArHUTHOM ITOJIE.

IIpaBuno JleHna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHIYKIUU.

DOHeprusi MarHUTHOTO MOJIS KaTYLIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuyeckue yCTpONCTBA M NPAKTHMUECKOE IPUMEHEHME: IIOCTOSHHBIE MAarHMTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOJABUTATEIb, YCKOPUTEN AIEMEHTAPHBIX YaCTUL, MHAYKIUOHHAS N€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOrO MMyYKa MAarHUTHBIM I1OJIEM.

JIvHMM MHAYKIMY MarHUTHOTO TOJIS.

B3aumozeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JHencrtBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBNIeHME SIIEKTPOMArHUTHOM UHIYKITUH.

IIpaBuno JleHna.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHJIbI MHAYKLIWNA OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MIOTOKA.

SIBneHue caMOMHAYKIIUH.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenrne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

WccnenoBanue necTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue sSIBICHUS AIEKTPOMArHUTHON MHITYKITHH.

Pazgea 5. KoJjie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumHble Koa1e0anus

KonebarenbHass cucrema. CBoOoaHble MexaHuWdeckue Konebanusa. [‘apmoHuudeckue
konebanus. Ilepmon, dactoTa, amrumtyga W ¢asa konebanuil. I[IpyXKUHHBIA MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKHUX KosebaHui. [IpeBparienue sHeprum
NIPY TAPMOHUYECKUX KOJICOAHHUSX.

Konebarenbuplii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KojeOaHHs B HIEATIbHOM
KoJIeOATeTbHOM KOHType. AHAIOTHUS MEXIYy MEXaHWYECKHMU M 3JCKTPOMarHUTHBIMHU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B UIECATBHOM KojeOaTeabHOM
KOHTYpE.

IIpencraBienue o 3aTyXarolmMx KosnebaHUsAX. BbIHY)XJIeHHblE MEXaHHUUECKUE KOJeOaHMUs.
Pe3onanc. BriHyX/1eHHBIE 2I€KTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennsblii Tok. CHHYCOMIANIBHBIN NEPEMEHHBIA TOK. MOIIHOCT NIEPEMEHHOIO TOKa.
AMIITUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAMPSKECHMUSL.

Tpancopmarop. IlpousBoacTBo, meperaya M HOTPeOJIEHHE 3JIEKTPUUECKOM SHEPIHH.
DKOJIOTMYECKHE PpUCKH TIpU MPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa wucnosnb3oBaHus
AJIEKTPO3HEPTUH B TOBCEIHEBHOM KU3HMU.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE INPUMEHEHHME: JIIEKTPUYECKUN 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKA, JINHUU JIEKTpoIepe1ad.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoJeOaTeIbHOW CHUCTeMBb! (MPYKUHHBIA MM MaTeMaTH4eCKUN
MasITHHK).

Hab6mronenue 3aTyxarmmmx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.

HaGmronenue pezoHaHca.

CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJIEOaHMUSI.

OcuumiorpaMMel  (3aBUCUMOCTH  CHJIBI TOKa M HANpsDKEHUS OT BpPEMEHM) IS
AJIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3oHaHC npy mocienoBaTeNIbHOM COEOUHEHWH PE3UCTOpA, KAaTyIIKW MHIYKTUBHOCTH H
KOHJIEHCATOopa.

Mogenb TMHUY 2IEKTPONEpeIadH.

Yuenuueckuu sxcnepumenm, nabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH IIeproJia MaJIbIX KoJeOaHUH rpy3a Ha HUTH OT JAJUHBI HUTH U
Macchl rpy3a.

HccnenoBanue NEpEeMEHHOrO TOKa B ILENH W3  IOCIEIOBAaTEIBHO COECIUHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60IHbL

MexaHnyeckue BOJHBI, yCIIOBUS pacnpocTpanenus. [lepuon. CkopocTh pacnipocTpaHEHUs
u JivHa BoiHbl. [lomepeuHble M THpoposbHbIE BOJHBL. MHTepdepeHuus u  audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DJEKTPOMarHUTHbIE BOJHBI. Y CIOBHUS M3JIy4EHHs 3JIEKTPOMArHWTHBIX BOJIH. B3anmHas
opueHTtauus BekTopoB E, B, V B anexkrpoMarautHOil BonHe. CBOWMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, TMpeJIOMJIeHHe, mosipu3anus, audpakuus, uHTepdepenuus. CropocTh
AJEKTPOMAarHUTHBIX BOJIH.
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[lIxana 31MeKTPOMAarHUTHBIX BOJH. [IpuMEHEHHE 3JE€KTPOMarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpyHLIMIIBI paguOCBS3U U TeIeBUACHUA. Pagnonokanms.

DJeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAroIIel CpeIbl.

TexHn4yeckue ycTpOHCTBAa M IIPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoNpUEMHUK, TEJIEBHU30D,
anTeHHa, Tenedon, CBY-neup.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHNE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak UCTOUHUK 3BYKa.

Habmronenue oTpakxeHus ¥ MPeIOMIICHNST MEXaHMYECKUX BOJIH.

Ha6monenue narepdepeHnny u Augpakiiuy MeXaHM4eCKuX BOJIH.

3BYKOBOH pPE30HAHC.

Habmtonienue cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOM W 4acTOTOM
KoseOaHuil.

HccnenoBanne  CBOMCTB  3JIEKTPOMArHUTHBIX ~ BOJIH:  OTpPaK€HUE, MpPEJOMIICHUE,
noJsipuzanus, Tudpakuus, HHTepdepeHuus.

Tema 3. Onmuka

I'eomerprueckas ontuka. IIpsmonuHeiiHOE pacipoCcTpaHEHUE CBETA B OJHOPOIHOM Cpene.
JIyd cBera. ToueuyHbI UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpakeHHs cBera. IlocTpoeHne n300pa’keHH B TJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMpeEJOMIICHHS CcBeTa. AOCONIOTHBIM  IOKa3aTelb
npenomiieHusi. llomHoe BHyTpeHHee oTpakeHue. [IpeaenbHBI yron MOJHOTO BHYTPEHHETO
OTpa)KEHUSI.

Hucnepcus cseta. CnoxHblIi coctaB Oesnoro cBera. LIBer.

CoOupatome M paccenBaromue JIUH3bL. ToHkas mnuH3a. DOKycHOE paccTosHHE U
onTHYecKas cujla TOHKOM nuH3bl. [locTpoeHne nzo0pakeHuit B COOMPAIONINX U PacCEUBaAIOIIUX
nrH3ax. @opMyJiia TOHKOW JIMH3BI. Y BEJIMUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBast ontuka. HMHrepdepenuuss cBera. KorepeHTHble HCTOYHHMKH. Y CIOBHUS
HaOJI0/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTep(EPEHIIMOHHON KapTHHE OT ABYX CHUH(a3HbBIX
KOT'€pEHTHBIX UCTOYHUKOB.

Hudpakuust cBera. Judpakumonnas pemeérka. YcioBue HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaIeHUM MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpoilcTBa M MpPAaKTUYECKOE NpPUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(pakiroOHHAas
peIéTKa, NOJIIPOnL.

Jlemoncmpayuu

[IpsimonuHEHOE pacnpOCTpaHEHUE, OTPaXXEHHE U IpeloMieHHe cBeTa. ONTudeckue
puOOpHI.

ITostHOE BHYTpEHHEE OTpakeHHne. MoJenb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Moienu MEKpPOCKOIIa, TEIECKOIA.

HaGmronenue naTepdepeHnmm crera.

Habmonenue nudpakuuu cera.

Ha6mronenue aucnepcun cBeTa.

ITosydeHue ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tomrydenue cniekTpa ¢ HTOMOIIbIO TU(DPAKIINOHHON PEIIETKH.

HabGmronenue nossipusanuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol
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N3mepenne nokazatess IpeoMICHHS CTeKJIa.
HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.
HaGmoienue nucnepcuu cBera.

Pa3jnen 6. OcHOBBI cieUAJIbHONH TEOPUHM OTHOCUTEILHOCTH

['paHuIpl MPUMEHUMOCTH KJIacCHYeckod MexaHuKu. I[locTymarel cnenuanbHOM TeopHuu
OTHOCUTEJIFHOCTH: HWHBApPUAHTHOCTh MOJYJIE CKOPOCTH CBETa B BaKyyme, MPUHIUI
OTHOCUTEIHLHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OHOBPEMEHHOCTHU. 3aMe/IJIEHHE BPEMEHH U COKpAIlCHUE JJIUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € YHEPTUEH U UMITYJILCOM PEISTUBUCTCKONW YaCTHUIIBI. DHEPTHUS MMOKOSI.

Pasnen 7. KBantoBasi puznka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonsl. Dopmyna [lnanka cBsA3u 3HEpPruu (HOTOHA C €ro YaCTOTOW. DHEPrUus U UMITYJIbC
¢dboToHa.

OtkpeiTue u uccnenosanue (Goroadpdexra. Ompbitet  A. I CronmeroBa. 3aKOHBI
dbotoaddekra. YpaBuenue DitHmreiiHa s hotoddpdexra. «KpacHas rpanuia» Gorodddekra.

Hasnenue ceera. Onbitel I1. H. JIeOenena.

XUMHYECKOE IeHCTBUE CBETA.

TexHUuecKkue YCTpOWCTBA M MPAKTUYECKOE NpPUMEHEHHe: (PoTorneMeHT, (OTONATUHK,
CoJIHEUHas1 OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotord(PexT Ha yCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddexra.

CseTonuon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmeiTel Pesepdopna mo paccesnuto o -gactun. Ilnanerapaas
Mozenb atoma. [loctynarel bopa. M3nyuenue u moromnieHue (poTOHOB MpH MEpexoje aToma ¢
OJIHOTO YpOBHSI SHepruum Ha Jpyrod. Buapl cnexkrpoB. CHekTp ypoBHEH SHEpPruu aroma
BOJOpOJA.

BonnoBele cBolicTBa yactull. Bonnel ne bpoiins. KopiyckynspHO-BOJHOBOW Jyaan3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3IyUYEHUE.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAIbHBIM aHaIU3
(cmexTpocKor), Ja3ep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopenb onsita Pesepdopna.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

HaGmronenue nuHEHYaThIX CIIEKTPOB U3TYUYSHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Habmronenue mTUHEHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JI0Ka3bIBAIOLIUE CJI0KHOCTh CTpOEHMsI  sJpa. OTtkpbiTHE
paauoaktuBHOCTH. OnbITH Pezepdopaa nmo onpeneneHno cocraBa paaloakTUBHOTO U3ITy4EHUSI.
CoiicTBa anb(a-, 6era-, raMmma-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha )KUBBIE OPTraHU3MBI.

OTkpheITHE IPOTOHA M HEeWTpoHA. HykmonHast monens sapa ['eitzenOepra—Banenko. 3apsin
anpa. MaccoBoe uucio sanpa. M3oromnst.

12



Anbda-pacniaa. DIeKTPOHHBI M MO3UTPOHHBINA OeTa-pacnaza. ['amma-uznydeHue. 3aKoH
PaMoOaKTUBHOTO pacaja.

DOHeprus CBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

AnepHblie peakuuu. JleleHne U CUHTE3 sIIEp.

Snepubiii peaktop. Tepmosimepusiii cunte3. IlpoOneMbl M NEpPCIEKTUBBI  SIEPHOM
SHEPTEeTUKHU. JKOJOTUYECKHUE ACTIEKTHI SI€PHON SHEPTETHKH.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETHCTPALMK 3JIEMEHTAPHBIX YaCTHIL.

@dyHnaMeHTa bHbIE B3aUMOACHCTBHS. EAMHCTBO (pM3nUecKoil KapTHHBI MUpA.

TexHuueckue yCcTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).

Paznea 8. DiieMeHTBI ACTPOHOMMM M ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuu. llpukiiamHoe W MHPOBO33PEHUECKOE 3HAYCHUE
aCTPOHOMUM.

Bun 38é€3nH0T0 HeOa. Co3Be3nus, spKue 3BE3/1bl, MJIAHETHI, UX BUAUMOE JBIKEHUE.

Conneunas cucrema.

Connne. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun ConHuma W 3BE34. 3BE3IBI, HUX
OCHOBHBIE XapaKTEpPUCTUKH. JlMarpaMMa «CHEKTpaJIbHbIM KIACC — CBETUMOCTB». 3BE3JBI
[JIABHOW TMOCJE€I0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» [UJIsl 3BE37 TJIaBHOM
nocneaoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHbIE MpPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOTOIMH COJIHLA U 3BE3/I. DTallbl )KM3HU 3BE3 .

Mneunsiit [1yTs — Hamia [anaktuka. [lonoxenue u auxenue Connna B ["'anaktuke. Turbl
rajiakTuk. Panuoranaktuky u kBazapel. UEpHbIE ABIPHI B sIpax rajaKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe n3inyueHue.

Macmrrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMHUH.

Yuenuuecxkue nabnooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C UCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHHMA
JUI OTIpeZieNICHUs! MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noxymapus u sipkue 3BE3/bI.

Hab6mronenus B treneckon Jlynsl, mianer, Maeunoro [lyru.

O6o0maronee noBTopeHue

Ponb ¢u3wkum w acTpoHOMHH B ASKOHOMHYECKOW, TEXHOJOTHUYECKOH, COIMAIBLHON H
ATHUYECKON cdepax [esATEIbHOCTH 4YelOBeKa, pOolb U MecTOo (UMK W acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHHE MHUpa, pOJIb (QHU3HUECKOW Teopuu B (OPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MHUpa, MECTO (PU3MUYECKOI KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUM O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H

Wzyuenne kypca ¢usumku 06azoBoro ypoBHs B 11 Kkiacce ocymiecTBisieTcs € yd4€Tom
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHKH, OWOJOTMH, XHUMHH,
reorpaduy U TEXHOJIOTHH.

Mesicnpeomemnvle nowsimusi, CBS3aHHBbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIICHWE, HAY4HbIM (akt, rumores3a, (u3ndeckas BEIHMUMHA, 3aKOH, TEOpHUs, HAONIOJICHHE,
SKCIIEPUMEHT, MOAECIUPOBAHNE, MOJIEIIb, U3BMEPEHHUE.
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Mamemamuxa: perieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpPUUECKUE (YHKIUH: CHUHYC,
KOCUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbI M HX
MPOEKIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (YHKIIMH,
MpU3HAKU N0J100MS TPEYTrOJIbHUKOB, ONPEeIEHNE TUIOIIAIU TUIOCKUX QUryp u o0béma Te.

Buonozus: snekTpuyeckue SBICHUS B KUBOW NpUpOje, KojieOaTelbHbIC ABWKCHHS B
KUBOM MpUpOJE, ONTUYECKHE SBJICHHUS B XKUBOW MpUpOJE, ACUCTBHUE pajMallid Ha >KUBBIE
OpPIraHHU3MBI.

Xumus: CTPOGHUE aTOMOB M MOJIEKYJ, KpUCTAUIM4ecKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAIbHBIN aHaIH3.

l'eocpagpusa: MarHUTHBIE TOJIOCAa 3€MJIM, 3aJ€KW MarHUTHBIX pya, HoTochEéMKa 3eMHOMN
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSCEHUM.

Texnonozua: IMHAM ~ 3JIEKTpoIiepenady, TIEHepaTOp  IMEPEMEHHOrO0  TOKa,  JJIEKTPOJBHUTaTENb,
WHAYKOWOHHAA II€4b, panaap, paI[I/IOHpI/IéMHI/IK, TCJIICBU30p, AHTCHHA, Teﬂe(l)OH, CBI’I—HG'-II), HpOGKHI/IOHHLIﬁ
arrapart, BOJIOKOHHas ONTUKA, COJTHEYHasA 6aTape$1.

2. INTAHUPYEMBIE PE3YJBbTATbBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeAHEro oO0IIero oOpa3oBaHUs
(6a30BBIIl  ypOBEHB) JIOJDKHO  OOECIIEYHWTH  JOCTHIKCHHE  CICIYIONIMX  JIMYHOCTHBIX,
METaINpPEeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOro mpeamera «Du3nka» TOJHKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PyKOBOACTBOBATHCS C(HOPMHPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOSXKICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  IIEHHOCTSIM  POCCHHCKOrOo  OOIIEecTBa,
pacUIMpeHre >KMU3HEHHOTO ONbITa U OMbITa JACSITEIILHOCTU B IMPOIECCE peaiu3allid OCHOBHBIX
HaIpaBJI€HUH BOCIUTATEILHON JIEITEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kaaHCKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TO3WUIMKM  OOydYaromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCUICKOTO 00IIECTBA;

MPUHATHE TPAJAUIMOHHBIX OOIIEYETIOBEYECKUX TYMAHHUCTHUYECKHUX M JIEMOKPATHYECKHX
IICHHOCTCI;

TOTOBHOCTh BECTH COBMECTHYIO JCSITCIBHOCTh B HMHTEpPEcax TPaKJaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3AIIHH;

YMEHHME B3aUMOJICHCTBOBaTh C COIMAJIbHBIMM MHCTUTYyTaMHU B COOTBETCTBUM C HX
(GYHKIIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTbH K T'YMAaHUTApPHOU U BOJOHTEPCKOM JIEITEIBHOCTH;

2) IaTPUMOTHYECKOTO BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTb POCCHMCKON TPaKTAHCKON MICHTUYHOCTH, MATPUOTU3MA,

LIEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JIOCTHXKEHHUSIM POCCHUHCKUX
Y4EHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEICHUSI, OPUCHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJI€ B JEATEIbHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ[a B TIOCTPOSHUE YCTOMYUBOTO OyayIIero;

4)3CTeTHYECKOIr0 BOCIIUTAHUSA
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ACTETUYECKOE OTHOIICHHE K MUPY, BKIFOUYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOTr0 BOCIMTAHUS:

WHTEpEC K pa3muuHbiM chepam mnpodecCHOHATBHOM JACSITEIIBHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH W TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIA BBIOOp OymyIIeit
Mpo()eCCUM U PEeaT30BbIBATh COOCTBEHHBIE KU3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOPa30BaHMIO U CaMOOOPAa30BaHHUIO B 00MacTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU;

6) 5K0,10rHYeCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJ00aJBLHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIeMm;

IUIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBUN B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
el yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHHE ONBITa JEATEIPHOCTH HSKOJOTUYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 110 PHU3UKE;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMSL:

chOPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsS (PU3HUSCKON HAYKH;

OCO3HaHUE IICHHOCTH HAY4YHOU AESITeTbHOCTH, TOTOBHOCTh B MpOIecCe M3yUeHUS (HUBHUKH
OCYIIECTBIISITh MMPOCKTHYIO M UCCIIEIOBATEILCKYIO ICITEIbHOCTh WHINBUIyaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTenbHBIe yHHBePCAJIbHbIE YUeOHbIE NeiicCTBHS
Ba3oBble Jloruyeckue aeiicTBUs:

CaMOCTOSITENTLHO (hOPMYJIMPOBATh M aAKTYaJIH3HpOBAaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIIATH IIeTH IEATeTLHOCTH, 3a7aBaTh apaMeTPhl U KPUTSPUH HX TIOCTHIKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKHUX SBIICHUSX;

pa3pabarhiBaTh IUIAH PEHICHHUS MPOOIEMbI ¢ YIETOM aHaIM3a UMCIOIINXCS MaTepHaTbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEISIM,
OIICHUBATh PUCKU TOCIICICTBUN ACSITETLHOCTH;

KOOPJMHUPOBATh W BBINOJNHATH pabOTy B YCIOBUSIX PEaJbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMO/ICHCTBUSI;

pa3BUBATh KPEATUBHOE MBINUICHUE MIPH PEIICHUN YKU3HEHHBIX MPOOJIEM.

Ba3oBble ucciegoBaTebcKue 1eiCTBUA:

BJIAJICTh HAyYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TMOHITHSAMU M METOJaMH (DU3MYECKOMN
HayKHU;

BJIaJICTh HaBBIKAMH Y4YE€OHO-MCCIICIOBATENBCKON M MPOEKTHOW JESITEIBHOCTH B 001acTH
(GU3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILBHOMY TIOMCKY METOJ/IOB PEIICHHS 3a]1a4
(U3NIECKOTO COIePKaHMS, TPUMEHEHHIO Pa3JIMYHBIX METO/IOB TIO3HAHWS,

BJIQJICTh BUJIAMH JICATCIHHOCTH II0 IOJIYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH,
npeoOpa30BaHUI0 W TMPUMEHCHHI0O B PA3JIUYHBIX Y4YEOHBIX CHUTyallMsX, B TOM YHCIE TIPU
CO3/IaHWU YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKU;

BBISIBIISATh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJIM3UPOBaTh 3ajady, BBIIBUTATH
TUMOTE3y €€ pelICHHs, HaXOIUTh AapryMEHTBI JUIsl JIOKA3aTelbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAJTM3UPOBATH IMOTYICHHBIC B XO/I€ PEIICHUS 3a[a9i PEe3yJIbTaThl, KPUTHYECKU OIICHUBATH
UX JJOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHCHHE B HOBBIX YCIIOBUSX;
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CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AEATENbHOCTH, B TOM
qyclie IpU U3y4eHUU (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;,

YMETh MEPEHOCUTH 3HAaHUS MO (PHU3HKE B MPAKTUYECKYIO 001aCTh KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIE UJI€H, IIpe/laraTh OPUTHHANbHbIE TOJXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJaJICTh HaBBIKAMU IOJIy4eHUs] MHPOpMaLUU (PU3HMYECKOTO COACPIKaHUS U3 UCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBJISITH MOMCK, AaHallW3, CHCTEMaTU3allldi0 |
MHTEPIpETALNIO HHPOPMALIUU PA3TMYHBIX BUJIOB U ()OPM NpE/ICTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMALIHH;

UCTOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJad C COOJIIO/ICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeH s, IPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MacHOCTH;

co3JlaBaTh TEKCThl (DM3NYECKOTO COJEpKAaHUS B PA3IUUHBIX Qopmarax ¢ y4ETom
Ha3HayeHus: WHGOpPMalMKM M UEJIEBOM ayAUTOpPUM, BBIOMpas oONTUMalbHYIO (opMy
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMmMmyHukaTuBHBIE yHHBepcaibHble y4eOHbIe 1eHCTBHUSA:

OCYIIECTBIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOH eATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKH KOHMIMKTHBIX CUTYyalluid U CMATYaTh KOH(JIUKTHI,

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIHOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHIANBUAYATbHON pabOTHI;

BBIOMPATh TEMATUKy W METOJbl COBMECTHBIX JCUCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO UieHa KOJUIEKTHBA,

IIPUHUMATh LIE€JIM COBMECTHOM JI€ATENbHOCTH, OPIraHW30BbIBaTh M KOOPAMHHUPOBATH
JIecTBUST MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIAH JIEUCTBUH, paclpeiemsiTh POJIU C y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKIJIAJa M KaKJOT0 y4aCTHHUKA KOMaH/bI B OOLIUH pe3yibTatr
10 pa3paboTaHHBIM KPUTEPUSIM;

mpejiaraTh HOBBIE NPOEKTHI, OIEHUBATh WJIEU C TMO3UIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISTh TMO3UTUBHOE CTpAaTeTHYeCKOE TMOBEACHHE B PA3IMYHBIX CHUTyalUsX,
MIPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

Pery/isiTUBHBbIE YHHBepPCAJIbHbIE YUeOHbIE AeilicTBUS
Camoopranuzamnus:

CaMOCTOSITENTFHO OCYIIECTBIISITh IMO3HABATENIBHYIO NEATEIHHOCTh B 0ONacTH (PU3UKU H
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTH U POPMYITUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITENTFHO COCTaBIIATh IUTAH PEIICHUS PACYETHBIX M KAa4eCTBEHHBIX 3aJlady, TUIaH
BBITIOJTHEHHSI TMPAKTUYeCKo paboThl ¢ Y4YETOM HUMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y9e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;

JIeNaTh OCO3HAHHBIM BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHHBAThH MPUOOPETEHHBIN OTIBIT;
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croco6cTBOBaTh (HOPMHUPOBAHHWIO U TPOSBICHUIO OPYIUIHH B o0JIacTu (PU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCHTH KOPPEKTHUBBI B JIEATEIHLHOCTH, OIICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISM;

BJIJICTh HABBIKAMHM MMO3HABATEIHHOU pe(IEKCHHM KaK OCO3HAHHUS COBEPINACMBIX JACHCTBUI
Y MBICJIUTENIbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

HCIIOJTH30BATh MPUEMBI peIIEKCHH JIJIs1 OIICHKH CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MIPUHUMATh MOTUBBI M ApTYMEHTHI JPYTHX MPU aHAIHN3E PE3YJIbTATOB JIEATEILHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

MIPUHUMATh MOTUBBI M ApTYMEHTHI JPYTUX MPU aHAIHN3E PE3YJIHTATOB JIEATEILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B nporiecce 1OCTIKEHHS TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPaAMMBI TI0 (DU3HKE IS
YPOBHSI CpeAHEro 00IIero oopazoBaHusl y OOy4YarOUIUXCsS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/IIoJIaralomuid copMupoBaHHOCTD:

CaMOCO3HAHUS, BKITIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HAINPaBJICHUS Pa3BUTH COOCTBEHHOW AMOIMOHAIIBHON c(hephl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIUPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMIOBEJIEHHWE, CIOCOOHOCTHh aJIanTHPOBAThCA K HMOIMOHAIBLHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONIEH CTpEeMJIEHWE K JOCTHIKEHHIO 1T M YCIeXy,
ONTHUMH3M, HUHULIUATUBHOCTb, YMEHHUE JCHCTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHUMATh AMOITMOHAIBLHOE COCTOSIHHE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUU OOIICHHMSI, CIIOCOOHOCTH K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIIECHUS C JAPYTHMH
JOJIbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kJiacce mpeMeTHbIC pe3yJIbTaThl Ha 0A30BOM YPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYHYAIOLIMXCS YMEHHA:

JIEMOHCTPHPOBATh HA TpUMEpax PoJib U MeCTO (pU3MKH B (POPMHPOBAHUU COBPEMEHHOMH
Hay4YHOH KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOH TEXHUKU M TEXHOJIOTUH, B IMPAKTUYECKOM
JIeATSIILHOCTH JIIOJICH;

YUUTBIBaTh T'PAaHUIBI NPUMEHEHMS H3YUYEHHBIX (U3MUECKUX MOJENe: MarepuaibHas
TOYKa, MHEpLUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, MJCAIbHBIM ra3, MOAEIU
CTPOEHUS Ta3oB, XHUJIKOCTEH M TBEPIBIX TN, TOUECUHBIH SJEKTPUUECKUN 3aps] MpH pelIeHUH
bu3nYecKuX 3a/1a4;

pacrio3HaBaTh (uznyeckue sBICHHUSA (IPOLECCh) M OOBSACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpUM CTPOCHMS BEIIECTBA M 3JIEKTPOAMHAMUKH:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHHe Tell,
IBIDKEHHE 110 OKPYXHOCTH, WHEpIHs, B3auMojeiictBue Ten, audp¢ys3us, OpoyHOBCKOE
JBM)KEHHE, CTPOEHHUE XHUIKOCTeH M TBEPABIX Tell, U3MEHEHHe O00BbEMa Teln NMpH HarpeBaHUU
(oxJlaxkeHNN), TEIUIOBOE paBHOBECUE, UCIIApEHNE, KOHACH CAlUs, TUIaBJIeHUE, KpUCTAILII3alus,
KUIIEHHUE, BIAKHOCTh BO3[yXa, MOBBIIICHUE NABJICHUS raza IpU €ro HarpeBaHWU B 3aKPHITOM
cocyze, CBsA3b MEXKIYy IapaMeTpaMHM COCTOSHUS Ta3a B M30IpOLEccax, 3JIEKTpU3alUs Tell,
B3aUMOJICHCTBHE 3apsI/I0B;

OIMCHIBATh MEXAaHUYECKOE JBIKCHHE, MCTONB3Ysl (PU3MUYECKHE BEIWYHMHBI: KOOPIUHATA,
yTh, MEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tesa, CHila, UMITYJbC Tela, KMHeTHYecKas
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SHEprus, NOTEHIMaJbHAs SHEPrHs, MeXaHudeckas paboTa, MEXaHHMUECKass MOIIHOCTb;, MpHU
ONHUCAaHUU TPaBWIBHO TPaKTOBaTh (U3UYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, UX
0003HaYeHUS M €AMHUIIBI, HAXOAUTh (POPMYJIBI, CBSI3BIBAOIINE JAHHYIO (PU3NUYECKYIO BETUUYHUHY
C IPYT'UMH BEJIMYNHAMU,

ONKCHIBAaTh M3YyYEHHBbIE TEIUIOBBIE CBOWCTBA TE€JI M TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢bu3znyeckue BETUYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpeAHsisl KUHETHYecKas DSHeprus
XA0TUYECKOI0 [JBIKEHMSI MOJIEKYJ, CpPEAHEKBAApPAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, pabora rasza, Kod(Q(UIMEHT IOJIE3HOrO NEHCTBUS TEIIOBOTO
JIBUraTeNs; IPU OMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIOJIb3YEMBIX BEJTHUUNH,
uX O00O03HAYeHHs] M EIUHMIIBI, HAaXOIUTh (OPMYJIBL, CBS3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEIIMYMHY C IPYTMMH BEIUYHHAM;

OINUCHIBaTh HU3YUYEHHBIE DJIEKTPUUECKHE CBOICTBA BELECTBA M AJIEKTPUUYECKHE SIBICHUS
(mporiecchl), UCTIONB3Ysl (U3UUECKUE BEIMUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTpUYecKoe IoJie,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMAal, pPAa3sHOCTh TOTEHIMANOB; MPU ONUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3yEMbIX BEIMYMH, UX OOO3HAYCHHMS W EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAJTM3UPOBATh (DU3MYECKHE IMPOLECCHl M SABICHHS, UCIONb3Yys (U3NYECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMHupHOro Ttarorenus, I, II u III 3akonsr HeroToHa, 3akoH coxpaHEHUs
MEXaHUYECKOM dHEPIuu, 3aKOH COXPAHEHMsI UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CHII, TIPUHIUI
paBHOMpaBUsl MHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEIHEH KHUHETHMUYECKOM 3HEPIUU TEIUIOBOTO JBUKCHMS
MOJIEKYJ1 ¢ aOCOJIOTHOM TemmepaTypoil, MepBbIil 3aKOH TEPMOJWHAMUKH, 3aKOH COXpPaHEHHS
AJIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTH4YeCKOe BHIPA’KEHUE U YCIIOBUS (TpaHMIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TIPUHIIMITBI ACHCTBHS MAIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOrO MCIIOJIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITOJIHATh JKCIIEPUMEHTHI 10 MCCIEJOBAHUIO (U3NYECKUX SBICHUA U TPOLIECCOB C
UCIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX H3MEpPEHHH, mpu 3ToM (HOpMYyIHpPOBAThH
npobiemy/3agayy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
MIPEeI0KEHHOT0 000PYJ0BaHMSI, TPOBOAUTDH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYLIECTBIATh MpPSIMbIE U KOCBEHHBIE H3MEpeHHs (U3NYECKHX BEIUYUH, IMPH 3ITOM
BBIOMpATh ONTUMAJIBHBIN CIOCO0 M3MEPEHHs M HCIIOJIb30BATh W3BECTHBIE METOIbl OLIEHKH
MIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXTy PU3NUECKUMH BEJIMYMHAMHU C UCIOJIBb30BaHUEM TPSIMbIX
U3MEPEHUl, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3YJIbTaThl IOJIyUYECHHON
3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TaOnull W TrpapuKoB, JeNaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEA0BaHNUS;

coOmofaTh mMpaBwia Oe30macHOro TpyJa IpH TMPOBEACHHWU HCCIEIOBaHUM B paMKax
yu4eOHOro IKCHEPUMEHTa, Y4eOHO-MCCIEeOBATENbCKOM M MPOEKTHON  JEATETbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIaOOPaTOPHOTO 000PYAOBAHUS;

pemiaTh pacu€THblE 33Ja4M C SBHO 33JaHHONW (u3HYecKOH MOJENbI0, HUCMONb3Ys
¢bu3nyeckue 3aKOHbI M MPHUHIIMIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4ll BHIOMPATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (PU3NYECKHUE BEIMYMHBI M (POPMYIIbl, HEOOXOAWMBIE i €€ pelleHus,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOT0 3HAaUeHUS (PU3NUECKOl BEIHUNHBI;

pelaTe KauyecTBEHHBIE 3a/adyM: BBICTpauBaTh JIOTMUECKH HENPOTHBOPEUYUBYIO LEMOYKY
pacCcyXJIeHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

UCTOJBb30BaTh TPH pEIIeHMH YYeOHbIX 3aJad COBPEMEHHble HH(OPMALMOHHBIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAlMM U Mpe/CTaBiICHUs y4eOHOW u
HAYYHO-TIONMYJISIpHOW HMH(OPMAIUK, MOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOTydaeMylo HH(OPMALIKIO;

NPUBOJIUTH NMPUMEPHI BKIIAJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PHU3MKOB B Pa3BUTHE
HayKH, 00bSICHEHUE IIPOLIECCOB OKPYIKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
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UCTOJIb30BaTh TEOPETHUECKUE 3HaHMA MO0 (U3MKEe B IOBCETHEBHOM JKHU3HU IS
oOecrnieueHus: 6€30MaCHOCTH MPHU OOPALEHUH ¢ TPUOOPaMU U TEXHUUYECKHUMH YCTPONHCTBaAMHU, JUIS
COXpaHEHHUs 3/I0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B rpynIie ¢ BHIMOJIHEHUEM Pa3IUYHbIX COIUAIBHBIX POJIeH, IUIAHUPOBATh paboTy
IPYMNIBl, PalMOHATIBHO paclpenesaTh O0O0sf3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HCCTAaHJAPTHBEIX CUTyalUAX, aACKBATHO OICHUBATHL BKJIAJ KaXXOIOTO M3 YYaCTHUKOB I'DYIIIIBI B
peleHre paccMaTpuBaeMoil MpoOIIEMBI.

K xoniy oOyuenus B 11 kJiacce mpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIINXCSI YMEHUH:

JIEMOHCTPHPOBATh HA MpUMEpax Posib U MeCTO (pU3MKH B (POPMHPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPaKTUYECKOU
JESITeTbHOCTH JIFOJIEH, IEJIOCTHOCTh ¥ €UHCTBO (PM3UUECKON KAPTUHBI MUPA;

VUUTHIBATh TPAHULBI TMPUMEHEHHS HW3YYEHHBIX (U3MUECKUX MOJeNiel: TOYECUHBIH
ANEKTPUYECKUI 3apsi, Jyd CBeTa, TOYEUYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacmo3HaBaTh (PU3UYECKHE SIBICHUS (MIPOIECCH) M OOBICHITh MX HAa OCHOBE 3aKOHOB
ANEKTPOIMHAMUKHA M KBAaHTOBOM (DM3MKH: AJEKTpUYecKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHMTHOE JEMCTBHS TOKa, B3aUMOJAECWCTBUE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIHS, ACWCTBUE MAarHUTHOTO TOJII Ha MPOBOAHMK C TOKOM M ABWXKYIIHMICS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPSMOJIMHEWHOE PacIpOCTpaHEHHE CBETA, OTPAXKECHHUE,
npenomiieHue, uHTepdepeHnus, audpakiuus U TMOJNSApU3alUsi CBeTa, JUCIEPCUs CBETa,
dotoanekrpudeckuii 3¢ dext (porodddexT), CBeTOBOES TaBlieHNE, BOZHUKHOBEHUE JTUHEHUATOTO
CIIEKTpa aToOMa BOJOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OIHCHIBaTh M3YUYCHHBIE CBOMCTBA BEILIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U SJEKTPOMArHUTHBIE SBIEHUS (IIPOLECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: DIIEKTPUYECKHHA 3apsii, CHUJa TOKa, OJIEKTPUYECKOE
HaNpsDKEHUE, NIEKTPUUECKOE COMPOTUBIICHUE, PA3HOCTh MOTEHIIMANIOB, SJEKTPOABMKYIIAsl CHUIA,
paboTa TOKa, MHAYKIMS MAarHMTHOTO TIOJisA, cuia Ammepa, cuia JlopeHIa, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUS DJIEKTPUUECKOr0 M MAarHUTHOTO TMOJIeH, MEepUOoJl M 4YacToTa KoyieOaHWil B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHJa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHWE M ONTHYecKas Ccuja JHUH3bL, MPU OMHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIONB3YEMbIX BEJIMYUH, WX OO0O03HAUEHUS M EIHHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUUHUHY C IPYTHMH BETUUMHAMU;

ONMCHIBATh M3YYCHHBIC KBAaHTOBHIC SBJICHUS M MPOIECCHI, HCIONB3YS (PH3HMUECKHUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIIMHA BOJHBI M 4YacTOTa CBETa, HYHEPTUS U
uMIynbc (OTOHA, TEPHOA IOJypacraja, SHEpPTus CBSI3M AaTOMHBIX SJ€p, NPU OMUCAHUU
MPAaBWJIBHO TPAKTOBAaTh (UINYECKUI CMBICI HCIIOJIB3YEeMbIX BEJIWYMH, UX OOO3HAUCHUs H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMYMHY C IPYTUMHU
BEJTMYMHAMU, BBIYUCIIATH 3HaUeHUE (PU3NUECKOM BETUUHHBI;

aHATM3UPOBATh (PU3MYECKHE IMPOIECCHl M SBICHHS, UCIONB3Ys (U3NYECKHE 3aKOHBI U
OpUHLUIBL: 3akoH OMa, 3aKOHBI TOCTEAOBATENIBHOTO U  MapalljIeIbHOTO  COETWHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMarHUTHOM  MHAYKLIHMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHHS
CBETa, ypaBHeHHME OHWHIITEHHA Ia (oTordexTa, 3aKOH COXpaHEHHS SHEPrHH, 3aKOH
COXPaHEHHUs HMITyJIbCA, 3aKOH COXPAHEHHUS DJJICKTPUYECKOTO 3apsijia, 3aKOH COXPaHCHUS
MaccoBOI'0 4YHCJa, MOCTyJaTel bopa, 3aKOH paJMOaKTUBHOIO pacmaja, MNpU ITOM pPa3InyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpAKEHHE M YCIIOBUS (TPaHUIBL,
00JIaCTH) TPUMEHUMOCTH;

OTIpe/IeNSATh HAIMpPaBlIEHHE BEKTOpa WHAYKIUHM MAarHUTHOTO IOJSI MPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuibl JIopeHna;
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CTPOUTH M ONMUCHIBATh N300paKeHHE, CO3JaBaeMOe IJIOCKUM 3epKajioM, TOHKOH JTMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI T10 HCCIIEIOBAHUIO (M3UYECKUX SIBICHWA W TIPOILECCOB C
UCTIONB30BAaHUEM TPSMBIX W KOCBEHHBIX U3MEpPEHHi: TMpH d3TOM  (HOPMYJIHPOBATH
npobnemMy/3aady W THUIOTE3y Yy4eOHOTO DJKCIEpPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPETIOKEHHOTO 000PYI0BaHUSI, TPOBOAUTH OMBIT U OPMYITUPOBATEH BHIBO/IBI,

OCYWIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEpeHHs (U3WYECKUX BEIUYWH, MPH AITOM
BBIOMPATh ONTHUMAJbHBIM CIOCOO M3MEPEHUs M HCHOJIb30BAaTh HM3BECTHBIE METOABI OLEHKH
MTOTPEUIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYUH C MCIIOIB30BAHUEM MPSIMBIX U3MEPEHUIl:
IPA 5TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBaTh PE3yJbTaThl MOIYUYEHHON 3aBHCHMOCTH
(bu3MYeCKUX BENWYMH B BHAE TaOmUI] W TrpaduKoB, JenaTh BBIBOJBI IO pe3yibTaTaM
WCCIICIOBAHMS,

coOmoaThk mpaBuiaa O€30MacHOro TpyAa IMpH MPOBEACHUU HCCICIOBAHUN B pPaMKax
Y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEeNOBATEIbCKOW ¥ TPOSKTHOH NESTETBbHOCTH C
MCTOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OpaTOpHOr0 000pYI0BAHUS;

pemarh pacu€THBIE 3aJa4l C SBHO 33JaHHOW (HM3HYECKOW MOJENbI0, HCIONb3Ys
(dbu3nyecKre 3aKOHBI M MIPHUHIIUIIBI, HA OCHOBE aHAJIW3a yCIOBUS 3314l BHIOMPATh (PU3UUECKYIO
MOJIENIb, BBIACIATh (U3NYCCKHE BEIMYMHBI W (POPMYIIBI, HEOOXOAWMBIC il €€ pelIeHus,
MIPOBOAMTD PACUEThI U OILICHUBATH PEAIbHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBL,

pemaTh KaueCTBEHHBIC 3aJaud: BHICTPAWBATH JIOTHYECKH HEMPOTHBOPEUYHBYIO IEMOYKY
paccyXJIeHU ¢ ONOPOi Ha N3yUeHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTIONIB30BaTh TIPH  pEIICHHWH YYeOHBIX 3a7ad COBPEMEHHBIE HWH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAIMM M TPEJICTaBICHHUS y4eOHOW W
HAYYHO-TIONYJSIpHOW MH(OPMAIUK, TOJYYCHHOW W3 Pas3IMYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIIM3UPOBAThH MOTydaeMyI0 HH(OPMAILIUIO;

OOBSICHATH IPHUHITUTIBI ICUCTBUS MAITUH, IPUOOPOB M TEXHUYECCKUX YCTPOMCTB, pa3indaTh
yCIIOBHS UX O€30MaCHOTO MCIIOIB30BaHMs B TOBCEAHEBHOM KU3HH;

MPUBOJIUTH TIPUMEPHI BKJIA/Ia POCCHUCKUAX M 3apyOCIKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUYECKHUE 3HAHWA 10 (HU3WKE B TOBCETHEBHOW JKM3HU IS
obecriedeHus: 6€30MaCHOCTH MPU OOPALIEHNUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHUs 3JI0OPOBBS U COOIIOJICHUSI HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAFOIIEH cpere;

paboTaTh B rpynIie C BHIMOTHEHUEM PAa3TUYHBIX COIMANBHBIX POJIeH, TUIAHUPOBATh PaboTy
TPYIIBI, PAIMOHATIBHO pPACIpeneNaTh OO0sS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B
HECTaH/IAPTHBIX CUTYyalUsX, aJICKBAaTHO OIICHWBATh BKJIAJ Ka)JOTO W3 yYAaCTHUKOB TPYIIIHI B
peleHne paccMaTpUBaeMOi POOIIEMBI.

3. TEMATUYECKOE IINIAHUPOBAHUE C YKA3AHUEM KOJINYECTBA
YACOB, OTBOAUMBIX HA YCBOEHHUE KAXKJIOW TEMbI 1 BO3MOKHOCTH
HUCITIOJIB3OBAHUA JJIEKTPOHHbBIX (LIIM®POBbLIX) OBPA3OBATEJIBHBIX
PECYPCOB

10 KJIACC
Ne HaumenoBanue KosmmuecTBo yacoB DneKkTpoHHBIE (IU(PPOBLIE)
n/n pa3aenoB u TeM Bcer | Konrpons | Ilpaktuue | oOpa3oBaTelabHbIE PECYPCHI
MIPOrPaMMBbI 0 HBIC CKHeE
paboThl paboThI
Pa3znea 1. DU3UKA U METOJbI HAYUHOI'O IO3HAHUS
1.1 | ®usuka 1 METOABI 2 bubnuoreka [JOK
Hay4HOI'O NMO3HAHMS https://m.edsoo.ru/7t41bf72
Hroro no pazaeny 2
Pa3zpgen 2. MEXAHUKA
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2.1 | Kunematuka 5 bubnuoreka [JOK
https://m.edsoo.ru/7t41bf72
2.2 | NuHamuka 7 bubmmoreka [JOK
https://m.edsoo.ru/7t41bf72
2.3 | 3aKoHbBI COXpaHEHUS B 6 1 1 bubnmorexa [JOK
MEXaHUKE https://m.edsoo.ru/7t41bf72
Wroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
3.1 | OcHoBBI 9 1 bubnuotexa [JOK
MOJIEKYJISIPHO- https://m.edsoo.ru/7f41bf72
KHHETHYECKOW TEOPUHU
3.2 | OcHOBBI 10 1 bubmuoreka [JOK
TEPMOJIMHAMHKHU https://m.edsoo.ru/7t41bf72
3.3 | Arperarublie 5 bubmmoreka [JOK
COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/7t41bf72
@Pa30BbIe NEPEXObI
Htoro no pazgeny 24
Pa3nea 4. 9JIEKTPOIMHAMUKA
4.1 | DnekrpocraTtuka 10 1 bubnmnorexa [JOK
https://m.edsoo.ru/7t41bf72
4.2 | IlocTosHHBIN 12 1 bubmuoreka [JOK
AIIEKTPUYECKHI TOK. https://m.edsoo.ru/7f41bf72
Toku B pa3mTUYHBIX
cpenax
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68 3 3
YACOB IIO TTPOI'PAMME
11 KJIACC
Ne HaumenoBanue KonnuecTBo yacoB DNeKTPOHHBIE
n/m pa3enoB U TeM Bcero | Koutpons | Ilpaktuue (uudpoBsie)
IPOTPaMMBI HBIC CKHe oOpa3oBaTenbHbIE
paboTHI paboThI pecypcesl
Pa3znen 1. 9JIEKTPOJANHAMMUKA
1.1 | MaruuTtHoO€ 1I0J]¢€. 11 1 3 Bbubnuoreka [JOK
DeKTpoMarHuTHas https://m.edsoo.ru/7t41c9
WHIYKIUS 7c
Htoro no pazgeny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 | Mexaauyeckue u 9 1 bubmuoreka [{OK
AIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c9
KosneOaHus 7c
2.2 | MexaHW4eCcKHE U 5 1 bu6mmoreka [IOK
3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41c9
BOJIHBI 7c
2.3 | OnTuka 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7t41c9
Tc
Hroro no pazgeny 24
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Pasnea 3. OCHOBBI CIIEITMAJIBHOM TEOPMH OTHOCUTEJIBHOCTH

3.1 | OcHOBBI 4 1 bu6mmoreka [JOK
CHEIMAILHOM https://m.edsoo.ru/7t41c9
TEOpUHU 7c
OTHOCHUTEIILHOCTH

Hroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 | DnemMeHThI 6 bubmuoreka [{OK
KBAaHTOBOU OINTHUKH https://m.edsoo.ru/7t41c9

Tc

4.2 | Ctpoenune aTroma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
Tc

4.3 | ATomHOE PO 5 bubmmoreka [JOK
https://m.edsoo.ru/7t41c9
Tc

Htoro no pazgeny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

5.1 | DnemeHTHI 7 1 bubmuoreka [{OK
aCTPOHOMHUU U https://m.edsoo.ru/7t41c9
acTpoHu3uKH 7¢c

Hroro no pazgeny 7

Pa3nen 6. OGOBIIAKOIIEE IOBTOPEHUE

6.1 | O6o6mmaroIee 4 bu6mmorexa [JOK
MOBTOPEHHE https://m.edsoo.ru/7f41c9

Tc

Htoro no pazgeny 4

PesepBHOE Bpemsi 1

OBUIEE KOJIMYECTBO 66 4

YACOB IIO

ITPOTPAMME
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