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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qusuke 0a30BOTO YpOBHS HAa YpPOBHE CpEIHEro oOImero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXEHHH U TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON Mporpammel, npeactaBieHHbIX B PI'OC COO, a Taxke ¢ yuéroM (denepanbHOM
paboueii mporpaMmbl BOCITUTAHUS W KOHIEHIMHU TperoaaBanusi yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHbIX  opraHm3anusx  Poccuiickoir  @exnepanuu,  peaju3ylOUMX  OCHOBHBIE
o0pa3oBaTelibHbIE IPOTPAMMBI.

CogepxaHue MporpaMMbl 1Mo (U3KMKe HAMPaBJICHO HAa (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydyeHuu ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JESITEILHOCTHOTO Toaxoaa. [Iporpamma mmo gpusmke cooTBETCTBYET TPEOOBAHUSAM
OI'OC COO K mIaHUpPYyEMBbIM JIMYHOCTHBIM, MHPEIMETHBIM W METANPEIMETHBIM pEe3yJbTaTaM
o0ydeHHs, a TaKKe€ YYUTHIBAET HEOOXOIMMOCTh peall3allui MEXIPEIMETHBIX CBSI3el (DU3BHUKH C
€CTECTBEHHO-HAYYHbIMU Y4eOHBIMM IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHBIE €U U3YyYEHUS
¢u3uKN Ha ypOBHE CpEJHEro o0mero oopa3oBaHuUs, IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca
(buU3HMKYN: THYHOCTHBIC, METANPEAMETHEIE, TpeIMeTHbIE (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [IaHUpYyEMbIE PE3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIE

MpeIMETHBIC PE3yIbTAThI MO T0JIaM O0yUEHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam o0yueHus.

®dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPOJIBI, BHICTyIasi B Ka4eCTBE y4eOHOTO
npeaMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAaHUN 00 OKpYKaloIleM MHpeE.
[konpHBIN Kypc (GU3UKU — CUCTEMOOOPA3YIOIHNH 711 €CTeCTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKONBKY (PU3WYECKUE 3aKOHBI JIKAT B OCHOBE IMPOIIECCOB M SIBICHUN, M3y4yaeMbIX XUMHEH,
ouonoruei, pusmdyeckoi reorpadueit u actpoHomuei. Mcnonb3oBaHue W aKTUBHOE NMPUMEHEHHE
bu3nyecKuX 3HAHUN ONpeeNseT XapaKTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJNOTHH B cdepe
SHEPreTHKHU, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJIyYEHUS HOBBIX MaTepUaloB C 3aJaHHBIMU
cBoiicTBamu u Jipyrux. U3ydenne Gpu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaroumxcs, B GOpMHUpOBAHUE YMEHUN MPUMEHSTh HAYYHBIH METO
MO3HAHUS MPU BIMOJIHEHUN UMHU YUEOHBIX UCCIIEJOBAHHM.

B ocHOBY kypca (pu3MKu 1J1s YPOBHSI CPEIHETO OOIIEro 0Opa3oBaHUs TMOJIOKEH PSJ HICH,

KOTOPBIC MOKHO PACCMATPUBATH KAaK MPHUHIUIILI €0 MOCTPOCHUA.



Hoes yenocmunocmu. B cOOTBETCTBUM ¢ HEW KypcC SIBJISIETCS JIOTMYECKU 3aBEPLIEHHBIM, OH
COJICPXKHUT MaTepual M3 BCEX pa3feiioB (M3UKH, BKIIOYACT KaK BOMPOCH KIACCHUYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ HeM Marepuan Kypca (pu3Mku o0beIUHEH BOKPYT
¢busnueckux Teopuid. Benymmm B kypce aBisieTcs GOpMUPOBAHUE MPEJCTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzanusi MpeanosaraeT HCIOJIb30BaHHE T'yMaHUTApHOTO
noTeHuana GpU3NUECKod HayKH, OCMBICICHUE CBSI3U Pa3BUTHUSA (PU3MKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kype Gu3uku mpeamnosaraetT 3HaKOMCTBO C IITUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUIECKUX MPHIIOKEHUH N3YUYEHHBIX TEOPHA U 3aKOHOB.

Hoes skonocuzayuu peamu3yercsi IOCPEACTBOM BBEACHUS SJEMEHTOB COJEpXKaHMUSA,
HOCBALIEHHBIX 3KOJIOTHYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C pPa3BUTHUEM
TEXHUKWA W TEXHOJIOTHH, a TaKkke OOCYKACHHUS MPOOJIeM PalMOHAIBHOTO IMPUPOIONOIB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

Crep>KHEBBIMH 3J€MEHTaMM Kypca (HU3UMKM Ha YpPOBHE CpEAHEro oO0IIero oOpazoBaHMs
ABISAIOTCS  (Qu3nueckue Teopud (GopMupoBaHHE MPEACTABICHUH O CTPYKType MOCTPOCHHUS
¢u3ndeckoil Teopuu, poinu (YHIAMEHTAIBHBIX 3aKOHOB W TPHHIMUIIOB B COBPEMEHHBIX
NPECTAaBICHUAX O TMPHPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHM, IJIsl ONMHMCAaHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CuCTeMHO-IATETbHOCTHBIN MOAXO0M B Kypce (PU3MKH peann3yercss Mpexae BCero 3a Cuér
OpraHu3allii SKCIIEPUMEHTAFHON AedTenbHOCTH oOywarommxcs. s 6a30Boro ypoBHsI Kypca
(GU3UKKH — ATO WCIOJNB30BaHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB U
7a0opaTOpHbIX paboOT, KOTOpble B MporpamMme MO (U3MKe OOBEAWHEHBI B OOIMIMHA CHHCOK
YUYEHHUYECKUX TpaKTHUECKUX paldoT. BriieneHune B ykazaHHOM MepedyHe Ja0opaTOpHBIX padoT,
NPOBOTUMBIX JUISI KOHTPOJII W OIEHKH, OCYIIECTBIISICTCS YYaCTHHUKAMH O0pa30oBaTEIbHOTO
mporiecca UCXOAs U3 OCOOCHHOCTEH IUIAaHMPOBAHWS M OCHAIeHUs kabwHeTta ¢Gusmku. [Ipm sToM
o0ecrieynBaeTcsi OBJIAJEHHE OOYYAIOUMMHCA YMEHHMSIMU TPOBOAMTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHHUS 3aBHCUMOCTEH (U3MYECKUX BETUYMH M TIOCTAHOBKY OIBITOB I10 TPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

bosnblioe BHUMaHKE yensercsl peleHnIo pacu€THBIX U KaueCTBEHHBIX 3afad. [lpu sToM s
pacy€THBIX 3a7ad TPUOPUTETOM SBISIOTCS 3a/Jaud C SIBHO 33aJaHHON (pU3MUECKOW MOJEINbIO,
MO3BOJISIOIINE MPUMEHSTh W3YUYEHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca,

TaK U UHTETPUPYsI 3HAHUS U3 Pa3HbIX pazzenoB. [lJig KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS



3aJjaHus Ha OOBSICHEHUE NMPOTEKaHUs! (PU3NYECKUX SIBICHUH M MPOLECCOB B OKPYXKAIOIIEH JKU3HU,
TpeOyromre BeIoopa pu3ndeckoid MOICTH ISl CUTYallH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu @I'OC COO k MaTepualibHO-TEXHUIECKOMY 00SCTICUCHUTO
ydaeOHOro mporiecca 0a30BbIid YPOBEHb Kypca (M3UKHA Ha YPOBHE CPEIHEro oOIIero oopa3oBaHUs
JOJDKEH HW3ydaTbCsl B YCIOBHUSAX HPEIMETHOro KaOuWHeTa (U3MKM WIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyyHOro IHKiIa. B kaOuHere ¢u3uku
JOJDKHO OBITH HeoOXonuMmoe JabopaTopHOe OOOpYAOBaHHME Ui BBINOJTHEHUS YKAa3aHHBIX B
nporpaMMe o pu3nKe yYeHHYECKHX MPAaKTUYECKUX padoT U IEMOHCTPALMOHHOE 000pYIOBaHUE.

JleMoHCTpanMoHHOe  000OpynoBaHHE (OPMHUPYETCSs B  COOTBETCTBUM C  MPHUHLUIIOM
MUHHMAaJIbHON JTOCTaTOYHOCTH W OOECIIEYMBAET MOCTAHOBKY IIEPEUUCIICHHBIX B IPOrpaMMe 10
¢u3uKe KIOYEBBIX ACMOHCTpPAIMKA JUISI HWCCIEIOBAaHHMS HM3y4aeMbIX SBICHHH W IPOIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe 000pyI0BaHUE Ul YYEHUUYECKHX MPAKTUUYECKUX paboT Gopmupyercs B BUIE
TEMAaTUYECKHX KOMIUIGKTOB U O0EcleunBaeTcsi B pacu€re OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckne KOMIUIEKTBI J1a0OpaTOpHOTO OOOPYAOBAaHHS JOJDKHBI  OBITh
MOCTPOCHBl Ha KOMIUJIEKCHOM HCIOJb30BAaHUM AHAJIOrOBBIX M IU(POBBIX MPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (hopMupOBaHME UHTEPECA U CTPEMIICHHSI 0OYyUYaIOIIMXCS K HAYYHOMY M3Y4YEHHUIO IPUPO/IBI,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE MPEIACTABICHMA O HAydHOM MeETOJile¢ TO3HaHUS U  (OPMHPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3YYEHUS OCHOB CTPOCHHSI
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHHI OOBSCHATH SBICHHUS C WCIIOJNB30BaHUEM (U3NYCCKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE TPEACTABICHUH O POJM (UKW IUTSI Pa3BUTHS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI.

JlocTiwkenne STHX Leied oOecreyrBaeTcsi pelleHUueM CIENYIoUIMX 3ajJad B Ipolecce
M3YYeHHUS Kypca (pU3UKU HA YPOBHE CpEIHEro o0IIero o0pa3oBaHuUs:

e [pUOOpEeTeHHEe CHUCTEMBl 3HAHMK 00 00X (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,

TEOPHsIX, BKIOYas MEXaHUKY, MOJIEKYJSAPHYI (U3HKY, JIEKTPOJMHAMHUKY, KBAaHTOBYIO

(bU3HUKY U 3JIEMEHTHI aCTPOU3UKH;



e (opmupoBaHuEe YMEHUI MPUMEHSATH TEOPETUUCCKHUE 3HAHUS 111 OOBSICHEHHSI (PU3NIECKIX
SBJICHUU B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pEIleHUs PA3TUYHbIX 33/a4 C SBHO 33/1aHHOM (U3UYECKON MOJEIBIO,
3aJa4, MMOIPa3yMEBAIOLINX CAMOCTOSATENbHOE CO3aHe PU3NUECKON MOJIEINH, aIeKBaTHOU
YCIIOBUSIM 3a]1a4U;

e T[OHUMaHHE (PU3UUYECKHMX OCHOB U TMPUHLMUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEIY;

® OBJAJICHHE METOJaMH CaMOCTOSTEIbHOTO IJIAHUPOBAHUS M MPOBEACHUS (HU3HUECKUX
IKCIIEPUMEHTOB, aHAJIN3a U WHTEPIPETalMd WH()OPMAIIUHU, ONPEACIICHUS TOCTOBEPHOCTH
MOJTy4YEHHOTO PEe3yINIbTaTa;

® CO3/aHUE YCIOBUM Il Pa3BUTHUS YMEHUW MNPOEKTHO-HCCIIEIOBATEIbCKOW, TBOPYECKOMN
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeIHEro o0Iero ooOpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemseiii B mporpamme mo (U3HKe MepeueHb JTa0opaTOpPHBIX U MPAKTUYECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNaeT BHIOOp MPOBEACHUS Ta0OPATOPHBIX padOT U OMBITOB

¢ yu€TOM UHANBUIYATbHBIX 0COOCHHOCTEN 00yUYaromuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupozae. Hayunsle MeTonsl IO3HAaHMS OKpyxxaroumero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue Qusnueckux siBieHuil u mpoueccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponmp u mecto ¢usukum B (opMuUpOBaHMHM COBPEMEHHOH HaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBukeHHe. OTHOCUTENBHOCTh MEXAHMUECKOro JBUKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemernienue, CKOpOCTh (CpemHssT CKOPOCTh, MTHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepualbHOM TOYKH, MX MPOEKIMU HA OCH CHUCTEMbl KOoopAauHaT. CIOKEHHE NEepeMEIIeHUN U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWKeHWEe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TTyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKH OT BPEMEHH.

CBoOonHOe majieHne. Y CKopeHrne CBOOOHOTO Ta/ICHUS.

Kpuponuneiinoe asuxeHue. JIBuxeHne MaTepuaibHOM TOUKH MO0 OKPY>KHOCTH C OCTOSIHHOM
10 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JTUHEHHasi ckopocTh. [lepuon u gactota oOpamieHus.
[leHTpOoCcTpeMUTENTEHOE YCKOPEHHUE.

TexHuueckue yCcTpoHWCTBa U MPAKTHUECKOE MPUMEHEHHUE: CIIHUIOMETp, ABUKEHUE CHAPSIOB,
LEMHbIE U peMEHHbBIE TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK ABUKEHHUS.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY ¥ TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOAHOTO MaJACHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY MYTAMH, IPOUICHHBIMU TEJIOM 32 IMOCJIEA0BATENIbHbIE
paBHbBIE MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM
HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpunnun otHocutenbHOCTH ['anunes. Ilepsbiii 3akoH Hprotona. MHepruanbHble CHCTEMBI
OTCYETA.

Macca Ttena. Cwuna. [lpuHuun cynepno3uuumu cwi. Btopoit 3akon HerooToHa s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoibkeHus, kadenusi). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHUsI CKOJBXKEHHUS W cuia TpeHus nokosi. Kosddunment tpenus. Cusia CONMpOTUBICHUS TPU
JIBMOKEHUH T€JIa B )KUJIKOCTHU WJIU ra3e.

[ToctynarensHOe U BpaliaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO TeNa.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcnoBus paBHOBeCHs! TBEPAOTO
Tena.

TexHuueckne YCTpOMCTBA W NPAKTUYECKOE MPUMEHEHWE: TMOAIIUIHUKY, JBH)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepLUHH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buabsl paBHOBECHS.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aBrxkeHUs OpycKa 10 HAKJIIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HMKAKOIIMX B IPYKMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue yclIOBUN paBHOBECUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAICHHUS.

Tema 3. 3akonvl cOXpaHeHus 6 MexaHuke

HNmnynbc MaTepuanbHONM TOUYKU (Tena), CUCTEMBbl MaTEpHUalIbHBIX TOYeK. Mmmynbc cuibl u
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss marepuajbHOM TOuku. Teopema 00 H3MEHEHUM KHHETUYECKOU
DHEPIUH.

[TorennuanbHas sHeprus. [loTeHuumaneHas 3Heprus ynpyro aeGopMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HENOTEHUUANbHbIE CHIbl. CBSA3b PAOOTHl HEMOTEHLUMAJIbHBIX CUJI C
M3MEHEHNEM MEXaHUYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEpruu.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONEp, INPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKECHUE.

[Tepexon moTeHIIMATBHON PHEPTHM B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCONIOTHO HEYNPYroro yjaapa ¢ IOMOLIbIO JIBYX OIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThI CUITBI C U3MEHEHHEM MEXaHUYECKOW SHEPruu Teja Ha IpuMepe

pPacTsAXKECHUA PESUHOBOI'O XKI'yTa.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KMHETHYECKOM TEOPHHM U HMX ONBITHOE O0OOCHOBAHHE.
BpoynoBckoe npwxkenue. Auddysus. Xapakrep ABHKEHHUS U B3aUMOACUCTBHUS YaCTHIl BEIECTBA.
Mogenu cTpoeHHs Ta30B, JXUAKOCTEH U TBEPABIX Tel U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE

3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.



TemnoBoe paBHOBecue. Temneparypa u e€ nuamepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUUECKON TEOPHUH
U/IeTBHOTO ra3za. AOCOIIOTHASA TEMIIEpaTypa Kak Mepa CpeaHel KUHETHUECKOW YHEPTUN TETIJIOBOTO
IBWKeHHUs dactun raza. Illkama temmnepatryp KenbBuHa. ['a30Bble 3aKOHBI.  YpaBHEHHUE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3ompoiiecchl B HACATBHOM ra3e € MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe NpeAcTaBICHHE H3OMPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OGapoMeTp.

Jlemoncmpayuu

OnbITE, [OKa3bIBAIONINE AMCKPETHOE CTPOCHHME BemIecTBa, Qororpaduu  MOIeKy
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOI'O B3aUMOJEHCTBUS.

Mopaenb, HUTIOCTpUPYIOLIAsk IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl Bo3AyXa B KJIIACCHOW KOMHATe Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpATypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY TApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonnHamuueckass cucTteMa. BHYTpeHHSE SHEpPruss TEPMOJWHAMHUYECKOW CHCTEMBI M
criocoObl €€ m3MeHeHUs. KonmuecTBO TerioTel U paboTa. BHYTpEeHHSsI SHEprusi OJHOATOMHOTO
ujeanbHOro raza. Buasl Temonepenaun: TEMIONPOBOJHOCTh, KOHBEKIIMS, U3TydeHHUE. Y IeTbHas
TEII0EMKOCTH BellecTBa. KolnyecTBo TEMIOTH PU TEIUIONepe1aye.

[Tonsitne 06 agmabaraoM mporecce. [lepBrIil 3akoH TepMoauHaMuKu. [I[pruMeHeHne mepBoro
3aKO0HA TEPMOJMHAMHUKH K U3ompolieccam. [’ padudeckas nHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.

Tennossie MamuHbL. [IpUHIUIIBI EHCTBUS TEMJIOBBIX MamuH. [IpeoOpa3oBaHus dHEPrUH B
TeryIoBeIX MamuHax. Koadduuuent monesnoro aecTBus teroBoi MmamuHbl. [ukn Kapuo u ero
KO3(DPHUILIUEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHu4eckue yCTpoucTBa U MPAKTUUYECKOE MPUMEHEHHE: JIBUTAaTeIh BHYTPEHHETO CrOpaHus,

OBITOBOM XOJIOMMJILHUK, KOHAUIIHOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTUH TeJa IPU COBEPILICHUH PadOThI: BBUIET MPOOKU U3 OYTHUIKH
MOJ JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue »¢upa B JATYHHOH TpPYyOKe MyTEM TpEeHUs
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpEeHHEH sHepruu (TemrepaTypsl) Tela Ipu TeIuionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHue yaenbHOM TermIoEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazosvie nepexoonvt

[Tapoo6pa3oBanue u kKoHaeHcalus. Mcnapenne u kunenue. AOCONIOTHAS U OTHOCUTEIbHAsS
BJIQXKHOCTh BO3Ayxa. HacelmeHHBIH map. YenbHas TEIUIOoTa MapooOpa3oBaHus. 3aBHCHUMOCTh
TEMIIEPATYpPhl KUTICHUS OT JaBIICHUSI.

Teépmoe tenmo. Kpucrammmdeckue u amopdHbIe Tela. AHH30TPOIHUS CBOWCTB KPHUCTAILIOB.

Kunkne kpucramnel. CoBpeMeHHble MaTepuaibl. [lnaBneHue M Kpucramnuzauus. Y elbHas

TeruioTa riasiaeHus. Cyonumarius.
YpaBHeHUEe TeII0Boro HangaHca.
TexHudeckne yCTpOMCTBA M IPAKTHYECKOE IPHUMEHEHHE: TUIPOMETP H IICHUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUHN MMOJTYUYCHUA COBPEMEHHBIX MAaTECPHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U

HaHOTEXHOJIOTUH.
Llemoncmpayuu
CBoiicTBa HACHIIIEHHBIX MTAPOB.
Kunenne npu NOHMKEHHOM JIaBJICHUU.
CriocoObl U3MepeHus BIKHOCTH.
Habnronenre HarpeBaHus U IMIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.
JleMOHCTpanys KpuCTalIoB.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

I/ISMepeHI/IC OTHOCUTEIbHOMN BIaKHOCTH BO3yXa.

Pa3znea 4. duekTpoauHaMuKa
Tema 1. Dnexmpocmamuka

OnexTpuzanus Tell. DIeKTpUUecKui 3apss. JBa Buia anekTpudyeckux 3apaa0B. [[poBogHuky,

JURJIEKTPUKU U TIOJTYIPOBOAHUKH. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsja.



B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil aeKTpUUeCcKuid 3apsi. IIEKTPUIECKOE
noste. Hanpsxk€HHOCTB 3ekTpudeckoro nosid. IIpyuHmun cynepnosuuuy 3JIEKTPUYECKUX ITOJICH.
JInHuy HanPsKEHHOCTH DIIEKTPUYECKOTO TOJIS.

Pabora cun snexrpocratuueckoro nois. [lorenuuan. Paznocte norennuanos. [IpoBoguuku
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM Touie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkoctb. Konnencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOoPA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3alluTa, 3a3eMIIEHHUE DSJIEKTPONPHOOPOB, KOHJIEHCATOP, KOIMUPOBAIbHBIH
anmapar, CTpyMHBIM IIPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

B3auMozeiicTBue Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allIMTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM TI0JIE.

3aBUCUMOCTh JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIU IJIACTHH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

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

DNEKTPUUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUSI 3JEKTPUUYECKOro ToKa. VCTOUHMKHM TOKA.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DJIEKTPUUYECKOE CONMPOTHUBIIEHUE. Y JEIBHOE CONMPOTUBIICHUE BemiecTBa. [locnenoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHHUE MPOBOAHUKOB.

Pabora sanextpuyeckoro Toka. 3akoH Jlxxoynsa—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DJIEKTPOABMIKYIIASl CUJIa U BHYTPEHHEE COMPOTHBJIIEHHWE MCTOYHHMKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM) DJIEKTpUIECcKOi rienu. KopoTkoe 3amMbIkaHueE.

DJNIEKTPOHHAs TPOBOIUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAIIOB OT
temriepaTypbl. CBepXIIpOBOUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TomynpoBoguuku. CoOCTBEHHAsI U PUMECHAsI TPOBOIUMOCTD TOTYNPOBOAHUKOB. CBOMCTBA
p—n-niepexona. [omynpoBoAHUKOBEIE TPUOOPHI.

DNEKTPUYECKUII TOK B pacTBOpaXx MW paciiaBax 3JIEKTPOJIUTOB. IIEKTPOIUTHYECKAs
JTUCCOITHAITUS. DIIEKTPOJIN3.

DJIeKTpUUYECKUi TOK B ra3zax. CaMOCTOSTENbHBIM M HECAMOCTOATENIbHBIN pa3psia. MonHus.
[Lnazma.

TexHuueckue yCcTpoMCTBa M MPAKTHUECKOE MPUMEHEHHUE: aMIepMETpP, BOILTMETp, PEOCTaT,
UCTOYHMKH TOKa, DJIGKTPOHArpeBaTelIbHbIe MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS,  BaKyyMHBI  JOHON,  TEPMHUCTOPBl U  (DOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuilbl TOKa ¥ HapsKCHHUS.

3aBUCUMOCTb  CONPOTHBIICHUS I[HMJIWHIPHYECKUX IIPOBOJHUKOB OT JJIMHBI, ILIOIIAIA
MONIEPEUHOI0 CEYCHUSI U MaTepHaa.

CwmernanHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wu3MepeHue HSIEeKTPOABMKYIIEH Ccuiabl. KOpoTkoe 3amblkaHUE TallbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 3eKTpoABMKYIIEN CUIIbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.

Habmronenue anekrponusa.

MexnpeaMeTHblie CBSI3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHS B 10 Kjacce OCYIIECTBISIETCA C y4ETOM
COJIepKATENbHBIX MEXIPEAMETHBIX CBSI3EH C KypcaMyd MaTeMaTUKH, OUOJIOTHH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Meowcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAy4YHOTO TIO3HAHMUS:
SBJICHWE, HAay4YHBIA (akT, THUrnore3a, Qu3nueckas BeIWYMHA, 3aKOH, TEOpHUs, HaOII0JCHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHMH, JHHEWHas (yHKMd, napaboia, runepOoa,

uX rpaduku U CBOICTBa, TPUTOHOMETPUUYECKUE (YHKIMU: CUHYC, KOCHHYC, TAaHI'€HC, KOTaHIEHC,



OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKIMM HA OCH KOOpJIUHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexanmdeckoe IBMKEHHE B JKHMBOHM mpupone, Auddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHU3MOB (BUbI TEIUIONEpENaud, TEIUIOBOE PaBHOBECHUE), DJIEKTPUUYECKUE SIBICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAsi Macca, TeIUIOBBIE CBOKMCTBA TBEPABIX TEIl, )KUJAKOCTEH U Ia30B, dJIEKTPUYECKHE CBOMCTBA
METAJUIOB, NEKTPOIUTUYECKAs JUCCOLMALUS, FaJIbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHUE IBMKCHUH C HMCIIOJIB30BAaHMEM MEXAaHM3MOB, yYE€T TPEHHUS B
TEXHHUKE, IOALIMIHUKY, HCIOIb30BAaHUE 3aKOHA COXpPAHEHMsI HMIIyJIbca B TEXHUKE (pakera,
BOJIOMET U JpPYyTHUE), ABUTaTeslb BHYyTPEHHEr0 CrOpaHus, apoBas TypOHUHa, ObITOBOM XOJOIMIBHUK,
KOH/IUIIMOHEP, TEXHOJIOTUH MOJIYYEHUsI COBPEMEHHBIX MAaTE€pPHUajoB, B TOM YHCJIE HAHOMATEpUAIOB,
U HAHOTEXHOJOIHMH, ODJEKTPOCTATHYECKas 3allluTa, 3a3eMJICHHE JJEKTPOIPHOOPOB, KCEPOKC,
CTpYHHBIH TPUHTEp, 3JIEKTpOHArpeBaTelIbHbIE NPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHL,

rajJlbBaHHMKa.

11 KJIIACC

Pasnen 4. diekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrosiHHbIE MarHUTHL. B3anMo1€iiCTBHE MTOCTOSSHHBIX MAarHuTOB. MarautHoe none. Bexkrop
MarHuTHOM MHAYKIMH. [[prHIMN cynepno3uumuym MarHUTHBIX 1osied. JIMHUM MarHUTHOM MHYKIIMH.
Kaptruna nuHuit MarHUTHOM MHAYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe moje NpOBOAHUKA € TOKOM. KapTuHa NWHUNA WHAYKIMHA MAarHUTHOTO MOJs
JUTMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKHA ¢ TOKOM. OTBIT
Opcrena. BzaumopaencTeue mpoBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuua JlopeHniia, e€ Monyib U HanpasiieHUe. [[BUkeHne 3apsKeHHOM 4acTUIIbl B OJIHOPOJIHOM
MarHuTHOM noJie. Pabora cumsr Jlopeniia.

SBreHWEe AIEKTPOMArHUTHOM WHAYKIMHU. [lOoTOK BekTOpa MArHUTHOM  WHIYKIHH.
DIEKTPOABUKYILAS CUJIA UHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapazes.

BuxpeBoe nsnekTpuueckoe Moje. INEKTPOJBIKYIIAs Cuia HMHAYKIHH B TPOBOJHUKE,

ABYDKYIHIEMCS MMOCTYIATCJIBHO B OJHOPOJHOM MarHuTHOM II0JIC.



IIpaBuio Jlenua.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JIE.

TexHuueckue yCTpOMCTBA M  NPAKTUYECKOE TNPUMEHEHUE: TIOCTOSHHBIE MAarHUThI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOABUKYILIEH CHIIbI MHAYKIHMH OT CKOPOCTH W3MEHEHUSI MAarHUTHOIO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3yueHne MarHuTHOTO TOJIsI KaTYLIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

Uccnenoanue siBIeHUS 3IEKTPOMArHUTHON MHTYKIIUH.

Pa3nen 5. Kosredoanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eoanus

Konebarenbnast cuctema. CBOOOmHBIE MeXaHWYEeCKHWe KojeOaHus. [apMoHWYEcKue
koneOanus. llepuon, wacrora, ammumryaa u (aza xonebanuil. [IpyXUHHBIH MasSTHUK.
MaremaTrueckuii MasSTHUK. YpaBHEHHE TapMOHHUYECKUX KoseOanuil. [IpeBpaiienue sHEpruu npu
TapMOHHYECKHUX KOJICOaHUIX.

KonebGarenbuplii  KOHTYp. CBOOOJHBIE DJJIEKTPOMarHUTHBIE KOJEOaHUS B HJICATLHOM
KOJeOaTeIbHOM  KOHTYpe. AHAQJIOTHS MEXKAYy MEXaHWYECKUMH H  JJEKTPOMArHUTHBIMH
kosebanusmMu. dopmyna Tomcona. 3akoH COXpaHEHHs] PHEPrUM B HJICATBLHOM KOJe0aTeIbHOM

KOHTYpE.



[IpencraBienue o 3aryxarolux KoieOaHUSAX. BbIHYyXIeHHble MEXaHUYECKHE KOJeOaHUS.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHblii Tok. CHHyCOWJANbHBIA INEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBonacTBo, mnepemaya M MOTpeOJICHHE DSICKTPUUECKON JHEPIHH.
OKOJIOTUYECKME PHUCKM IIPU MPOU3BOACTBE 3JIeKTpo3Hepruu. KynbTypa HUCHOIB30BaHUS
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HH.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: AIEKTPUUECKUN 3BOHOK, T€HEPATOp
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJyieOaTEIbHOM CHUCTEMbl (MPYKHUHHBIM WM MaTeMaTHYEeCKUN
MasITHHK).

Habmroienue 3aTyxaronmx kojaebaHu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcumsuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HaNpsDKEHWsT OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocneaoBaTeNbHOM COEJUHEHHHM PE3UCTOpa, KaTyIIKU HHIAYKTUBHOCTH H
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAJIbIX KOJI€OaHWM Irpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne MEPEMEHHOIO TOKa B LENM M3  IOCIEAOBAaTENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbLE 60JIHbL

MexaHuueckue BOJIHBI, yclloBUs pacnpocTpaneHusd. Ilepuon. CkopocTh pacnpocTpaHEHUS U
JuinHa BosHBL. [lonepeunsie U mpoaoibHble BOMHBL. VHTepdepeHus u 1udpakius MeXaHHIeCKuX
BOJIH.

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

ONEKTPOMarHUTHBIE BOJHBL. YCIOBUS M3JIY4YEHMsI 3JIEKTPOMArHUTHBIX BOJH. B3aumuas

opueHTanus BekTopoB E, B, V B anexTpoMarHuTHOi BosiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:



OTpa)keHHe,  MpelioMJIeHue,  nojspuzauus,  Audpakaus,  uHTepdepeHuus.  CKOpoOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ixana snekTpoMarHUTHHIX BOJIH. [IprMeHeHNEe 3JIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOIIEH CPE/Ibl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
yIbTpPa3ByKOBasi [MAarHOCTUKA B TEXHUKE M MEIUIMHE, pajgap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOMEPEYHBIX U MTPOJIOIHHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue nntepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGroieHne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON ¥ YaCTOTON KOJICOAHMIA.

HccnenoBanue CBOWCTB 3J€KTPOMArHUTHBIX BOJIH: OTpaKeHHUE, MPEIOMIIEHUE, MOISpU3aLus,
Tudpakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsmonuHeliHOe pacnpocTpaHEHHE CBETa B OJHOPOJHOW cpelie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBl OTpaXkeHMs cBeTa. l[locTpoeHue H300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIICHUS CBETA. AOCOIIOTHBIN MTOKa3aTeNlb MTPEIIOMIICHUSI.
ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CioxHbIN cocTaB 6eroro cera. Lper.

Cobupatoiue 1 paccenBaroie JuH3bl. ToHkas muH3a. @OKyCHOE pacCTOsSHUE U ONTUYeCKast
cuna ToHKOM nuH3bL. [locTpoeHne wn300pakeHHII B cOOMpArONIMX W PACCEMBAIOIIMX JIMH3aX.
dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

Bonnoas ontuka. MaTepdepennus cBera. KorepeHTHbIC HCTOUHUKH. Y CIIOBHSI HAOIIOACHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTE€PPEPEHLUOHHON KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. Judppakunonnas pemeéTka. Y caoBue HaOIOICHHS TIaBHBIX MAKCUMYMOB

IpU MMaJJCHUH MOHOXPOMAaTHYECKOI0 CBeTa Ha TU(PAKLINOHHYIO PEIIETKY.



[Tonsipuzanus ceera.

TexHUYECKHE YCTPOHCTBA W TIPAKTHUYECKOE MPUMEHEHHE: OYKH, Jiyma, (oToamnmapar,
MPOSKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, MU(paKIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeitHOe pacnpocTpaHeHuEe, OTpakeHHUe U IpesoMiieHue cBera. OnTuyeckue
puOOpHI.

[TonHoe BHyTpeHHee oTpakeHne. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKCHHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HaGronenne naTepdepeHIim cBera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue aucnepcun cBera.

[TomydyeHue ciekTpa ¢ MOMOIIBIO MPU3MBIL.

[Tosryuenue cekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

Habmroienue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne mokazaresst mpeIoMIICHUs CTEKJIa.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

H8.6J'IIO,I[CHI/IC AUCIICPCHUH CBETA.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH
I'paHnnBl IPUMEHMMOCTH KJIacCHYeCKOM MexaHuku. llocTynartsl cnenumansHOM Teopun
OTHOCHUTEJIBHOCTU: HMHBAPUAHTHOCTb  MOJAYJIS CKOPOCTH CBETa B  BAaKyyMe, IIPUHIIHII
OTHOCHUTEJIBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.

CBs13b MacChI C 3HepFHeﬁ 1 UMITYJIbCOM pCHHTI/IBHCTCKOf/'I JacCTUIbI. BHCpFI/IH ITOKO4.

Pazgen 7. KBantoBasi ¢pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. @opmyna [Inanka cBs3u >Heprun (OTOHA C €ro YaCTOTON. DHEPrusi U UMIIYIbC

¢dorona.



OtkpeiTue u uccnenoanne horodddexra. Onwitel A. I'. CroneroBa. 3akonsl Gotorddexra.
VYpaBuenue DitHmreliHa g Gororddexra. «KpacHas rpanuma» gororddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuuyeckue YCTpPOHCTBA M MpaKTUYECKoe MpHUMeHeHue: (OoTodneMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®dotor(dekT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -uactun. Ilmaneraphas
monenb atoma. [loctynatel Bopa. M3nyuenue u morsomeHue (OTOHOB MPHU MEPEX0Jie aroMa ¢
OJIHOTO YPOBHSI 3HEpruu Ha Jpyroi. Buasl cnektpoB. CrieKTp ypoBHEH SHEPruu aToMa BOJ0poAa.
BonnoBsele cBolicTBa yactull. BosHbl 1e bpoiinsa. KopnycKynsipHO-BOJHOBOW Tyaan3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudyeckue yCTpPOMCTBA M IPAKTHYECKOE INPHUMEHEHHME: CIEKTPAJIbHBIA  aHaIU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue mnHeRvaTbIX ClIeKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HabGnronenue muHEHYaToOro CriekTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTHI, TOKA3bIBAIOLINE CI0XKHOCTh CTPOEHUs siipa. OTKpbITHE PaOaKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeseneHuIo cocTaBa paJMoOakTHBHOro u3iaydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paquoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTtkpbiTHE TIPOTOHA M HeWTpoHa. HykinoHnHas moxaens siapa IeizenOepra—lBanenko. 3apsin

anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIM Oera-pacman. ['amma-usnmydenue. 3aKOH

paJIMOaKTUBHOTO pacmaja.



DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. JedekT macchr siapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii  peakrop. Tepmosimepusiii  cuuTe3. [IpoOimemMbl W MEPCHEKTUBBI  SACPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHNS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHULL.

OyHnaMeHTaIbHbIE B3auMoAelcTBus. EquHCTBO (hru3nyeckoit KapTHHBI MHpA.

TexHHYeCKHEe YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IO3MMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3BUTHs acTpoHOMUU. [IpUKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, INIAHETHI, UX BUIUMOE JBUKCHHUE.

ConHeyHas cuctema.

Comnre. ConHeunast akTuBHOCTh. Mictounnk sHeprun ComHIa U 3BE3/. 3BE3/IbI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMma «CHEKTpalbHBIM KJIACC — CBETUMOCTBY». 3BE3NbI TJIaBHOM
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JJId  3BE3J  IJIABHOM
MocJieIoBaTeIbHOCTH. BHyTpeHHee crpoenue 3BE37. CoOBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0XKIACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTaMbl )KU3HU 3BE3].

Mnineunsiii [Iyte — Hama [Manaktuka. [lonoxxenne u aBmxenue Connua B I'anaktuke. Tumbl
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpax TalaKTHK.

Bcenennas. Pacmupenune Bcenennoil. 3axkon Xa00na. Pasz6eranue ramaktuk. Teopus
Bonwmmoro B3peiBa. PennkToBoe n3nydeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYXEHHBIM TJ1a30M C UCMOIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs
OTpesiecNieHUs] TIOJOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, maner, Mieunoro [lyTu.



Oo6o0maroiee NOBTOpeHne

Ponb ¢u3uku 1 aCTpOHOMHUHU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COIUATBHON U 3TUYECKOM
cdepax IesTEIBHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKHU M aCTPOHOMHUHU B COBPEMEHHOW HAay4HOM
KapTUHE MHUpa, poib (U3HUECKON Teopuud B (POPMHUPOBAHUM MPEICTABICHHUN O Qu3ndeckon
KapTUHE MUpPa, MEeCTO (PU3MUECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTABICHUN O IIPUPOJE.

MexnpeaMeTHbIe CBA3H

Uzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs € Y4ETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OUOJIOTUH, XUMUH, Teorpaduun
Y TEXHOJIOTHH.

MeoicnpeOomemnvle nowsamus, CBSI3aHHBIE C HW3YYEHHUEM METOJIOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4dHbI QakT, runore3a, ¢u3MyUecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOICHUE,
3KCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CUCTEMBbI YPaBHCHHM, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMUHAT, CJIOXEHHE BEKTOPOB, MPOM3BOAHBIC AIIEMEHTAPHBIX (YHKIIHA,
MPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEIeICHNE TUIOIIAIN TUIOCKUX QUTyp U 00bEMa Tel.

bBuonoeus: snextpudeckue sBICHUS B KUBOM MPUPOJIE, KoJieOaTEIbHbIE TBUKEHUS B KHBOM
MIPUPOJE, ONITHYECKUE SIBJICHUS B dKUBOW MPUPOJIE, ICHCTBUE pAIHAIIMN HA )KUBBIE OPTraHU3MBI.

Xumusi: CTpOEHHME AaTOMOB W MOJIEKYJ, KPHUCTAJNIMYECKasl CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTATUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHATIHN3.

l'eocpaghusa: MarHuUTHBIE TONIOCA 3€MJIM, 3aJI€KU MArHUTHBIX PYA, (OTOCHEMKA 3EMHOMN
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonocus: NUHUM DIEKTPOINEpPENAdy, NEHEPATOP MHEPEMEHHOIO TOKA, 3JIEKTPOJIBUIATEND,
WHAYKIIMOHHAS Te4b, pajap, paguoNpUEMHHK, TEJIeBU30p, aHTeHHa, Ttenedon, CBU-meus,

MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TNTPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yuyeOHOro mnpeamera «®Pu3nkKa» Ha ypOBHE cpeAHero oOmero oobpazoBaHUs
(6a30BBII YPOBEHB) TOKHO OOECTIEUUTD JOCTHKEHUE CIESIYIOIUX JIUYHOCTHBIX, METAlpeAMETHBIX

U MPpCAMETHBIX O6pa3OBaTeJIbHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3ybTaThl OCBOCHUS ydeOHOro mnpeamera «Du3uKa» TOIKHBI OTpPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIUXCsi PYKOBOJACTBOBATHCS CHOPMHPOBAHHOW BHYTpPEHHEU
MO3UIUEH JTUYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPHEHTAlMi, TO3UTUBHBIX BHYTPEHHUX yOEXIICHUH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM LIEHHOCTSIM POCCHIICKOT0 00IIecTBa, pacuIMpeHne KU3HEHHOTO
ONbITa U OIBITA JEATEIBHOCTH B MPOLECCE PEATH3aMU OCHOBHBIX HAIIPABJICHHI BOCIHUTATEIBHON
JIESATCILHOCTH, B TOM YHCJIC B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3WIMM  OOydYaroImierocs Kak AakTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBa;

MPUHATHE TPATUIIMOHHBIX OOIIEUETIOBEYECKUX TYMAHUCTHYECKUX U JIEMOKPATHUYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B MHTEpPECaxX TIPa)JaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

yMEHHUE B3aUMOJICUCTBOBATh C COIIMAIbHBIMUA WHCTUTYTaMH B COOTBETCTBHH C X (DYHKITUSIMU
Y Ha3HAUCHHEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh POCCUMCKON I'pa)KTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM POCCUNUCKUX YUEHBIX
B 00nacT (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHCHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEro;



4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K Pa3InIHbIM chepaM npoecCHOHATBHOMN NEATEILHOCTH, B TOM YHCIIE CB3aHHBIM C
¢u3uKOl ¥ TEXHMKOW, yMEHHE COBEepUIaTh OCO3HAHHBIA BBIOOp Oyaymieidl npodeccuun u
pea30BEIBATH COOCTBEHHBIC )KM3HECHHBIC TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO U CaMOOOpa30BaHHUIO B 00nacTH (PU3MKK Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c()OPMUPOBAHHOCTh  JKOJOTHYECKOH KYyJIbTYphl, OCO3HAHWE TJIO0AIBHOTO XapakTepa
IKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHKME M OCYIICCTBICHHE JICHCTBHI B OKPYXKAIOIICH Cpe/ie Ha OCHOBE 3HAHHMS IICIICH
YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacIIMpeHue OmbITa JSATSILHOCTH YKOJIOTUYECKOW HAIPABICHHOCTH Ha OCHOBE MMEIOITUXCS
3HaHM TT0 PHU3UKE;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
¢buznyeckoil HayKu;

OCO3HAaHHE IIEHHOCTH HAy4YHOW NEeSATENIbHOCTH, TOTOBHOCTh B TpOIlECCe M3yueHUs (PU3UKU

OCYHICCTBJIATD NPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTE NHANBHUAYAJIBHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA
ba3oBble JJornueckne geicTBUs:
CaMOCTOSITENIbHO (HOPMYyJTUpPOBaTh W aKTyaIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONpEeNIENATh UEIHU JACSITeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUKEHNUS,
BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3UUECKUX SBIICHUSX;
pa3zpabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaInu3a UMEIOIINXCS MaTepUaIbHbIX U
HEMaTepUaAIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJISAM,

OIICHUBATh PUCKH MOCIICICTBHUI IS TCIBHOCTH;



KOODJMHUPOBaTh ¥ BBHINOJHATH pabOTy B YCIOBUSX PEATBHOTO, BHPTYAILHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBrble ucciaenoBareJnLCKue AeliCTBHA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBHIMH MOHATUSAMH W METOJAaMU (PU3UUECKOH
HAYyKH;

BJIQJICTh HABBIKAMH Y4eOHO-HMCCIICIOBATENIBCKOW U TPOCKTHOW JCSITENLHOCTH B 001acTH
(GU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY IOMCKY METOJIOB PEIICHHS 3ajad
(U3UIECKOTo CoepIKaHMs, TPUMEHEHHUIO Pa3JIMYHBIX METO/IOB TIO3HAHMS,

BJIQJICTh BHJAMHU JICATEIHHOCTH IO TOJIYYCHUIO HOBOTO 3HAHHS, €r0 HWHTECPIIPETAIINH,
peoOpa3OBaHUIO0 U MIPUMECHCHUIO B PA3NIMYHBIX YU4EOHBIX CHUTYAIUSX, B TOM YUCIIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITH IPHYMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1ady, BbIIIBUTATh TUIIOTE3Y
e€ peneHus, HaXOUTh apTyMEHTHI JIJIS JOKA3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MmapaMeTphl
U KPUTEPUU PCIICHHSI,

AHAIM3UPOBATH TMOJIYUYEHHBIE B XOJI€ PEIICHUs 3a/1a4ll Pe3yNbTaThl, KPUTUYECKU OIICHUBATH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a/J1a4l B 00Pa30BaTEIHHON JIEATCILHOCTH, B TOM
YUCIIe TP N3YICHUN (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUS N0 (PU3HMKE B IPAKTHUUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMH TIOJTYYCHHS WHQPOpPMAIUU (DU3UIECKOTO COJCPIKAHHUS M3 HCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSTECIILHO OCYIIECTBIATH IOWCK, aHaJIW3, CHUCTEMATH3AlWi0 |
MHTEPIIPETANIO HHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCTIOJIB30BaTh CPEICTBA MHPOPMAIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHW3alMOHHBIX 3aJa4 C COOJIOJCHWEM TpeOOBaHUI
OPrOHOMUKH, TEXHUKUA O€30MacHOCTH, TUTHEHBI, PEeCcypcocOepeKeHHs, MPABOBBIX U ITUYECKUX

HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;



CO3/aBaTh TEKCThl (PU3MUECKOTO COAEPKAHUS B Pa3IUYHBIX opMaTax ¢ y4éTOM Ha3HAuUCHUs
uHpOpMALlUM M IEJIEBOM ayJUTOpUHU, BHIOMpas ONTUMAIBbHYIO (OpMYy TpPEACTABICHUA U

BU3YaIM3aL1H.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JACATEIbHOCTH;

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

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBUAYAIbHON pabOTHI;

BbIOMpaTh TEMaTHUKYy W METOAbl COBMECTHBIX JEHUCTBUN C y4y€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 UieHa KOJUIEKTHBA,

MIPUHUMATH LI€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAMHUPOBATH JCHCTBUS
no €€ [OCTHUKEHUIO: COCTAaBJIATh IUIAH JEUCTBUHM, paclpelneisiTh poiau ¢ YYETOM MHEHHU
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Ka4E€CTBO CBOEIO BKJIAJa U KaX/I0r0 Y4aCTHUKA KOMaH bl B OOIIMN pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLICHMBATh MJEUM C MO3ULUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETUYECKOE MOBEJIEHUE B PA3IMUHbBIX CUTYALMSIX, IPOSIBIIATh

TBOPYECTBO U B006pa)KeHI/Ie, OBITh HWHHUIINATHUBHBIM.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATENBHYIO JEATEIBHOCTh B 00NACTH (PU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTAaBJIATh IUIAH PEIICHHs] PAacYETHBIX M KA4YeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHCHUSI  MPAKTUYECKOW PAabOTBI ¢  yU4E€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (hOPMHUPOBAHUIO U MPOSBICHUIO APYAUIIMU B 0071aCTH (HPU3UKH, TTOCTOSHHO

MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTH, OIICHUBAThH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEIILHON peliekcHH Kak OCO3HAHUWsSI COBEPIIAEMBIX JCUCTBUN U
MBICJIUTEJIbHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh PUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUS;

YMETbh OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAIHU3E PE3YJIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporiecce AOCTHKECHHS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI IO (DU3HKE IS
YPOBHSI CpeAHero oO0miero obpa3oBaHus y OOYyYarOIUXCS COBEPIIEHCTBYETCS 3MOILMOHAIBHBIN
WHTEJJIEKT, MPEANoIaralonuii cChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE IMOILMOHAIBHOE COCTOSHHE,
BUJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMUSI, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH OTBETCTBEHHOCTH
3a CBOE MOBEJIEHUE, CIOCOOHOCTh AJaNTHPOBAThCS K OMOIMOHATIBLHBIM H3MEHEHHSIM U TMPOSBIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIXKCHHIO 1€ U YCIexy,
ONTUMHU3M, HHUIIMATUBHOCTH, YMEHUE JIEHCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh SMOIIMOHATHHOE COCTOSHHE JIPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COITMATPHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTpAaWBaTh OTHOIICHUS C JIPYTUMHU

JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHBI
K xonmy obOyuenus B 10 kjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



JEMOHCTPUPOBATh Ha NpUMepax poilb U MeCcTO (PU3MKU B (POPMHUPOBAHUHU COBPEMEHHOMN
HAay4YHOM KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B IPAKTHYECKOU
JIeITEeIILHOCTH JIFOACH

YUUTBIBATh IPAHUIBI IPUMEHEHUS M3YUEHHbIX (PU3MUECKUX MOJeNeil: MarepuanbHas TOYKa,
MHeplLHaibHas cucreMa orcuéra, aOCOJIOTHO TBEPAOE TENO, MJEAIbHBIM ra3, MOJEIN CTPOCHHUS
ra3oB, >KUJKOCTEH M TBEPIBIX TN, TOYCUHBIH SICKTPUUYECCKUNA 3apsiyl MPU pEIIeHUN (PU3HMUECKUX
3az1ay;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (MPOLECCh]) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHs BEIIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOIIMHENHOE IBUKEHHE, CBOOOJHOE NAJICHUE Tell, JBUKEHHE
10 OKPY>KHOCTH, WHEPLUS, B3aUMOJCHCTBHE Tell, Tuddy3us, OPOYHOBCKOE IBM)KEHUE, CTPOCHUE
KHUJIKOCTeH M TBEPIBIX TeJ, U3MEHEHHE 00b&Ma Tel MpU HarpeBaHuM (OXJaKIEHUH), TEIUIOBOE
paBHOBECHE, HCIApPEHHUE, KOHICHCALMA, IUIABJICHHE, KPUCTAJUIM3aLUs, KUIIEHUE, BIIAXXHOCTb
BO3/lyXa, IOBBIIICHUE JIABJICHMS Ta3a IPH €ro HArPEBaHWU B 3aKPBITOM COCYIE, CBA3b MEXKAY
IapaMeTpPaMM COCTOSIHUS ra3a B U30MPOLECCax, IEKTPU3ALMS TEJI, B3aUMOJCUCTBUE 3aps10B;

OIKCBIBATh MEXAHUUYECKOE JABUKEHHE, UCTIONB3Ys (PU3NUECKUE BETMUMHBI: KOOPAMHATA, MYTh,
IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHIA, UMITYJIbC TeJld, KHHETUYECKas JHEPIHUs,
NOTEHLMAJbHAsl HHEpPrusi, MeXaHudyeckas paboTa, MeXaHHWYecKas MOIIHOCTb; IpPH OINHUCAHUU
MPABWJIbHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BETMYHMH, UX 0003HAYECHUS U €IUHULIBI,
HaXOJUTh (POPMYJIBI, CBS3bIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETMYUHAMU;

OIKUCBHIBATh M3YYECHHBIC TEILJIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUs, HCIIOIb3YS
¢usnueckue BEIMYMHBL: JIaBlIieHHWE Ta3a, TeMIeparypa, CpeaHss KUHETHYecKas JHeprus
XAaO0THUYECKOr0 JBUKEHUS MOJEKYJ, CpPEIHEKBAaApaTU4HAsI CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSS HHeprus, pabora raza, Kod((QUIMEHT MOJE3HOro IEHCTBHS TEIUIOBOI'O
JIBUTATENIS; IPY OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICT UCIIOIB3YEMbIX BEIMYHH, UX
0003Ha4YeHUs M €IMHUIIBI, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (PM3UUECKYIO BEUYHHY C
JPYTUMU BEJTMYNHAM;

OIMUCBHIBATh M3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUYECKUE SIBICHUSA
(mporecchl), HMCMONb3ysl (pU3MUECKUE BEIMUYUHBL: 3JEKTPUUYECKUN 3apsi, DJIEKTpPUYECKOoe IO,
HaANPsDKEHHOCTD IOJIA, TOTCHIMAN, PA3HOCTh NOTEHIUAIOB; IIPH OMMCAHUKA IIPABWIILHO TPAKTOBATH
(Gu3n4ecKnil CMBICI MCIIOJIb3YEMbIX BEIUYMH, X 0003HAYEHUs M €JUHULBL; YKa3blBaTh (POPMYJIBI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYHMHAMU;

aHaAM3UpPOBaTh (U3NYECKUE IPOLECCHl U SBICHUSA, HCHOIb3yd (U3UUECKUE 3aKOHBI H

NPUHIUIIEL: 3aKOH BcemupHoro Tsrotrenus, |, |l u |1l 3akonpl HbloTOHaA, 3aKOH COXpaHEHUS



MEXaHUYECKOM SHEpruM, 3aKOH COXPAHEHUS HMIIYJIbCA, MPUHIMII CYNEPIO3ULUU CHJI, TPUHIMI
pPaBHONPABUSl MHEPIHAIBHBIX CHUCTEM OTCUETA, MOJICKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUS
BEIIIECTBA, ra30BbIE 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKON YHEPTUHU TEIJIOBOTO JIBUKECHUS MOJIEKYJ
¢ abCOIIOTHOM TeMIepaTypoH, epBbIi 3aKOH TEPMOJINHAMUKH, 3aKOH COXPaHEHUS 3JIEKTPUYECKOTO
3apsna, 3akoH KynoHa, mnpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKCHUE U YCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC HMPUHIMIIBI JEHCTBUS MALIMH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB;
pas3ynyaTh yCiIoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh OKCHEPUMEHTHI 0 HCCIEA0BaHUIO (U3NYECKUX SBICHUH M IPOLECCOB C
HCTIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHHIA, IPH 3TOM (OPMYIMPOBAThH MpodiieMy/3aaaqy
U TUIOTE3y Y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAHOBKY U3 IPEUIOKEHHOTO 000pYyJOBaHHS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh NPSMbIE U KOCBEHHbIEC U3MEPEHUs (PU3MUECKUX BEIMUYUH, IPH 3TOM BBIOMpAThH
ONTUMAIIBHBIA CIIOCOO WM3MEPEHHUsI M HWCIOJIb30BaTh HM3BECTHBIE METOJBI OLIEHKH IOTPEIIHOCTEH
U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMHU C MCIOJIb30BAaHUEM IPSIMBIX
U3MEpEeHUl, MpH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (UKCHUPOBATb pE3yJabTaThl IOIY4E€HHOU
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOJHI] U TPAQHKOB, J€IaTh BBIBOABI 110 PE3yabTaTaM
UCCIIEIOBAHHUS;

coOmoaTh mNpaBuia Oe30MacHOro TpyJda MNpHU TMPOBEIEHUM HCCIEIOBAaHUNH B paMKax
y4eOHOTO  SKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENILCKOM M NPOEKTHON  JIEATENbHOCTH ¢
UCTIOJIF30BAaHUEM M3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemarh pacu€THBIE 33]]a9i C SIBHO 33JJaHHOH (U3NYECKO MOJEINBI0, UCTIONB3Ys (PH3NUecKue
3aKOHBl W MPHUHLUIBI, HA OCHOBE aHAlIM3a YCJOBUS 33Ja4d BHIOMPATh (PU3MUECKYIO MOJIEINb,
BBIJICNIATE (U3MYECKHE BEIMYUHBI U (OPMYJbI, HEOOXOMUMBIE A €€ pelieHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEATLHOCTH IMOYYEHHOTO 3HAUYCHUS (PH3MUECKON BEITMYMHEI;

pemarh KadeCTBEHHBIC 3aJ]aud: BBICTPAWBATh JIOTHYECKH HETPOTUBOPEUUBYIO IEMOYKY
paccyXIeHU! ¢ ONOPOi Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCIIOJIb30BaTh NPU PEIICHUH Y4eOHBIX 3a]a4 COBpEMEHHble MH()OPMAIMOHHBIE TEXHOIOTHH
JUId TIOMCKa, CTPYKTYpUPOBaHMs, WHTEpIpETallMd W MpPEJCTaBIeHUs Y4eOHOH M HaydHO-
HOMNYJISIPHOM MH(OpMaIMK, MOJYYEHHOM U3 pa3IMUYHBIX UCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATh
NoJy4aeMyro HH(OpMaIuio;

NPUBOANUTH MPUMEPHI BKJIAJa POCCHMCKUX M 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pPa3BUTHE

HayKH, 00BbACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B MMOBCEAHEBHOMN JKU3HU JUIsl 00ecreueHUs
0€30MacHOCTH MPHU OOpAlICHUH ¢ MPHOOpPaMU U TEXHUYECKHUMH YCTPONCTBAMHM, JUISI COXPaHCHHS
3JI0pOBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKPYXKAIOIEeH cpejie;

paboTaTh B TpyIIe C BHIIOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJICH, IJIAHUPOBATh PaboTy
IPYNIbl, palMOHAIbHO pacHpeleNiaTh OO0S3aHHOCTH M IUIAHUPOBaTh  JESATEIBHOCTH B
HECTaHJApPTHBIX CHUTYalUsAX, aJE€KBaTHO OLICHMBATh BKJIAJ KaXXJOI'0 M3 YYaCTHUKOB TIPYIIbl B
peLIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

K xonmy obyuenuss B 11 kjacce nmpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTO (PHU3MKH B (POPMHUPOBAHUM COBPEMEHHOMH
Hay4YHOM KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTHH, B IPAKTHYECKOU
JEeSTENIbHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAaHULBl MPUMEHEHHUS HW3YYCHHBIX (U3MUECKUX MOJENEH: TOYEUHBIH
AIIEKTPUYECKUH 3aps], Jdy4 CBETa, TOUEUHBI UCTOYHUK CBETA, AJIEpHAs MOJIEIb aTOMa, HyKJIIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrio3HaBaTh (PU3MUECKUE SBJIEHUS (TMPOLECCh) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (HM3MKHU: 3JIEKTpUYecKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeWCTBUS TOKa, B3aMMOJCHCTBHE MAarHuTOB, 3JEKTPOMAarHUTHAs
UHAYKINS, J€HCTBHE MarHUTHOrO IIOJIE Ha NPOBOJAHMK C TOKOM M JBHXKYLIMICS 3apsi,
3JIEKTPOMAarHUTHbIE KoJeOaHUs M BOJIHBI, MPSIMOJIMHEHHOE pacnpOCTpaHEHUE CBETa, OTpa)KEeHUE,
npejaoMieHue, uHTepdepeHIus, Iudpakuus | MOJsApHU3allds CBeTa, JUCHEepCUs CBETa,
dotoanexkrpuueckuii dpdext (bhoTodrdPdekt), cBeTOBOE NaBlIeHHE, BOZHUKHOBEHHUE JHUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

ONHUCBHIBATh M3YYEHHBIE CBONCTBA BEIIECTBA (MJIEKTPUUYECKHE, MarHUTHbIC, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTb PAa3IMYHBIX CpEA) W ANEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCHIONB3YSl  (PU3WYECKHE BEJMYHMHBL: JJIEKTPUUYECKHM 3apsl, cuja TOKa, DSJIEKTPHUECKOe
HaNpsDKEHUE, AJIEKTPUYECKOE COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMATIOB, 3JEKTPOJBMKYIIAs CHIIA,
paboTa TOKa, MHIYKLMS MAarHUTHOTO Tmois, cwia Awmmepa, cuina JlopeHna, HHIYKTUBHOCTh
KaTyIIKH, SHEPrusl 3JEKTPUYECKOro M MAarHUTHOTO TIIOJIeH, Mepuoja W 4YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U Cujia TOKa B IPOLECCe TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosneOaHui, (QOKYCHOE pacCTOSHME M OINTHYecKas Cuja JIHMH3bI, NpPU OMHCAHUU MPaBUILHO
TPaKTOBaTh (PM3UUECKUN CMBICI HCIIOJIb3YeMbIX BEJMUMH, UX 0003HAUEHUS U €IMHUIIbI, YKa3bIBATh

(opMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHYUHAMU;



OITMCHIBATh N3yYECHHBIC KBAHTOBBIC SBJICHUS M MPOILECCHI, UCTIONB3YS (U3NYECKUE BEINIHNHBI:
CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETAa, SHEPTUsl U MMITYJIbC (OTOHA,
NepuoJ TOoJIypacraja, SHEPrus CBS3HM AaTOMHBIX siJep, MpPU OMUCAHWU IPABHIBHO TPAKTOBATh
(u3MYeCKUl CMBICI UCTIOJIB3YEMBIX BEIWYHH, UX 00O3HAYEHUS U €IUHUIIBI, YKa3bIBaTh (hOPMYJIHI,
CBSI3BIBAIOINME JAHHYIO (PU3MYECKyI0 BEIMUMHY C JIPYTUMH BEIMYMHAMH, BBIYHCIATH 3HAUYCHHE
(U3HYECKON BETUYMHBL;

aHATM3UPOBaTh (U3NYECKHUE MPOLECCHl U SBICHHSA, WCHONBb3YySd (HU3UUECKUE 3aKOHBI H
NpUHOUNBL: 3aK0oH OMa, 3aKOHBI MTOCIIE0BATEIBLHOTO U MTapaJLIeIFHOIO COSIMHEHUS IPOBOHUKOB,
3akoH J[koyms—JIeHna, 3akOH OJIEKTPOMAarHUTHOW WHAYKIHMH, 3aKOH IPSMOJMHEWHOTO
pactpocTpaHeHHsI CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETa, ypaBHEHHE
OnnmreitHa i hotodddexra, 3aK0H COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MUMITYJIbCa, 3aKOH
COXpaHEHUsI HIEKTPUIECKOT0 3apsia, 3aKOH COXPAHEHHsI MacCOBOTO YHCIIA, MOCTYIaThl bopa, 3aKoH
pPaJMOaKTHBHOTO pacmajga, IpH 3TOM pa3inyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHSA (TPAHULIBI, O0JIACTH ) IPUMEHHUMOCTH;

OTIpEeNIeNIATh HANPABICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO IOJISl TPOBOIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHua;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI TI0 HCCIEJIOBAHUIO (U3NYECKUX SBICHUH U TIPOIECCOB C
UCTIOJIB30BaHUEM NIPSMBIX H KOCBEHHBIX M3MEPEHHI: TIPH 3TOM (OPMYIMPOBAThH MpoOIeMy/3a1ady
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, coOMpaTh YCTaHOBKY M3 NPEAJIOKEHHOTo 000pyqoBaHUS,
IPOBOJUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYIIECTBIISITh IPSIMbIE U KOCBEHHBIE N3MEPEHUsT (PM3NIECKUX BEIWYHH, IIPU STOM BBHIOUPATH
ONTUMAIIEHBIA CIIOCOO0 WM3MEPEHUsT M HWCIOJIh30BAaTh HM3BECTHBIE METOMBI OICHKH MOTPENIHOCTEH
U3MEPEHUI;

UCCIIEIOBATh 3aBHUCUMOCTH (PM3MUECKUX BEIMYUH C UCIIOJIIB30BAaHUEM MPSAMBIX HU3MEpPEHUIl:
IpA STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHKCHPOBATH pPe3yJbTAaThl IOJYYEHHOW 3aBHCHMOCTH
(GU3NIECKUX BETMYMH B BUJIE TAOIUI] U TPApUKOB, AETaTh BEIBOJBI TI0 pe3yJIbTaTaM HUCCIIEIOBAHMS,

coOmoaTh mNpaBuia Oe30macHOro TpyJda MNpHU TMPOBEIEHUM HCCIEIOBAaHUNH B pPaMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HUCCIIEOBATENbCKOM M MPOEKTHOM  JIeATENBHOCTH  C
UCTIONIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JIAOOPAaTOPHOTO 000PYIOBAHNS;

pemate pacu€THbIC 3a/1a9 C SBHO 3aJaHHON (PU3NYECKON MOJEINBIO, UCIIOIb3Ys (PU3NIECKHUE
3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAIW3a YCJOBUS 3a/Ja4d BHIOMpPATh (PU3MUYECKYIO MOJEb,
BBIJICNIATE (U3UYECKHE BEIMYUHBI U (OPMYJBI, HEOOXOMUMBIC AN €€ pelIeHHs, MPOBOAUTH

pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BEIUYUHBI,



pelath KauyeCTBEHHbBIC 3aJa4yM: BBICTPAWBATh JIOTUYECKH HEIMPOTHBOPECUYMBYIO IEMOYKY
paccyKICHUI C OIIOPO HAa U3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUCCKHUEC SIBIICHHUS,

HCIIOJIB30BaTh IpPHU PCHICHUUA y‘-Ie6HBIX 3aaa4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIe TEXHOJIOTHU
JUIL  TIOMCKA, CTPYKTYPUPOBAHHUS, HMHTEPIPETAMK M TPEACTABICHUS Y4YeOHOW H Hay4dHO-
HONYJISIPHON MHGOPMAIMH, TIOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATH NMPUHIHUIBI ACHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pazianyuaTh
yCJIOBUS UX 0€30I1aCHOTO MCIIOIb30BAHMS B TIOBCEHEBHON JKU3HH;

NPUBOJMTh MPUMEPHl BKJIaga POCCHHCKHX M 3apYOEKHBIX YUYEHBIX-(PHU3MKOB B Pa3BHTHE
HAYKH, B 00BACHCHHE IPOIIECCOB OKPYKAOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BATh TCOPECTUYCCKUC 3HAHUA I10 (1)I/I3I/IKG B HOBCCILHCBHOﬁ JKU3HU 1A oOecrieueHus
0€30MacHOCTH TIPU OOpalIeHUH C MPUOOPAMHU U TEXHUYECKUMHU YCTPOHMCTBAMH, JJISI COXPAHEHHUS
3JI0POBBS U COOJIFOICHHSI HOPM 3KOJIOTHYECKOTO TIOBECHHUS B OKPYKAOIEeH cpeie;

paboTare B TpyIE C BBHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATh PaboTy
IpyOIbl, palMOHAIbHO pacHpeleNaTh O0S3aHHOCTM M IUIAHUPOBaThb  JEATEIBHOCTh B
HECTaHJAPTHBIX CUTYaIUsIX, aJCKBaTHO OILICHWUBATH BKJIAJ Ka)XJOTO M3 YYaCTHHUKOB TPYIIIbI B

peaiceHuc paCCManHBaCMOﬁ HpO6JI€MBI.
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