AHHOTaNMA K padoyeii nporpamme no ¢pusuke 7-9 kaace roc 000

Pabouas nporpamma no ¢usuke s 7-9 kiaaccoB pazpaboTaHa B COOTBETCTBUU:
¢ [Tpukazom «O6 yrBepkaeHnn DenepanbHbIX MepeyHel yueOHUKOBY,
@DenepanbHBIM rOCY1apCTBEHHBIM 00Pa30BaTebHBIM CTAaHIAPTOM OCHOBHOT'O OOIIEro 00pa3oBaHMUS
(ytBepxkaeH mpuKazoM MuHHCTEpCcTBa oOpa3oBaHuss M Hayku Poccuiickoit ®enepamuu ot
17.12.2010r. Ne 1897);
OcHOBHOI 00pa3oBaTeNbHON MTPOrpaMMOil OCHOBHOT'O 0011IeT0 00pa30BaHus;
[enu 1 3anaum Kypcea:
YCBOEHHE OOYYaIOLIUMUCS CMBICIAa OCHOBHBIX MOHSTHNA M 3aKOHOB (PM3MKH, B3aUMOCBSI3U MEX]Y
HUMU;
dbopMUpOBaHHE CHCTEMBbl HAayYHBIX 3HAaHUW O TpUpole, €€ (PyHIAMEHTAIbHBIX 3aKOHaX Ui
NOCTPOCHHS MIPEICTABICHUS O (PU3MUECKON KapTUHE MUPA;
dbopMupoBaHue yOeKIEHHOCTH B MMO3HABAEMOCTU OKPYKAIOIIET0 MUPa U JOCTOBEPHOCTH HAYUHBIX
METOJIOB €T0 U3yUYECHMUS;
pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuxcs U npuoOpeTeHue
OMbITa TPUMCHCHHS HAYYHBIX METOJIOB  TIO3HAHWS, HAOMIOIEHUS  (U3HYSCKUX  SBJICHUH,
MPOBEJCHUS OIMBITOB, MPOCTHIX OKCIEPUMEHTAIBHBIX HCCIEIOBAHUM, MPSAMBIX U KOCBEHHBIX
U3MEpPEHUIl C HCIOJb30BAHUEM AHAJIOTOBBIX W LU(POBBIX M3MEPHUTENBHBIX MPUOOPOB; OLIEHKA
HOTPELIHOCTEN JTH0OBIX U3MEPEHUN;
CUCTeMaTH3alus 3HaHU O MHOrooOpa3uu OOBEKTOB M SIBICHUN MPUPOIBI, O 3aKOHOMEPHOCTSX
IPOIIECCOB U O 3aKOHaX (U3WKKA IS OCO3HAHUS BO3MOXKHOCTH Pa3yMHOTO HCIOJIB30BAHHUS
JTOCTHKEHUI HayKU B AalbHEHIIIEM Pa3BUTUU IIUBUIIU3AIINH;
(dbopMUPOBaHNE TOTOBHOCTH COBPEMEHHOI'O BBITYCKHMKA OCHOBHOW IITKOJIBI K aKTUBHOW Y4eOHOM
JESTENIbHOCTH B HMH(OPMalMOHHO-00pa30BaTeNIbHON cpee o0liecTBa, MCIOJIBb30BAHUIO METOJI0B
MO3HAHUS B MPAKTUYECKON JESATENbHOCTH, K PACHIMPEHUIO U YIIyOleHUI0 (U3NYECKUX 3HAHUU U
BbIOOpa (hU3MKHK Kak MPOGUIBLHOTO MpeAMeTa i MPOJOKEHHsI 00pa3oBaHus;
OpraHM3alys 3KOJOTMYECKOI0 MBIIUIEHHUS U LIEHHOCTHOIO OTHOILIEHUS K TNPUPOJIE, OCO3HAHUE
HEOOXOIUMOCTH TMPUMEHEHHSI JOCTIDKCHUHW (U3MKM U TEXHOJOTUH MJii PalUOHAIBHOTO
MPUPOIONOIB30BAHUS;
MOHMMaHKe (PU3NYECKUX OCHOB U MPUHIIMIIOB AeHCTBUA (paOOThl) MAlllMH U MEXaHU3MOB, CPEICTB
MEePEBUKEHUSI U CBSI3M, OBITOBBIX MPUOOPOB, MPOMBINIJIEHHBIX TEXHOJIOTHYECKUX IMPOIIECCOB,
BIIMSIHUS MX HA OKPYKAIOUIYIO CPEAY; OCO3HAHNE BO3MOKHBIX TPUYMH TEXHOTEHHBIX M HKOJIOUYECKUX
Karactpod.
Joctuxenue 1enet paboyeit mporpaMMel 1o pusnke odecrneunBaeTcs pelieHueM CIeayouX 3a1au:

"  OpraHM3ais WHTEJUIEKTYalIbHBIX W TBOPUYECKHX COPEBHOBAHHM, MPOEKTHONM U y4yeOHO-
MCCJIEI0BATEIBCKOMN EATENbHOCTH;

" COXpaHEHHME M YKpeIUIeHHE (U3NYECKOro, TCHXOJIOTHYECKOTO U COLMAIBHOTO 3/I0POBBS
oOyJaromuxcsi, obecreyeHre ux 6e30MacHOCTH;

* (popMupoBaHHE TO3UTUBHOW MOTHUBAIIMK O0YUYAIOIMIUXCS K Y4EOHOM IeATeTbHOCTH;

= oOecreyeHHe YCIOBHMM, YYHUTHIBAIOIIUX HWHAMBUAYAIbHO-IMYHOCTHBIE OCOOEHHOCTH
00yJaromuxcs;

" COBEpIICHCTBOBAHHWE B3aMMOJCHCTBUS Y4YeOHBIX IUCIUIUIMH HAa OCHOBE WHTETPALIUU;
3HAKOMCTBO OOYyYaromuxcs € METOJOM HAyyHOTO MO3HAHWUS W METOJaMHU HCCIIETOBaHUS
O00BEKTOB H SIBIICHUN TPUPO/IBI;

* (opMupoBaHHE y 00yJarOIIMXCs YMEHUN HAOMI0JaTh MPUPOIHBIE SIBJICHHS U BBINOJHATH
OTIBITHI, JTA0OpATOPHBIE PAOOTHI M DKCIEPUMEHTATbHBIE HCCICIOBAHUS C HCIIOJB30BAHHEM
HU3MEPUTEIIBHBIX MPUOOPOB, MMPOKO MPUMEHSIEMBIX B TIPAKTHIECKOMN KU3HU;

" OBIaJeHHE OOy4YalOUIMMHCS  OOIICHAyYHBIMH  TIOHATUSMH: TPUPOJHOE  SBICHHE,
SMIIUPUYECKH YCTAHOBJIEHHBIM (akT, mpoOiema, TuUINOTe3a, TEOPETHUUECKUH BBIBOJ,
pe3ynbTaT SKCHEPUMEHTAIBHOU MTPOBEPKU;

" BJAJICHHE OJKCIEPUMEHTAIbHBIMH METOJAaMHU HCCIEIOBaHUS IpPH OINpeAeNieHUH pa3MepoB
MaJbIX Te,

" [OHMMAaHHE IPUYUH OPOYHOBCKOTO JBMKECHHS, CMAUMBAHMSI U HE CMAuYMBaHUS TEJI; pa3inyus
B MOJICKYJISIPHOM CTPOCHHUH TBEPJIbIX TEJ, )KUJIKOCTEH U Ta30B;

* ymeHue mnoinbp3oBathcss CU W mepeBOaUTh €IWHUIBI U3MEPEHHUS (U3NYECKHX BEIMYHUH B
KpaTHBIC U JIOJIbHBIE €TUHUIIBI,



YMEHHE UCTIONB30BaTh MOTYYCHHBIC 3HAHMSI, YMEHHSI U HABBIKH B TIOBCEHEBHOM XKU3HU (OBIT,
9KOJIOTHSI, OXpaHa OKpYKarolleil cpenbl);

MOHMMAaHUE B CIIOCOOHOCTh OOBSCHATH (DM3MUECKUE SBJICHHS: MEXaHHMYECKOE BIIKEHUE,
pPaBHOMEPHOE U HEPAaBHOMEPHOE JIBU)KEHUE, MHEPIIUS, BCEMUPHOE TATOTEHUE;

YMEHUE U3MEPSITh CKOPOCTb, MacCy, CUJy, BEC, CHJIy TPEHHUS CKOJIbKECHHS, CUJIy TPEHUS
KaueHusi, 00beM, IJIOTHOCTh, TEJa PaBHOJACHCTBYIOIIYIO JABYX CHJI, ACWCTBYIOUIMX Ha TEJO
B OJIHY M B IPOTUBOIIOJIOKHBIE CTOPOHBI;

BJIQJICHUE SKCIEPUMEHTAIbHBIMU METOJAMU HCCIIEJIOBAHUSI B 3aBHUCHUMOCTH IPOWIEHHOTO
MyTH OT BPEMEHH, Y/UIMHEHUS MPYXKUHBI OT MPHIOKEHHON CHUJIbI, CUJIbI TSXKECTHU Tela OT
Macchl Tejla, CHUJIbl TPEHHUS CKOJIKEHHUS OT IUIOMAAN CONPUKOCHOBEHUS TEl M CHIIBI
HOPMAaJILHOTO JIABJICHUS;

MOHMMAaHHE CMbICIa OCHOBHBIX (DM3MUYECKUX 3aKOHOB: 3aKOH BCEMHUPHOI'O TSITOTEHMSI, 3aKOH
I'yka;

BJIaJIcHHE CMoco0aMu BBINIOJIHEHUS PACYeTOB NPU HAXOXKJIEHUHU: CKOPOCTU (cpenHein
CKOPOCTH), ITyTH, BPEMEHU, CUJIBI TSKECTH, Beca Teja, IIIOTHOCTH TeJla, 00beMa, MacChl, CUJIbI
VIPYTOCTH, PaBHOACHCTBYIOLICH ABYX CUJI, HAIPABIECHHBIX MO OJTHOM MPSAMOI B COOTBETCTBHE
C YCIIOBUSIMH TTOCTaBJICHHOM 3a/1a4yi HA OCHOBAHHUH MCIIOJB30BaHUS 3aKOHOB (DH3UKH;
YMEHHE HAXOJUTh CBA3b MEXAY PU3NUECKUMU BETMYMHAMU: CUJION TSDKECTH U Maccoil Tena,
CKOPOCTH CO BPEMEHEM U IMyTeM, IJIOTHOCTU TeJla C €ro Maccoi U 00bEMOM, CHIION TsHKECTH
Y BECOM TeIa;

YMEHHE MePeBOIUTh GU3NYECKUE BEIUYNHBI U3 HecucTeMHbIX B CU 1 Hao00poT;

MOHUMaHWE MPUHIIUIIOB JEUCTBUSl TMHAMOMETPA, BECOB, BCTPEUAIOIINXCS B MOBCEIHEBHOM
JKU3HU, U CTIOCO00B oOecreueHus: 6e30MacHOCTH P UX UCIIOIb30BaHHH;

YMEHHUE HUCIIOJIb30BaTh IMOJYYCHHBIC 3HAHWSA, YMEHHUS U HABBIKM B MOBCEAHEBHOM KU3HU,
OBITY, OXpaHe OKPYXKAIOLIEeH Cpe/ibl;

MOHMMAaHUE M CIIOCOOHOCTh OOBSICHUTH (DU3MYECKUE SBJICHHS: aTMOC(EpHOE NaBICHHE,
JMaBJICHHUE >KUIKOCTEW, ra3oB W TBEpPABIX Tell, IUIaBaHHE Tell, BO3yXOIlJIaBaHUE,
pPaCTONIOKEHUE YPOBHS JKHJIKOCTH B COOOIIAIONIMXCS COCYaX, CYIIECTBOBAHNE BO3IYITHOM
000J104KH 3eMITI0, CIOCOOBI YMEHBIIICHUS U YBETTUYCHUS JaBICHHUS,

YMEHUE U3MEPSTH: aTMOC(PEPHOE JIaBlieHHe, JaBJICHUE KUJIKOCTH Ha JIHO M CTEHKH COCYJa,
cuty Apxumena;

BJIJICHUE YKCIIEPUMEHTAIbHBIMU METOJJaMHU UCCIIEOBAHUS 3aBUCUMOCTH: CUITBI ApXHUMe/ia OT
00BeMa BEITECHEHHO BOJIBI, YCJIOBHIA TJIaBaHUS TeJa B )KUAKOCTU OT JCHCTBHSI CHIIBI TSKECTU
Y CHJIBI ApXuMena;

MOHMMAaHKE CMBICIIa OCHOBHBIX (PU3NYECKUX 3aKOHOB 1 YMEHHUE MPUMEHSATh UX Ha MPaKTUKE:
3akoH [lackans, 3akoH Apxumena;

MOHMMaHWE TPHUHIMIIOB  JAeicTBUs ~ OapoMeTpa-aHepouga, MaHOMETpa, Hacoca,
TUPABIMYECKOTO MPECCca, ¢ KOTOPHIMU YEJIOBEK BCTPEYACTCS B TIOBCEJAHEBHOW KHU3HH H
croco6oB obecreueHust 0€30MacCHOCTH MPU UX UCIIOJIb30BAHUY;

BIIQJICHUE CIOCOO0AMU BBITIOJHEHUSI PACUYETOB ISl HAXOXIACHHUS JaBJICHHS, JIaBJIICHHE
JKUJKOCTU HA JIHO U CTEHKH COCYyJa, CHJIbl ApXUMeAa B COOTBETCTBUE C MOCTaBICHHOU
3a/layd Ha OCHOBAHWH HMCIIOJB30BAHUS 3aKOHOB (DH3UKH;

YMEHHUE UCTOIb30BaTh MOJIYYEHHbIE 3HAHUS, YMEHUS U HaBbIKK B TIOBCEAHEBHOM JKU3HH,
9KOJIOTUH, OBITY, OXPaHE OKPYKAIOIIEH Cpe/ibl, TEXHUKE O€30MacHOCTH;

MOHMMAaHUE M CIOCOOHOCTh OOBSICHATh (PHU3UYECKHE  SIBICHHUS:  paBHOBECHE  Tell
MIPEBPAILICHUE OJTHOTO BUJIa MEXaHUYECKOW YHEPTUH IPYTOW;

YMEHHE U3MEPATh: MEXaHUUECKYIO padOoTy, MOIIIHOCTh TeJla, MIEY0 CHIIbI, MOMEHT CHUJIBL;
KII/I, noTeHIuaTbHYIO U KHUHETUYECKYIO SHEPTHIO;

BIIQJICHUE HKCIIEPUMEHTAIILHBIMU METOAaMU UCCIIEA0BAHUS MIPU ONPEICICHUU COOTHOLIECHUS
CHJI ¥ TIJIeY, /I pAaBHOBECHS phluara;

MOHMMAaHHE CMBICTIA OCHOBHOTO (DU3MYECKOT0 3aKOHA: 3aKOH COXPAHEHHUS YHEPTHUH;
MOHWMaHWE TMPUHIUINOB JEUCTBUS phluara, OJIOKAa, HAKIOHHOW IIJIOCKOCTH, C KOTOPBIMHU
YeNIOBEK BCTPEYAETCs B TMOBCETHEBHOW >XKM3HU M CIOCOO0OB oOecmeueHuss 0e30MacHOCTH
IPU WX UCIIOJIb30BAHUH;

BJIQJICHWE CIOCOOAMH BBITIOJIHEHUS PACUETOB I HAXOXKICHHS: MEXaHUYECKOW paboThI,
MOIIHOCTH, YCJIOBHUS paBHOBECHUs] CUJ Ha phiyare, MoMeHTa cuibl, KIIJ[, kuHeTnueckou
Y NIOTCHIUAIIbHOW SHEPTHUH,



YMEHHUE MCMOJb30BaTh IMOJYYEHHBbIC 3HAHUS, YMEHHUS W HABBIKM B MOBCEIHEBHOM KU3HH,
9KOJIOTHH, OBITY, OXpaHe OKpY>KaloUleil cpe/ibl, TEXHUKE O€30MacHOCTH.

[TpeameTHBIMU pe3ysibTaTaMU U3y4eHHsI Kypca (GU3MKHU 8 Kiacca sIBISIOTCS:

MOHUMAHHWE M CIHOCOOHOCTh OOBSCHATH (PU3MUECKHE SIBICHUS: KOHBEKIMS, HW3TydCHHUE,
TEIJIONPOBOJHOCTh, U3MEHEHUE BHYTPEHHEH SHEPruM Teja B pe3ylibTare TeIulonepeaadu
WiIu paboThl BHENIHUX CHWJI, HCIapeHue (KOHJEHCalus) M TUIaBJICHHE (OTBEpiICBaHUC)
BEILECTBA, OXJIAXKICHUE >KUJAKOCTH MPU HCIAPEHUHU, KOHICHCAIUs, KUIICHUE, BBIMAJICHUE
POCHI;

YMEHUE U3MEpAThb: TEMIEPATypy, KOJMYECTBO TEIUIOTHI, YJEIbHYI TEIUIOEMKOCTh
BEIIIECTBA, YACIbHYIO TEIJIOTY ILJIABJICHUS BEIIIECTBA, ylenbHas TEIIOTY
napooOpa3zoBaHus, BIAKHOCTb BO3AYyXa;

BJIQJICHUE SKCIIEPUMEHTAIBHBIMA METOJIAMHM HCCIICOBAaHUS 3aBUCUMOCTH OTHOCHTEIHHOU
BJIQKHOCTH BO3JlyXa OT JaBJCHUS BOJSHOIO TIapa, COJIEpPHKAIlerocss B BO3AyXe MpH
JIAHHOM TeMIepaType W JaBJI€HUs HACBHIIICHHOTO BOJSHOIO Iapa: ONpeACNICHHs YACIbHOU
TEIJIOEMKOCTH BEILIECTBA;

MOHUMAaHWE TPUHIMIIOB JICHCTBUS KOHACHCAIIMOHHOTO U BOJIOCHOTO THTPOMETPOB
MICUXPOMETpa, IBUTATENISI BHYTPSCHHETO CTOPAHUS, IMAPOBON TYpOMHBI ¢ KOTOPBIMHU YEIIOBEK
MTOCTOSTHHO BCTPEYAETCS B MOBCEIHEBHOW JKM3HU, M CIIOCOOOB 0OecTieUeHHsI 0€30MMacHOCTH
MIPU KX UCIIOJIb30BaHUU;

MOHUMAHWE CMBIC/Ia 3aKOHA COXPAHEHHUS M MPEBpAlICHUS YHEPrud B MEXAHUYECKUX U
TEIUIOBBIX MPOLIECCaxX U yMEHUE IPUMEHSATD €ro Ha MPAKTUKE;

OBJIAJICHUEC PA3HOOOPA3HBIMH CIIOCOOAMH BBIMIOJIHCHUS ~ PacdyeTOB  JUIS  HAXOXKICHHUS
yIETbHON TEIJIOEMKOCTH, KOJIMYECTBA TEIUIOTHI, HEOOXOIUMOTrO AJIsi HarpeBaHUs Tela WIH
BBIZICJIIEMOT0 UM TIPH OXJIAXKICHUU, YACIBbHOW TEIUIOTHI CrOpaHus, YJEIbHON TEeIIoThI
TUTABJICHUS, BJIAXXHOCTU BO3AYyXa, yIEIbHOW TEIJIOTHl MapooOpa3OBaHUsS U KOHJEHCAIIHUH,
KII/] TenmoBoro nBuratenss B COOTBETCTBMM C YCJIOBUSAMHM IIOCTaBJICHHOW 3aJayd Ha
OCHOBaHUHU HCIOJB30BaHUS 3aKOHOB (PU3HKH;

YMEHHUE MCTOJIb30BaTh MOJYYECHHBIC 3HAHUS, YMEHUSI U HABBIKM B IIOBCEIHEBHOW IKW3HH,
9KOJIOTHH, OBITY, OXpaHe OKPYKaIOUIeH cpe/ibl, TEXHUKE Oe30MacHOCTH;

MOHUMAHUE M CIOCOOHOCTh OOBSCHATH (DU3UYECKHUE  SBICHUS:  DJEKTpU3AIUS  Te,
HarpeBaHUE€ IPOBOJHUKOB JJIEKTPUUECKMM TOKOM, DJIEKTPUUECKHM TOK B MeTaulax,
ANEKTPUYECKHUE SIBJICHUS B IMO3UIIMN CTPOEHUS aTOMa, IEUCTBHS DJIEKTPUUECKOTO TOKA,
YMEHUE U3MEPSATH CUILY SJIEKTPUUECKOTO TOKA, SJIEKTPUUYECKOE HANPSHKEHHUE, JIEKTPUUYECKUN
3apsiji, IEKTPUIECKOE COMTPOTUBIICHHE;

BJIQJICHUE SKCHEPUMEHTAIbHBIMU METOJAMHM HCCIEAOBAHUS 3aBUCHUMOCTH CHJIBI TOKa Ha
y4acTKe ILEeMH OT DJEKTPUYECKOTO  HAMpPSKEHUs, DJIEKTPUUECKOTO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, TUIOUIaJH IMONEPEYHOr0 CEUYEHUs U MaTepuaa;

MMOHUMaHWE CMBICIIa 3aKOHA COXPAHEHHUSI AJIEKTPUUECKOTo 3apsa, 3akoHa Oma s ydacTka
uenu. 3akoHa Jxoyns-Jlenua;

MMOHUMaHWE MPUHIINT ACHUCTBUSL IJIEKTPOCKOIIA, JIEKTPOMETPA, TAIbBAHUYECKOTO DJIEMEHTA,
aKKyMynaTopa, (oHapuka, peocrara, KOHAEHCATOpa, JaMIlbl HaKaJMBaHUS, C KOTOPBIMHU
YeJIOBEK CTAaJKHUBACTCI B ITOBCEIHEBHOM JKHM3HH, M CIIOCOOOB oOecrmeueHHUsT Oe30IacHOCTHU
MpU HX UCIOJIb30BAHUU;

BIIAJICHUE PA3TMYHBIMUA CITOCOOAMH BBITTOTHEHUS PACUETOB ISl HAXOXACHHUS CHIIBI TOKA,
HaIpsKEHUsl, COMPOTUBJIEHUS NpPH MapajuieIbHOM U TOCIEI0BAaTEIbHOM COEIUHEHUU
MIPOBOJIHUKOB, YACIBHOTO COMPOTHUBJICHHUS] PAa0OTHI M MOIMHOCTH SJIEKTPUUYECKOTO TOKA,
KOJIMYECTBA TEIUIOTHI, BBIAEISIEMOr0 MIPOBOJHUKOM C TOKOM, €MKOCTHM KOHJEHCATOpa,
PabOTHI DIIEKTPUUECKOTO OIS KOHJEHCATOpa, YHEPTUU KOHIEHCATOPA;

YMEHHUE UCIIOJIb30BaTh MOJIYyYEHHbIE 3HAHMS, YMEHUS M HABBIKM B IOBCEJHEBHOW KU3HH,
9KOJIOTUH, OBITY, OXPaHE OKPYKAIOIIEH Cpe/ibl, TEXHUKE O€30MacHOCTH;

MOHMMAaHUE U CIIOCOOHOCTh OOBSCHATH (PU3UYECKHE SBJICHHS: HAMArHUYCHHOCTH Kelesa
Y CTaJld, B3aWMOJICHCTBHE MAarHUTOB, B3aUMOJICCTBUE MPOBOJAHUKA C TOKOM M MarHUTHOU
CTpPEJIKH, IeUCTBUE MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM;

BIIQJICHUE OKCIICPUMEHTAILHBIMA METOJaMHU HCCJICAOBAaHUS 3aBUCHMOCTH MarHUTHOTO
JIEMCTBUSI KATYILIKU OT CUJIbI TOKA B LIETIH;

YMEHHUE UCIOJIH30BaTh TOJIYYCHHBIC 3HAHWS, YMEHUS W HABBIKM B TIOBCEAHEBHOM JKHU3HH,
AKOJIOTHH, OBITY, OXpaHE OKPYXKAIOMICH Cpelibl, TEXHUKE O€30MacCHOCTH;



MOHMMAaHUE ¥ CHOCOOHOCTh OOBSACHATh (PU3MYECKHE SBICHUS: MPSMOIUHEHHOE
pacrpocTpaHeHHs CBETa, 00pa30BaHUE TEHH U TIOIYTCHHU, OTPaXCHUE U MTPEJIOMIICHHE CBETA;
YMEHHE U3MEPATh (HOKYCHOE PACCTOSIHIE COOUPAIONICH TUH3bI, ONTHYECKYIO CHITY JIMH3HI;
MOHMMaHHUE CMBICTIa OCHOBHBIX (M3WYECKHX 3aKOHOB M yMEHHE MPHUMEHATh HX Ha
MPAKTUKE: 3aKOH OTPXEHUS W  TPEIOMIICHUS CBETa, 3aKOH MPSIMOJIUHEHHOTO
pacIpoCTpaHeHHS CBETA,

paznn4ath (OKYC JHH3BI, MHUMBIN (POKYC U (HOKYCHOE PACCTOSHUE JTMH3BI, ONITUYECKYIO CUITY
JIMH3BI U ONTUYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 U PACCEUBAIONIYIO JIHMH3bI, H300paKCHHS,
JaBaeMbIe COOMPAIOIICH U PacCenBaIOIIEH JIMH30M;

YMEHHUE HMCIIOJIb30BaTh TOJTYYCHHBIC 3HAHWS, YMCHUS M HABBIKM B TIOBCCIHCBHOM IKH3HH,
9KOJIOTHH, OBITY, OXpPaHE OKPYXKAIOMICH CPEeNIbl , TEXHUKE 0€30MaCHOCTH;

MOHMMAaHUE U CIOCOOHOCTh OMHUCHIBATH M OOBICHATH (U3UYECKUE SIBICHHUS: IMOCTyHAaTeIbHOE
IBUOKCHHE (HA3BaTh OTIWMYMUTEIBHBIA MPH3HAK), CMEHA JHS M HOYM Ha 3emiie, CBOOOIHOE
MaJICHUE TEJI. HEBECOMOCTbD, ABUKEHUE IO OKPYKHOCTHU € MTOCTOSIHHOW 110 MOJIYJIFO CKOPOCTBIO;

NOHMMaHHE CMBICIIAa OCHOBHBIX (PM3MUECKUX 3aKOHOB: TUHAMUKHA HbIOTOHA, BCEMUPHOTO
TATOTEHUS, COXPAHEHMsI MMITYJbCa, COXPAHEHUS HHEPIruu), YMEHHE NPHUMEHATh UX Ha
IIPAKTHKE U JUIS pelleHus yueOHbIX 3aj1ay;

yYMEHUE MPUBOJUTH MPUMEPbl TEXHUUYECKUX YCTPOMCTB U JKUBBIX OPraHU3MOB, B OCHOBE
nepeMeleHls] KOTOPbIX JIKUT MNPUHLUI PEaKTUBHOTO [BIKEHHUsS. 3HaHME M yMEHUE
OOBSACHATH YCTPOMCTBO U JEHCTBHE KOCMUYECKUX PAKET-HOCUTENEH;

YMEHHUE UCIO0JIb30BATh MOIY4YE€HHbIE 3HAHNS, YMEHMSI M HABBIKH B IOBCEIHEBHOM KU3HU (OBIT,
9KOJIOTHs, OXpaHa 3/I0pPOBbsI, TEXHHUKA 0€30MMaCHOCTH U Jp.);

YMEHUE HU3MEpATh MIHOBEHHYIO CKOPOCTb M YCKOPEHHE IIpH PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM — JIBUJKEHUHM, LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE IIpU PaBHOMEPHOM
JIBMDKEHUH 110 OKPYKHOCTH;

NOHMMAaHUE WU CHOCOOHOCTh ONHCHIBATH U OOBICHATH (PU3HUYECKHE SIBICHHS: KOJeOaHUs
HUTSIHOTO (MAaTeMaTH4yecKoro) W MNPYXKHUHHOTO MAasSTHUKOB, PE30HAHC (B T. Y. 3BYKOBOH),
MEXaHUYECKUEBOJIHBI, YIMHA BOJIHBI, OTPA’KEHUE 3BYKA, 3X0;

3HaHWE M CHOCOOHOCTh JaBaTh  ONpeAeieHHs  (PU3MUECKUX MOHATUH: CBOOOJIHBIC
KoseOaHus, KosebaTelbHas CHUCTEMa, MasTHHK, 3aTyxarolue KojieOaHMsl, BBIHYKICHHbIE
KoJIeOaHus, 3BYK M YCJOBHS €ro pPacHpoCTpaHEHHUs; (PU3MYECKHX BEIWYMH: aMIUINTY[a,
MepHoJI, YacToTa KoJieOaHWW, COOCTBEHHAs] 4YacTOTa KOJeOaTeNbHOW CHUCTEMBI, BBICOTA,
TeMOp, TPOMKOCTb 3ByKa, CKOPOCTb 3BYKa; (PM3UYECKHX MOJEJeH: rapMOHUYECKHE
Kosie0aHus, MaTEMaTUYECKUI MasITHUK;

BIQJICHNE DJKCIEPUMEHTAIBHBIMU METOAAMM  MCCIEIAOBAHMA  3aBUCUMOCTH  Iepuoja
Kosie0aHul Tpy3a Ha HUTH OT JIJIMHBI HUTH;

NOHUMaHHE U CIIOCOOHOCTh OMMCHIBATh M OOBACHATH (U3NYECKHUE SBICHMS/TIPOLIECCHI:
AIIEKTPOMAarHWTHas WHIYKLMS, CAaMOMHAYKIMS, NpPEIOMJICHHE CBeTa, AMCIIEPCHS CBETa,
NOTJIOUIEHUE M HCIyCKAaHUE CBETa aToMaMH, BO3HMKHOBEHHE JIMHEWYATBIX CIEKTPOB
U3ITy4EHUS U MOTJIOIEHUS;

YMEHUE J1aBaTh ONpe/ieieHnsl / onucaHue (PU3MUECKUX IMOHITUN: MarHUTHOE TMOJe, JTUHUU
MarHUTHOM HWHIYKIMH;, OJHOPOAHOE M HEOJHOPOJHOE MArHUTHOE II0JIe, MAarHUTHBIN
MIOTOK, IIEPEMEHHBIA JJIEKTPUUYECKUN TOK, DJIEKTPOMArHUTHOE II0JIE, 3JIEKTPOMAarHUTHBIE
BOJIHBI, 3JIEKTPOMAarHUTHbIE KOJIeOaHus, paAuOCBA3b, BUIUMBIN CBET; GU3NYECKUX BEIHUUH:
MarHuTHass WHIYKINA, UHIYKTUBHOCTbD, HepuoJ, 4acToTa u aMILTUTYya
JJIEKTPOMArHUTHBIX KOJIEOAHMI, TOKA3aTEeNIN MPEIOMIICHHUS CBETA;

3HaHue (OPMYIMPOBOK, TOHUMAHHE CMbICIAa M YMEHUE IPUMEHSTD 3aKOH NPEOMIICHHS CBETa
u npaBuiio JleHia, KBaHTOBBIX NocTynaToB bopa;

3HaHUWE Ha3HA4YeHHUs, YCTpPOWCTBa U MpUHLUIA neicTBus TEXHUYECKHX
YCTPOMCTB:3JIEKTPOMEXAaHUYECKU HWHIAYKIMOHHBIM ~ TEHEepaTrop  IMEPEMEHHOIO0  TOKa,
TpaHchopMmaTop, KoaedaTesIbHbIH KOHTYp; AETEKTOpP, CIEKTPOCKOII, CIeKTporpad;
MOHMMAaHUE CYTU METOJIa CIIEKTPAJIbHOTO aHaJIN3a U €r0 BO3MOXKHOCTEH;
MOHUMAaHME U CIOCOOHOCTh OMMCHIBATh U OOBACHATH (PU3NUYECKUE SBICHUA: PAJAUOAKTHBHOE
U3JIy4YeHUe, paliOAKTUBHOCTb;

3HaHHE M CIIOCOOHOCTh JaBaTh  ONPEACICHUS/OMMUCAHUS  (PU3HUUECKUX  IOHATHH:
PaANOaKTUBHOCTh, anbda-, OeTa- W TraMMa-4acTHIlbl; (DU3WYECKUX MOJENEH: MOIen
cTpoeHust aToMoB, npeanoxennsie /1. /1. Tomconom u 3. Pesepdopaom;



" 3HAHME U ONKMCAHUE YCTPOWCTBA W YMEHHE OOBSICHUTH NMPUHLMI JIEHCTBHUS TEXHHUUECKUX
YCTPOMCTB M YCTAHOBOK: cuétumka ['eiirepa, kamepsl BuibcoHa, snaepHOro peakropa;

OOumMH TPeIMETHBIMU PE3yJIbTaTaMU U3yUeHHSI Kypca (DU3UKHU SBISIFOTCS:

"  yMEHUE 0JIb30BAThCSI METOJJAMU HAYYHOTO HCCIIEIOBAHUS SIBICHUH HPHUPOABL: MPOBOJUTH
HaOJIOIeHUs, TUIAHUPOBATH W BBHIMOJHATH HKCIEPUMEHTHI, 00paldaThIBaTh H3MEpPEHU,
IPEJCTaBISTh Pe3yibTaThl H3MEPEHH C TOMOIIbI0 Tabmul, rpagukoB u (Hopmy,
0OHapy>KUBATh 3aBUCUMOCTH MEXAYy (PHU3NUYECKUMHU BEIUYMHAMH, OOBICHATH Ha 3emie,
CBOOOIHOE MMaJIEHUE TeJI. HEBECOMOCTb, ABM)KEHHUE 110 OKPY>KHOCTHU C IMTOCTOSHHOM IO MOJTYJTIO
CKOPOCTBIO;

" [IOHMMAaHHE CMbICIA OCHOBHBIX ()M3MUYECKUX 3aKOHOB: JAMHAMUKH HBIOTOHA, BCEMHUPHOIO
TATOTEHUS, COXPAHEHMsI MMIIYJbCa, COXPAHEHUS SHEPruu), yMEHUE IPUMEHATh UX Ha
MPAKTUKE U JIJIS peleHus yueOHBIX 3aj1a4;

"  yMEHHUE MPUBOJAUTH MPUMEPHl TEXHUYECKUX YCTPOWCTB M JKUBBIX OPraHU3MOB, B OCHOBE
MEPEMEIICHUST KOTOPBIX JEXKHUT MPUHLUII PEAKTUBHOIO JBUKEHHUA. 3HAHME WU YMEHHUE
OOBSACHATH YCTPOMCTBO U JEHCTBHE KOCMUYECKUX PAKET-HOCUTENIEH;

"  yMEHHE HCIIOJIb30BaTh OJyYECHHBIC 3HAHUS, YMEHHUSI U HABBIKU B TIOBCETHEBHOM XU3HU (OBIT,
9KOJIOTHS, OXpaHa 370POBbsl, TEXHHKA 0€30MaCHOCTH U JIp.);

" YMEHHE U3MEpSATh MIHOBEHHYIO CKOPOCTh M YCKOPEHHE IpU PaBHOYCKOPEHHOM
NPSMOJIMHEMTHOM ~ JIBUJKEHUH, LEHTPOCTPEMUTEIBHOE YCKOPEHUE MpPU PaBHOMEPHOM
JIBUKEHHUH 110 OKPY’KHOCTH;

" [IOHMMAaHHE U CIIOCOOHOCTH OMUCHIBATH M OOBICHATH (U3UYECKUE SIBICHUS: KojeOaHus
HUTSHOTO (MaTeMaTU4YeCKOro) M MPYKUHHOTO MAasTHUKOB, PE30HAHC (B T. Y. 3BYKOBON),
MEXaHUYECKHUEBOJIHBI, JIMHA BOJIHBI, OTPaXKEHHUE 3BYKa, 3X0;

" 3HaHME W CHOCOOHOCTh JaBaTh ONpENeNeHUs (U3NYECKUX TOHATHI: CBOOOIHBIC
KosneOaHus, KosuebaTelbHas CHUCTEMa, MasSTHHK, 3aTyxalollhe KoJieOaHUs, BBIHYKICHHBIC
KoJIeOaHUs, 3BYK M YCJIOBHS €r0 pPacHpOCTpaHEHUs; (PU3MYECKHX BEIWYHMH: aMIUINTY/A,
NepUo, 4acToTa KoneOaHuil, COOCTBEHHAas 4YacToTa KojeOaTelnbHOW CHCTEMBI, BBICOTA,
TeMOp, TPOMKOCTh 3BYKa, CKOPOCTh 3BYKa; (PU3MUECKUX MOJeNel: rapMOHHYECKHE
KoJie0aHus, MaTeMaTUIECKUI MasITHUK;

" BJAJEHHE OKCIEPUMEHTAIBHBIMM METOJaMH HCCIEJOBAHHUS 3aBUCHMOCTH Iepuoja
Kosie0aHull Tpy3a Ha HUTH OT JJIUHBI HUTH,

" [IOHMMaHHE M CIOCOOHOCTh OMNHUCHIBATh M OOBACHATH (DU3UUYECKUE SIBICHUS/TIPOIECCHI:
ANIEKTPOMATrHUTHAs WHIYKIUS, CAMOMHIYKILIMS, IPEIOMJIEHUE CBETa, IUCIEpPCUsl CBETA,
NOTJIOUIEHUE W HCIyCKaHUE CBETa aToMaMH, BO3HUKHOBEHHE JIMHEWYaThIX CIIEKTPOB
W3JIy4€HHS ¥ TOTJIOLIEHUS;

" yMEHHE JaBaThb ONpeJesieHus / onucaHue (PU3NUECKUX MOHSATUI: MAarHUTHOE TOJje, JTUHUU
MarHUTHOM HWHIYKUHMH; OJHOPOJHOE M HEOJHOPOJHOE MArHUTHOE I10J€, MAarHUTHBIN
MOTOK, IEPEMEHHBIA 3JEKTPUUYECKUN TOK, 3JIEKTPOMArHUTHOE II0JI€, 3JIEKTPOMAarHUTHBIE
BOJIHBI, DJIEKTPOMAarHUTHBIE KOJIeOaHus, paAMOCBsA3b, BUIUMBIN CBET; GU3NUYECKUX BEIHUUH:
MarHuTHasE WHIYKIUS, WHIyKTUBHOCTb, nepuos, yacTtoTa u aMIUIUTY1a
DIIEKTPOMATHUTHBIX KoJeOaHUM, TTOKa3aTeNn MPEIOMIICHUS CBETa;

* 3HaHWe POPMYIHPOBOK, TOHUMAHUE CMbICIIA U YMEHUE IPUMEHSTh 3aKOH ITPEIOMIICHUS CBETa
u nipaBuJiio JleHna, KBaHTOBBIX MOCTYNaToB bopa;

" 3HaHWE HA3HAYEHUs, YCTPOMCTBA M INPUHLHIA JCHCTBUS TEXHUYECKUX YCTPOWCTB:
AIIEKTPOMEXAHUYECKUH WHAYKIIMOHHBIA TeHepaTop NEpPEeMEHHOro TOKa, TpaHcdopmarop,
KoJ1e0aTeNIbHBIN KOHTYp; JETEKTOP, CIIEKTPOCKOI, ClIeKTporpad;

" [IOHMMAaHHE CYyTU METOJA CIEKTPAJIbHOIO aHAJIN3a U €r0 BO3MOXKHOCTEN;

" [IOHHMAaHHE€ M CIIOCOOHOCTh OINHUCHIBATH MW  OOBSICHATH  (PU3WUYECKUE  SIBJICHUS:

PaANOAKTUBHOE U3NTyUYE€HUE, PAJIMOAKTUBHOCTB;

" 3HaHWE M CIIOCOOHOCTH JaBaTh OMPEEICHUS/ONMUCAHUS (DU3NYECKUX TOHSITHIMA:
paZloaKTUBHOCTh, alb(da-, OeTa- U raMMa-4acTUIbl; (DU3HUECKUX MOJETEH: MOJENH CTPOCHHS
atomoB, nipeioxkennbie J[. JI. Tomcornom u 3. Pezepdhopaom;

" 3HAHWE M OIMHCAaHUE YCTPOICTBA U yMEHHE OOBSCHUTH MPHUHIIUI JCUCTBUS TEXHUYECKUX

YCTPOMCTB M YCTAHOBOK: cuétumka ['eiirepa, kamepsl BuibcoHa, snaepHOro peakropa;
YacTHBIMU NPEIMETHBIMU pe3ysbTaTaMu u3ydeHusi B 9 kiacce TeMbl «CTpO€HHE M 3BOJIIOIUS
Bcenennoii» (5 4acoB) sSBIISIFOTCA:



MIPEJICTABICHUE O COCTABE, CTPOCHUH, MPOUCXOXKICHUH U Bo3pacTe COTHEUHON CHCTEMBI,
YMEHUE TPUMEHSTh (DU3NYECKHE 3aKOHBI Il OOBSICHEHUS NBIKCHHS TutaHeT COJTHEYHOU
CUCTEMBI;

3HATh, YTO CYNICCTBEHHBIMU TTApaMETPAMH, OTIHYAFOIINMU 3BE3/BI OT TUTAHET, SIBIISIOTCS MX
MacChl U UICTOYHHKHU DHEPTHH (TEPMOSICPHBIC PEaKIIUU B HEIpax 3BE3 U PAIUOAKTUBHBIC
B HEJpax IJIaHET);

CpaBHHBATh (PU3NUYECCKUE U OPOUTAIBHBIC TAPAMETPHI IIAHET 36MHON TPYIIBI C

COOTBETCTBYHOIIMMHU IMapaMETpaMiu INIAHET-TUTAHTOB 1 HaAXOJWUTh B HUX 06].].[66 " pa3IM4HOC,

00BsicHATH cyTh 3(]dexra X. JJomnepa; popmynupoBaTh M OOBSICHATH CYTh 3aKOHa O.
Xab0ua, 3HaTh, 4TO 3TOT 3aKOH SIBWJICS HKCIEPUMEHTAJIBbHBIM IOATBEPKICHUEM MOJIENIN
HecTalroHapHoi Beenennol, otkpeiToil A. A. @puamanom.

OO01myMy IpeIMETHBIMU PE3yIbTaTaMU U3yUEHHS Kypca SIBIISIIOTCS:

YMEHUE M0JIb30BaThCsl METOJaMU HAyYHOT'O MCCIIEIOBAHUS SBJICHHUI MPUPOIBI: POBOJUTH
HAOIOACHUS, IJIAHUPOBATh M BBINOJHATH OSKCIIEPUMEHTHI, 00paldaThIBaTh HM3MEPEHUH,
MPEJICTaBIATh PEe3y/bTaThl HM3MEPEHUH C IOMOIIBI0 Tabiul, rpadukoB U QopMmyd,
OOHapyKUBATh 3aBUCUMOCTH MEXNY (DU3MUYECKUMH BEIIMYMHAMH, OOBSICHATH PE3yJbTaThl
U JelaTh BbIBOJbI, OLIEHUBATH IPAHUIIBI IOIPELIHOCTEN pe3yIbTaTOB U3MEPEHUN;

pa3BUTHE TEOPETUYECKOTO MBIIIJICHHUS HA OCHOBE (DOPMUPOBAHMSI YMEHHUI YCTaHABIUBATh
(baxThI, pa3IU4aTh MIPUYUHBI U CIEJCTBHSA, UCIOIH30BATh (PU3MUECKUE MOJICNH, BBIIBUTATh
TUIOTE3bl, OTBICKUBATh U (DOPMYIHPOBATH I0KA3aTEIbCTBA BHIIBUHYTHIX THIIOTE3.



