AHHOTanus K padoueii nporpamme no ¢pusuke 7-9 kiaacec Proc 000

PatGouyas nporpamma no ¢pusuke ajs 7-9 kjiaccoB pa3padoTaHa B COOTBETCTBUM:

¢ 3akonom P® «O6 obpazoBanun» ot 29 nekadps 2012 r. N 273 - @3;

¢ [Ipukazom «O6 yrBepxkaeHnn DeaepaibHbIX MepeyHel yueOHUKOBY,

@DenepanbHbIM TOCYIapPCTBEHHBIM 00pPa30BaTENbHBIM CTAHIAPTOM OCHOBHOT'O OOIIEro
oOpa3oBanusi (yTBEpKIEH MpHKa3oM MuHHUCTEpcTBa  00pa3oBaHUSI UM HAyKd
Poccuiickoit ®@enepanuu ot 17.12.2010r. Ne 1897);

OcHOBHOH 00pa30oBaTeIbHON MPOrpaMMON OCHOBHOTO OOIET0 00pa30BaHMS;

y‘leﬁHO'MeTOHI/I‘IeCKI/Iﬁ KOMILJIEKC.

1.

2.

3.

Yueonuku: ®dusuka. 7 kaacc I€ppimkun A.B.: YaeOHuUK mi1s1 001meo0pa3oBaTesIbHBIX
yupexnenuit - M., JIpoda 2013 — 2-e¢ uznanue;

Ousuka. 8§ kracc Iéppimkua A.B.: YueOHHK 1)1 00111€00pa30BaTEIbHBIX YUPEKICHHH -
M., dpoda 2013 — 2-¢ uznanue; Ousuka.

9 knacc Iéppikun A.B.: YueOuuk mist 061ieo0pa3zoBaTenbHbIX yupexkaeHuil - M.,
Hpoda 2014 — 19-¢ u3nanue

2. CoopHuxk 3a0au no ¢usuxe. 7-9 xia. / CoctaButens A.B.I1€pbimkun.-28-e uzn.-M.: Dx3ameH,

2019

Leaun u 3anaun Kypca:
[lenmu, Ha JOCTHOKEHHE KOTOPBIX HANPABICHO HM3Y4YCHHUE (HU3UKU B IIKOJIE, ONPEIACICHBI

UCXOIs

U3  meie oOmero  oOpazoBaHus, CcPopMyIUpoBaHHBIX B  DeaepanbHOM

TOCyJapCTBEHHOM CTaHIAApTC 06H.I€l"0 06p8.30BaHI/IHZ

NOBBIIIIEHNE KadyecTBa OOpa3oBaHMS B COOTBETCTBMU C TPEOOBAHUSMHU COLHMAIBHO-
SKOHOMHYECKOr0 U HMH()OPMAIMOHHOTO  pa3BUTHS  oOLIeCTBA U OCHOBHBIMHU
HaNpaBJICHUSIMHU Pa3BUTHA OOpa30BaHUS Ha COBPEMEHHOM 3Tarle;

YCBOEHHE 00YUYaIOUIMMHUCS CMbIC/Ia OCHOBHBIX IOHSTUH U 3aKOHOB (DU3HMKH, B3aUMOCBS3H
MEXy HUMH;

(dopMHpOBaHUE CUCTEMbI Hay4HBIX 3HAHHUH O MpUPOJE, €e (PyHIAaMEHTAIbHBIX 3aKOHAX
JUTSE IOCTPOCHHS TIPEICTABICHNS O (PU3MUECKON KapTHHE MUPA;

dopmupoBaHHe  YOEXKIEHHOCTH B  IIO3HABAEMOCTH  OKpYXAlOIIEro  MHUpa U
JIOCTOBEPHOCTH HAYYHBIX METO/IOB €T0 N3YUEHHUS;

pasBUTHE MO3HABATEIbHBIX MHTEPECOB M TBOPYECKHUX CHOCOOHOCTEH oOydaromuxcs |
nproOpeTeHre OIbITa MPUMEHEHHWs HAyYHBIX METOJOB IIO3HAHWsS, HAOIIOIACHUS
¢u3nueckux  sABICHUH, MPOBEACHUS  OMNBITOB, MPOCTBIX  AKCHEPUMEHTAIbHBIX
UCCIICIOBAaHHM, TPSIMBIX W KOCBEHHBIX HM3MEPEHHU C HCIOJIh30BAHHWEM aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB; OLIEHKA MOrPEIIHOCTEH JTHOOBIX N3MEPEHUH;
cHUCTeMaTH3alMs 3HAaHUH O MHOrooOpa3uu OOBEKTOB W SIBICHHW MPHUPOIBI, O
3aKOHOMEPHOCTSIX MPOIIECCOB W O 3aKOHaX (U3MKU I OCO3HAHHS BO3MOXHOCTH
pasyMHOTO WCTIOTb30BaHUS JNOCTIDKEHUH HayKH B JAJbHEHIIEM pa3BUTHHU
UBWIN3AIUH;

dopMHpOBaHHE TOTOBHOCTH COBPEMEHHOTO BBITYCKHHKAa OCHOBHOM IIKONBI K
AKTUBHOU y4eOHOMIEATENPHOCTH B MH(POPMALMOHHO-00pa3oBaTeIbHON  cpene
o0IIecTBa, WCIOJIH30BAHUIO METOAOB TIO3HAHUS B NPAKTUYECKOH NEATETBHOCTH, K
pacuIMpeHHIo U yriyOneHnuto (U3NYecKUX 3HaHUN U BbIOOpa (PU3HMKH KaK MPOQUIBHOTO
npeaMeTa sl TPOIOIDKEHMs 00pa3oBaHus;

OpraHu3alysl HKOJOTHYECKOTO MBIIUIEHUS W LEHHOCTHOTO OTHOLICHHS K NPUPOE,
0CO3HAHHME HEOOXOJAWMOCTH TIPUMEHEHHUsI JOCTIKCHHHA (GU3NKH W TEXHOJOTHH ISt
paLMOHATIBHOTO MPUPOIONOIb30BAHUS;

NOHMMAaHWE (U3NYECKUX OCHOB M MPHUHLIMIIOB JeWcTBUS (paboThl) MalIMH U
MEXaHU3MOB, CPEJICTB MEPEIBIKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIIEHHBIX



TEXHOJOTMYECKUX IIPOLECCOB, BIUSHUSA HX Ha OKPYKAWOLIYyI0 CpeLy; OCO3HAaHUE
BO3MOXHBIX IPUUMH TEXHOTE€HHBIX U 3KOJIOTMYECKUX KaTacTpod.

JlocTu:kenne meJieii padodyeil mporpamMmbl mo ¢u3nke ofecrnevynBaeTcsl pelIeHHeM
CJIenyIOIHX 3a/1a4:

* obecrieueHue >PPEKTHBHOIO COYETAHUS YPOUHBIX M BHEYPOUHBIX (POpPM OpraHu3anuu
00pa3oBaTebHOTO MPOIIECCa, B3aMMO/ICHCTBHS BCEX €r0 YYaCTHUKOB;

" OpraHu3alys HMHTEUICKTYalIbHbIX M TBOPYECKHMX COPEBHOBAHWH, NPOCKTHOH U
y4eOHO-HCCIIEeIOBATEIBCKOM IEITEITLHOCTH;

" COXpaHEHHE U YKpeIieHHe (PU3MUECKOro, MCHXOJOTHUYECKOTO0 U COIMAIBHOTO 370POBBS
oOyyJaronuxcsi, ooecredeHue ux 0e30MacHOCTH;

* (popMHpOBaHUE MTO3UTUBHONW MOTHUBAIMH 00YYAIOMIUXCS K YUeOHOM NesITeIbHOCTH;

= o0ecreyeHHWe  YCJIIOBUH, YYHUTHIBAIOIINX WHAWBUAYAIBHO-TUYHOCTHBIE OCOOCHHOCTH
00y4Jaromuxcs;

"  COBEpILICHCTBOBAHHE B3aUMOJICHCTBUS YYCOHBIX TUCIIMIUIMH HA OCHOBE MHTETPAIIHH;

" BHEJIpPEHHWE B Y4EOHO-BOCIUTATEIBHBIN IPOIECC COBPEMEHHBIX O0pa30BaTEIbHBIX
TEXHOJIOTUH, (HOPMUPYIOIIUX KITFOYECBbIE KOMIIETCHIINY;

* pazsutue auddepeHmany 00yIcHus;

" 3HAKOMCTBO OOYYArOIIMXCS C METOJOM HAy4YyHOrO IIO3HAHHS M  METOJaMH
UCCIIIOBAaHUST OOBEKTOB W SIBIICHHUI IPUPOIBI;

* (QopMmHpOBaHHE Y OOYYAIOIIUXCS YMEHWH HAOMI0JaTh NPUPOIHBIC SBICHHUS U
BBITIOJIHATH OMBITHL, TaOOpaTOpHbIE PabOTHl M AKCIEPUMEHTANBHBIC HCCIEIOBAHHUS C
UCIIOJIb30BAHUEM HM3MEPUTEIILHBIX MPUOOPOB, IIMPOKO NPUMEHSIEMBIX B IMPAKTHUECKOU
KU3HU;

" OBJaJeHHEC OOYYArOIIMMHUCS OOLICHAYYHBIMU TIOHSATHSAMH: TPHPOJHOE SIBICHHE,
OMITUPUYECKU YCTAHOBJICHHBIH (pakT, mpoOieMa, THUIIOTe3a, TEOPETHUYECKHH BBIBOJ,
pe3yJbTaT SKCIEPUMEHTAIBHON MPOBEPKHU;

" [IOHUMaHWE OOYYaIOUIMMHUCSA OTJIMYMA HAyYHBIX JAHHBIX OT HEMPOBEPEHHOMN
UHpOpMaLlUY, IEHHOCTH HAayKH JUIsl yJOBJIETBOPEHHUS OBITOBBIX, MPOU3BOACTBEHHBIX U
KYJIBTYPHBIX TOTPeOHOCTEHN YeIoBeKa.

Onucanue mecma y4ebHo20 npeomema 8 y4eOHoM niane
B ochoBHOll mKkone ¢usuka wu3yuwaercs ¢ 7 mo 9 kimacc. OOBEM yueOHOro
BPEMEHHM, BBIJECJIEHHOTO Ha M3yyeHHe (U3MKH B OCHOBHOM IIKoie cocraBisieT 210 ydueOHBIX
4acoB.
JIM4HOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE PE3YIbTaThl OCBOEHUS Kypca (QU3HKH.
C BBemenuem ODI'OC peanmusyercs cMmeHa 0a30Boi mapaaurmMbl  00pa3oBaHUS €O
«3HAHMEBOM» Ha «CUCTEMHO-AEATEIbHOCTHYIO», T. €. aKIEHT IEPEHOCUTCS C W3yYeHUS
OCHOB Hayk Ha oOecrnedeHue pa3putus Y'Y/l (paHee «oOmeyyeOHbIX YMEHUI») HAa MaTepuae
OCHOB HayK. Ba)xHeHIIMM KOMIIOHEHTOM COJIep’KaHusl 00pa30BaHUs, CTOSALIMM B OJHOM pAIy
c CUCTEMATUYECKUMU 3HAHUAMHU o [IpeIMeTaM, CTaHOBSTCS YHHUBEpPCAJIbHBIE
(MeTanpeMeTHBIC) YMEHUS (M CTOSIIIME 32 HUMHU KOMIIETCHIIUH). [IOCKOIbKY KOHIIEHTPHUYCSCKHI
OPUHIUI OOy4YeHHs] OCTAaeTCsl aKTyaJlbHbIM B OCHOBHOM IIKOJIE, TO Pa3BUTHE JHUYHOCTHBIX
U METamnpeIMETHBIX pe3yJbTaTOB HJAET HENPEephIBHO HA BCEM COJEP)KATEJIbHOM U
JESATEIIBHOCTHOM MaTepHae.
JINYHOCTHBIMHM pe3yJbTaTaMu 00y4YeHHs (PM3MKe B OCHOBHOM LIKOJIe SBJISIIOTCSH:
* C¢opMHUPOBAaHHOCTh  IIO3HABATENbHBIX  HMHTEPECOB ~ Ha  OCHOBE  Pa3BUTHUSA
MHTEJJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH, 00yUaronuxcs;
*  VOeXICHHOCTh B BO3MOXHOCTH MO3HAHUS INPHPOJAbI, B HEOOXOIUMOCTH Pa3yMHOIO
WCIIOJIb30BAaHUS JTIOCTHIKEHUN HAyKM W TEXHOJIOTMM U1 JaJbHEWIIEro pa3BUTHUSA




YeJ0BEYECKOro OoOIIecTBa, YBaKEHHE K TBOpPLAM HAayKd U TEXHUKH, OTHOIICHHE K
bu3HKe KaK AIEMEHTY 00IeUYeIOBEUECKOU KYIbTYPHI;

CaMOCTOSTENBHOCTD B IPUOOPETEHNN HOBBIX 3HAHUN M MMPAKTUYECKUX YMEHHIA;
['oToBHOCTF K BBIOOPY KH3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEPECaMU U BO3MOXKHOCTSIMU;

MortuBanust 00pa3oBaTeNbHON JEATENIBHOCTH HIKOJBHUKOB HA OCHOBE JUYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

@opMupoBaHUE I[IEHHOCTHBIX OTHOIIEHUH JPYyr K Jpyry, YYHUTEIIO, aBTOpaM
OTKPBITUH U M300pETEHHI, pe3ylbTaTaM 00yUeHHS.

MeTanpenMeTnban pe3yjabTaTaMu oﬁyqe}mﬂ (1)n3mce B OCHOBHOM IIKOJI€ SIBJSIIOTCS:

OBnaseHre  HaBbIKAMH  CaMOCTOSITENIbHOTO  NPUOOpETEeHHs  HOBBIX  3HAHMIA,
OopraHu3alu  y4eOHOM JesATEeIbHOCTH,  IIOCTAHOBKM  IeJield,  IUJIAHUPOBAHUS,
CaMOKOHTpPOJII M OLEHKH pE3YyJbTaTOB CBOEU JAESATEIBHOCTH, YMEHUSMHU MPEIBUJIETH
BO3MOXHBIE PE3YJIbTAThl CBOUX JEHCTBUM;

[Tonnmanue pa3nuuuidi MeXAy HUCXOAHBIMU (aKTaMM M TUIOTE3aMHM IS UX
OOBSCHEHUS, TCOPETHUECKUMU MOJCISAMH M peajJbHbIMH OOBEKTaMH, OBJIAJICHUE
YHHUBEpPCAIbHBIMUA Y4E€OHBIMU JEHCTBUSIMU Ha NpHUMEpax THUNOTe3 IJs OOBSICHEHHS
U3BECTHBIX  ()AaKTOB W JKCIEPUMEHTAIBHOW MPOBEPKU BBIJIBUTAEMBIX THIIOTE3,
pa3paboTKu TEOPETHUUECKUX MOJIENIeH TIPOIIECCOB WM SIBICHUN;

®dopMHpOBaHWE  YMEHHUM  BOCHpPUHHMMATh, IiepepadaThiBaTh W NPEIBSIBIATH
uH(GOpPMAIIMI0O B CIOBECHOM, OOpa3HOW, CHMBOJMYECKON (QopMmax, aHaIU3upOBaTh H
nepepadaThiBaTh TMOJYUYCHHYIO MH(OPMAIMI0O B COOTBETCTBHHM C IIOCTaBJICHHBIMU
3a/layaMy, BBIJEIATh OCHOBHOE COJEpXAHUE MPOUYUTAHHOIO TEKCTA, HAXOJIUTh B HEM
OTBETHI HA IMOCTABJIEHHBIE BOIIPOCHI U U3JIarath €ro;

[TproOpereHue OmMbITa CaMOCTOSITENIBHOTO TOMCKa, aHaiu3a M oTOopa HMH(OpMAIH
C HCTOJB30BAHUEM PA3IMYHBIX MCTOYHHKOB, U HOBBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHMA
JUISl pelLLIeHUs TT03HABaTENbHBIX 33]1a4;

Pa3BuTre MOHOJOTMYECKON M JUATOTHYECKOW PEYH, YMEHHS BBIPAKATh CBOM MBICIH U
CIIOCOOHOCTH BBICTYIIMBATh COOECETHUKA, TTOHUMATh €ro TOYKY 3pEHHs, MPU3HABAThH
IIPaBO JIPYroro 4eJI0BeKa Ha MHOE MHEHUE;

OcBoeHue MNpUEMOB  JEHUCTBUM B  HECTAHJAPTHBIX  CUTyalUsiX, OBJIAJCHUE
HBPUCTUUYECKUMH METOJAMU PEIICHUs POOIIeM;

®opmupoBaHue yMeHUH paboTaTh B TpyMIe, NPeACTaBIATb W OTCTAaWBaTh CBOU
B3TJIAJIbI U YOXKICHUSI, BECTH TUCKYCCHIO.

Ilpeomemmnoie pe3yromamal
IIpeaMeTHBIMH pe3yJIbTATAMH U3Y4YeHHUs Kypca (pu3uku 7 Kiacca aBJIAIOTCH:

NOHMMaHHue QU3NIECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATEPHSI;

yMEHUE NpPOBOJIUTH HaOMIONEHUs (U3NYECKUX SBJICHUH; U3MepATh (usnueckue
BEJIMYMHBI: PACCTOSIHHE, TIPOMEXYTOK BPEMEHH, TEMIIEPATYPY;

BJIAJICHUE HKCIEPUMEHTAIbHBIMA METOAAMU HCCIEIOBAHUS NPU OINpPEICIICHUH LIEHBI
JeNieHusl TprOopa U MOTPENIHOCTA U3MEPEHUST;

NOHMMaHWE pOJM Y4YEHBIX Hameil CTpaHbl B pa3BUTHE COBPEMEHHOM (QU3MKH U
BJIUSIHUE HA TEXHUYECKUW U COLMAIBHBIN TPOTPeCC;

NOHUMAaHHE U CIIOCOOHOCTb OOBACHATH (u3nveckue sBieHus: auddysus, Oompras
C)KIMaeMOCTh Ta30B, MaJlasi CKUMAEMOCTh KUIKOCTEH U TBEPABIX Tel;

BJIaJICHHE SKCIIEPUMEHTATLHBIMU METOAAMHU HUCCIIEOBAHUS NIPU OMpEAETICHUN Pa3MepoB
MaJIbIX TeJ,

NOHMMaHHE TNPUYUH OpPOYHOBCKOTO JBM)KEHHUS, CMAuMBAaHUS U HE CMAuMBaHUS Tell;
pa3NIuYHs B MOJIEKYJISIPHOM CTPOCHHH TBEPIBIX TEJ, )KUIKOCTEH H Ta30B;



yMeHue moib3oBaThest CU 1 mepeBOUTh CAMHUIIBI U3MEPEHHSI PU3NISCKUX BEIUYUH B
KpPAaTHBIE U J10JIbHbIE €IUHULIBI,

YMEHHUE MCIOJIb30BaTh MMOJYYECHHBIC 3HAHUS, YMEHHUS U HAaBBIKU B IMOBCEIHEBHOW >KH3HU
(OBIT, 3KOJIOTHS, OXpaHa OKPYKAIOIICH Cpeibl);

NMOHMMAaHUE W CIIOCOOHOCTh OOBSCHATH (PUINYCCKUE SBICHHS: MEXaHUYECKOE
JBUKEHHE, PABHOMEPHOE U HEPAaBHOMEPHOE JBUKEHUE, MHEPLUS, BCEMUPHOE TSATOTEHUE;
YMEHUE U3MEPATh CKOPOCTb, MACCy, CUITY, BEC, CHIIYy TPEHHUS CKOJIbXEHUS, CHIIY TPEHUS
KaueHus, 00beM, IUIOTHOCTh, Tella PaBHOACHCTBYIOLIYIO JBYX CHJI, JIEHCTBYIOIIMX Ha
TEJIO0 B OAHY W B IPOTHUBOIIOIOKHBIE CTOPOHBI;

BJIQJICHUE HKCIIEPUMEHTAIbHBIMU METOAAMH UCCIIEI0BAHUS B 3aBUCUMOCTH IIPOWIEHHOTO
IyTH OT BPEMEHH, YAJIMHEHUS MPY>KUHBI OT MPUIOKEHHON CUJIBI, CHJIBI TSXKECTH TeJla OT
Macchl Teja, CHJIbl TPEHUS CKOJBXEHUS OT IUIONIaJAM CONPHKOCHOBEHUS TEJl U CHIIbI
HOPMAaJIBHOTO JIaBJICHUS,;

MOHMMAHHUE CMbICIA OCHOBHBIX (DM3MUYECKHUX 3aKOHOB: 3aKOH BCEMHUPHOIO TITOTEHHS,
3aKoH ['yka;

BJIQJICHHE CIIOCOOAMH BBITIOJHEHUS PAcueTOB MPHU HAXOXKIECHUH: CKOPOCTH (CpemHeit
CKOPOCTH), TIyTH, BPEMECHH, CHJIBI TSKECTH, Beca TeJia, INIOTHOCTH Telia, 00bheMa, MacChl,
CUJIbl YIPYTOCTH, PAaBHOACHCTBYIOLIEH ABYX CHWJI, HAPABJICHHBIX MO OAHOW MpPSMOH B
COOTBETCTBUE C YCIOBUSAMH TIOCTAaBIICHHOM 3a/laydl Ha OCHOBAHHH HCIOJIb30BaHUS
3aKOHOB (DU3HKH,;

YMCHHE HAaxXOJUTh CBS3b MEXKAY (U3HUYSCKUMH BEIMYMHAMHU: CWJIOH TSDKECTH U
Maccoil Tena, CKOPOCTH CO BPEMEHEM WU IyTeM, ILJIOTHOCTU Tejla C €ro Maccoil u
00BEMOM, CUJION TSKECTH U BECOM TEIIa,

YMEHHE MePeBOIUTh GU3NYECKUE BEIUYUHBI U3 HecucTeMHbIX B CU 1 Hao0opoT;
MOHUMAHWE TPUHIMIIOB JEHCTBUS JUHAMOMETpPA, BECOB, BCTPEUAIOIIMXCA B
MOBCEIHEBHOM JKU3HH, U CIIOCOO0B o0ecnieueHrs 6€30MacHOCTH MPU UX UCIIOJIB30BaHUY;
YMEHHUE UCTIOIb30BATh MOJYyUYCHHbIC 3HAHUS, YMEHUS U HABBIKM B TTIOBCEAHEBHOMN KU3HH,
OBITYy, OXpaHe OKPY>KaloIIei cpebl;

MOHUMAaHWE M CIIOCOOHOCTh OOBSICHUTH (PU3HUECKHUE SBJICHHS: aTMOC(epHOe NaBJICHHE,
JABJICHUE XKUJKOCTEH, Ta30B M TBEpPAbIX TeJ, IUIaBaHUE TeJ, BO3AyXOIUJIaBaHUE,
pacroyioKeHue  YPOBHS JKHUJIKOCTH B COOOIIAIONIMXCS COCYJaX, CYIECTBOBAHHE
BO3/YIITHOM 000I0YKH 3eMJTI0, CIIOCOOBI YMEHBIIICHUS U YBETUYCHHUSI TaBJICHHUS,

yMEHUE H3MEpATh: aTMOCHEpHOE MaBJICHHUE, NABIEHHWE >KUJIKOCTH Ha JIHO U CTEHKH
cocyna, cuiy Apxumena,

BIIQJICHUE OKCIEPUMEHTAIBHBIMU METOJAaMU HCCJICIOBAHUSI 3aBUCHMOCTH: CHJIBI
Apxumena oT oObeMa BBHITECHEHHOH BOJBI, YCIOBUI IJaBaHUS Tella B KUIAKOCTH OT
JIEHCTBUSI CHIIBI TSDKECTH U CUJTBI ApXuMea,

MOHMMAaHHUE CMbICJIAa OCHOBHBIX (DH3UYECKMX 3aKOHOB M YMEHHE MPUMEHSITh HUX Ha
IpakTUKe: 3akoH [lackans, 3akoH Apxumena;

MOHMMaHWE TPUHIIUIIOB JEWUCTBUA OapomeTpa-aHepouaa, MaHOMETpa, Hacoca,
TUAPABIMYECKOTO MPecca, C KOTOPHIMU YEJIOBEK BCTPEUYAETCS B TOBCEIHEBHOM >KU3HHU
U crnoco0oB obecrieueHus: 6€30MacHOCTH NP UX HCIIOIh30BaHUH,

BIIQZICHUE CIIOCOOAMM BBITIOJTHEHUSI PACUYETOB JUIsI HAaXOXKJICHUS aBJICHUS, aBJICHUE
JKUJKOCTH HAa JHO W CTEHKM COCylda, Cuibl Apxumeaa B COOTBETCTBHE C
MOCTABJICHHOW 3aJaud Ha OCHOBAHHH HMCIOJIb30BaHUS 3aKOHOB (DPM3UKH,

YMEHUE HCIOIb30BATh IOJYyYEHHbIE 3HAHUS, YMEHHMS W HaBBIKM B IOBCEIHEBHOMU
JKWU3HH, SKOJIOTUH, OBITY, OXpaHe OKpYKaroIel Cpe/ibl, TEXHUKE O€30TacHOCTH;
MOHMMAaHUE W CHOCOOHOCTh OOBSACHATH (hU3MUECKHE SBICHUS: pAaBHOBECHE TeEI
MIPEBPAILIEHUE OJTHOTO BHJIa MEXAHUYECKOW SHEPTUH IPYTOH;

YMEHHE U3MEPSATh: MEXaHHUUECKYIO padOoTy, MOIIITHOCTh Tella, MJIeYO CHUIIbl, MOMEHT CHIIBI,
KII/I, noTeHIHaTbHYI0 U KHHETUYECKYIO SHEPTHIO;



BJIAJICHUE  OKCIIEPUMEHTAJIbHBIMH  METOJAMHM  HCCIENOBAaHUA IMpPU  ONPEACIICHUU
COOTHOIIEHUS CHUJI U TIJIeY, JJIsl pABHOBECHS phluara;

MOHMMAaHUE CMBICTIA OCHOBHOTO (DM3MYECKOT0 3aKOHA: 3aKOH COXPAHECHUS YHEPTHUH,
MMOHUMaHWE MPUHIIUIIOB JICUCTBUS phluara, 0J0Ka, HAKJIOHHOW IJIOCKOCTH, C KOTOPBIMU
YEeIIOBEK BCTPEYAeTCS B  IOBCEAHCBHOW JKWU3HM W CHOCOOOB  oOecrieueHus
0€30MacHOCTH MPU WX MCIIOJIb30BAHUH;

BIQJICHHE CMOCO0aMU BBIMOTHEHUS PACUETOB JUIS HAXOXJICHUSA: MEXaHUYECKOU
paboThI, MOIITHOCTH, YCJOBHS pPAaBHOBECHS CHJI Ha pbluare, MoMeHta cuibl, KIIJI,
KMHETUYECKON M NOTEHUHUAIBHOW SHEPTUH;

YMEHHME HCIOJb30BaTh IOJYYEHHbIC 3HAHUSA, YMEHHSI M HaBBIKM B ITOBCEIHEBHOMH
JKU3HU, IKOJIOTUH, OBITY, OXpaHe OKPYKAIOIIEH CpeIbl, TEXHUKE OE30TTacHOCTH.

IIpenmMeTHBIMHU pe3yJibTaTaAMHU H3yYeHHsI Kypca (pU3HKHU 8 Ki1acca ABJISIIOTCS:

MOHMMAaHUE H  CHOCOOHOCTh  OOBACHATH  (PU3MYECKHE  SBICHUS:  KOHBEKIIHS,
U3JIy4€HHE, TETUIOMPOBOIHOCTh, M3MEHEHUE BHYTPEHHEH SHEPruM Tela B pe3yjbTaTe
TeIUIonepenayn Wiu paboThl BHEIIHMX CHJI, HUCHapeHue (KOHACHCAllWs) U IUIaBIICHUE
(oTBepaEBaHKME) BEHIECTBA, OXJIAXKICHUE XUIAKOCTH MPU HCIAPEHUHU, KOHIACHCAIIUS,
KUIICHUE, BBIIAJICHUE POCHI;

YMEHUE H3MEPATh: TEMIIEpaTypy, KOJUYECTBO TEIUIOTHI, YACIbHYIO TEIIOEMKOCTh
BEIIECTBA, YIENbHYIO  TEIJIOTY  IUIaBIICHUS  BEIIECTBa,  yAeNbHas  TEIUIOTY
napooOpa3oBaHus, BIAKHOCTh BO3AYXa,

BJIa/ICHUE AKCIIEPUMEHTAIbHBIMU METOJIaMHU WCCJICIOBAHMUS 3aBUCHUMOCTHU
OTHOCHUTEJIbHOM BIQXKHOCTH BO3JAyXa OT JABJICHHUS BOJSHOTO Iapa, COJEpIKaIlerocs B
BO3[yXe MpH JaHHOM TemmepaType M MAaBJICHUS HACBHIIIEHHOTO BOJASHOIO Iapa:
ompeieNIeHUs yIeTbHON TEIUIOEMKOCTH BEIIECTBA,

MOHMMAaHHUE TMPUHIUIOB JCHCTBHUS KOHICHCAIMOHHOTO M BOJIOCHOTO THIPOMETPOB
MICUXPOMETpA, ABUTATENIsI BHYTPEHHETO CroOpaHMsi, MapoBOM TYpOWHBI C KOTOPBHIMHU
YeNIOBEK MOCTOSHHO BCTPEYAETCsS B TMOBCEAHEBHOW JKU3HU, U CIOCOO0OB oOecredeHus
0€30MacHOCTH TPU WX HCIOJIb30BaHUH,

MNOHUMAaHUE CMBICIIA 3aKOHA COXPAHEHHUs U MPEBpAIICHUS YHEPIrUU B MEXAHUYECKHX U
TETJIOBBIX MPOIIECCaX U YMEHHUE MPUMEHSTh €ro Ha IIPAKTUKE;

OBJIaJICHUE PAa3HOOOpPA3HBIMH CHOCOOAMH BBIMIOJIHEHUS PAcueTOB I HAXOXKICHHS
YACIbHON TEIIOEMKOCTH, KOJUYECTBA TEIJIOTHI, HEOOXOAMMOTO JUIsl HarpeBaHWs Teia
WM BBIJCISIEMOT0 UM MPU OXJAKJICHUHU, YACIbHOW TEIUIOTHl CropaHusi, YAEJIbHOU
TEIJIOTHl TIJIABJICHUS, BIAXHOCTH BO3/yXa, YAEIbHOM TEIJIOTHl MapooOpa3oBaHUsl U
koHgeHcauuu, KIIJ[ TennoBoro paBuratenss B COOTBETCTBHUH c YCIIOBUSIMU
MOCTaBJICHHOW 3aJaud HAa OCHOBAHMM HCIIOIB30BAHUS 3aKOHOB (DM3HKHU;

YMEHHUE HCIOIb30BATh IOJYYEHHbIE 3HAHUS, YMEHHMS W HaBBIKM B ITOBCEIHEBHOMU
JKU3HH, KOJIOTUH, OBITY, OXpaHe OKpYKarolel Cpelibl, TEXHUKE O€30MacHOCTH;
MOHMMAaHUE U CIOCOOHOCTh OOBSICHITH (U3UYECKUE SIBICHUS: DICKTpU3AIUs Ted,
HarpeBaHUEITPOBOTHUKOB DJIEKTPUUECKHUM TOKOM, OJJIEKTPUYECKHNA TOK B MeTaulax,
ANEKTPUUECKUE SIBJICHUA B MO3UIIMU CTPOEHUS aToMa, IEUCTBHS SJIEKTPUUECKOrO TOKA,
YMEHUE U3MEPATh CHIIy DJIEKTPUUECKOTO0 TOKa, JJICKTPUYECKOE HaIpshKEHUE,
AIEKTPUUECKUH 3apsil, SIEKTPUUECKOE COPOTUBIICHHUE;

BIIJICHUE DKCIIEPUMEHTAILHBIMA METOJIaMU HMCCIIEOBAHUS 3aBUCHMOCTH CHJIBI TOKAa Ha
y4acTKe IENU OT JJIEKTPUUYECKOTO HANpPsHKEHHs, SJIEKTPUYECKOTO COMPOTUBICHUS
MPOBOJIHUKA OT €TO JJIMHBI, TUIOIIAH ITOTIEPEIHOT0 CEUCHUS U MaTepuraa,

MIOHUMAaHUE CMBIC/Ia 3aKOHA COXPAHEHWUs JJIEKTPUUYECKOro 3apsiia, 3akoHa Owma nams
yuyacTka uenu. 3akona Jxoyns-Jlenna,



MOHUMAaHWE NPHUHIMNA JEUCTBUS DSJIEKTPOCKOMNA, DSJIEKTPOMETpa, TalbBaHUYECKOIO
2JIEMEHTa, aKKyMyJsTopa, (oHapHUKa, peocTara, KOHACHCATOpa, JJaMIIbl HAKaJTUBaHUS, C
KOTOPBIMH YEJIOBEK CTATKMBACTCS B TIOBCETHEBHOM >KM3HH, U CIOCOOOB OOeCTeHUeHUS
0€30MacHOCTH TPU HX MCIIOJIb30BaHUH,

BIIQJICHUE PA3JIMYHBIMU CIIOCOOAMH BBITIOJIHEHHUSI PACUYETOB ISl HAXOXKJEHUS CHIIbI
TOKa, HANpPSOKCHHs, CONPOTUBIICHHUS TIPH  MMAapauIeIbHOM M IOCJIEA0BATEIbHOM
COCIMHEHUU TIPOBOJHUKOB, YICIBHOTO COMPOTHBICHUS pPabOTBl U  MOIIHOCTH
AJICKTPUYECKOTO TOKA, KOJUYECTBA TEIJIOTHI, BBIACISAEMOTO IPOBOJHHUKOM C TOKOM,
€MKOCTH  KOHJEHcaTopa, pabOThl 3JEKTPUUYECKOro IOJII KOHJIEHCATOpa, IHEPTUU
KOH/JIEHCATOPA;

YMEHHUE HCIOJb30BATh IOJYyYECHHbIE 3HAHUS, YMEHHS W HaBBIKM B ITOBCEIHEBHOMU
JKU3HH, SKOJIOTUH, OBITY, OXpaHe OKpYKaroIel Cpe/ibl, TEXHUKE O€30TaCHOCTH;
MOHMMAaHUE W CIIOCOOHOCTh OOBSACHATH (UINYCCKUE SBICHUS: HAMArHWYCHHOCTh
JKese3a W CTalli, B3aUMOJCHCTBHE MarHWTOB, B3aUMOJICHCTBHE IPOBOJHHUKA C TOKOM
U MarHUTHOM CTPENIKH, AEMCTBUE MArHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM;

BIIQJICHUE DKCIIEPUMEHTAIbLHBIMU METOJAMH HCCIICIOBAHUS 3aBUCHMMOCTH MAarHUTHOTO
JIEMCTBUSI KATYIIKH OT CUJIbI TOKA B IICTIH;

YMEHHE HCIIOJIb30BAaTh IIOJYYCHHbIC 3HAHUS, YMEHUS U HaBBIKM B TIOBCEIHEBHOM
JKU3HH, KOJIOTUH, OBITY, OXpaHe OKpPYKaroIIEel Cpeibl, TEXHUKE O€30MacHOCTH;
MOHUMAHHUE U CIOCOOHOCTh OOBICHATH (DU3UYECKHE SBJICHHS: TPSIMOJUHEHHOE
pacnpocTpaHeHusi CBeTa, 0Opa30BaHWE TCHU W TOJYTCHU, OTPAKCHHE U IPEIIOMIICHUC
CBETA;

YMEHUE U3MEPATh (POKYCHOE pPACCTOSHHE COOMpArONIeH JIMH3bI, ONTHYECKYIO CHITY
JINH3BI;

MOHMMAHUE CMBICJIAa OCHOBHBIX (DH3UYECKMX 3aKOHOB M YMCHHE MPUMCHITh HX Ha
MPaKTUKE: 3aKOH OTPaXEHUS W TMPEJOMIICHHS CBETa, 3aKOH HPSIMOJUHEHHOTO
pacrpocTpaHeHUsl CBETA,

pa3iuyath QOKYC JMH3bI, MHUMBIH (POKYC U (POKYCHOE pacCTOSTHUE JMH3bI, ONTHYECKYIO
CUJIy JIUH3Bl M OINTHYECKYIO OCh JIMH3bI, COOHMPAIONIYI0O U PACCEHBAIOIIYIO JIMH3HI,
U300paxKeHus, JaBaeMble COOMPAIOIIEH U paccenBaroIIel JTMH30M;

YMEHUE WCIOJIb30BaTh IOJYyYECHHbIE 3HAHUS, YMEHHS W HaBBIKM B ITOBCEIHEBHOU
YKU3HU, IKOJIOTUH, OBITY, OXpaHe OKpYKaIoIIel Cpebl , TEXHUKE 0€30MacHOCTH;
MOHUMAHWE W CIOCOOHOCTh OMNUCHIBATH U  OOBICHATH (PU3WUYECKUE SIBICHUS:
MOCTyNaTeNbHOE JABIKEHNE (HA3BaTh OTJIWYHUTENbHBIM TPU3HAK), CMEHA AHS W HOYH
Ha 3emse, CBOOOJHOE TMaJEHUE TeJI. HEBECOMOCTh, JIBIDKCHHE IO OKPYXKHOCTH C
MOCTOSIHHOM 110 MOJYJIIO0 CKOPOCTBIO;

MOHUMAHHWE CMBICJIAa OCHOBHBIX (PU3MUECKMX 3aKOHOB: JAWHamMuku HplOTOHa,
BCEMUPHOTO TATOTEHHUS, COXPAHEHUS WMIIYIIbCA, COXPAHEHHUS DOHEPTUu), YMEHHE
MPUMEHSATH UX Ha MPAKTUKE U JUIs pelieHus yueOHbIX 3a/1a4;

YMEHHE TMPUBOANTH MPUMEPbl TEXHUUYECKUX YCTPOWCTB M JKHUBBIX OPTaHU3MOB, B
OCHOBE TEPEMEICHUS] KOTOPBIX JICKHUT MPHUHIIUI PEAKTUBHOTO JBIKECHUS. 3HAHUE U
yYMeHHE O0BACHATh YCTPOMCTBO U IEHCTBUE KOCMHUECKUX PAaKeT-HOCUTENEH;

yYMEHHUE MCTOIb30BaTh MOJYUCHHBIC 3HAHNS, YMEHHS U HAaBBIKW B MMOBCEIHEBHON JKH3HU
(OBIT, DKOJIOTHSI, OXpaHa 3I0POBbs, TEXHUKA 0€30MaCHOCTH H JIp.);

YyMEHHE W3MEpSATh MTHOBEHHYIO CKOPOCTh M YCKOPEHHE TIpH PaBHOYCKOPEHHOM
MPSIMOJIMHEMTHOM JBUKEHUHU, LIEHTPOCTPEMHUTENIBHOE YCKOPEHUE MpPU PABHOMEPHOM
JBIKEHUH 110 OKPYKHOCTH,

MOHMMAaHHUE U CIIOCOOHOCTH OMHUCKHIBATh M OOBSCHATH (DU3MUECKUE SIBICHUS: KOJICOAHUS
HUTSHOTO (MAaTeMaTH4ecKoro) MW NPYKMHHOTO MAasSTHUKOB, pe3oHaHC (B T. 4.
3BYKOBOI), MEXaHWYECKHUEBOJIHBI, ITTMHA BOJIHBI, OTPAXKEHUE 3BYKa, 3XO0;

3HaHWE ¥ CIOCOOHOCTh JaBaTh OMpeAcieHus (U3NIECKUX TOHSATHUH: CBOOOHBIC
KosiebaHus1, KojaebarenpbHasi CUCTEMa, MasTHHK, 3aTyXalllue KoleOaHusl, BEIHYKICHHBIE



KoJIeOaHUs1, 3BYK M YCIIOBHSI €TO paclpoCTpaHeHHs; (PU3NUECKUX BETUYMH: aMIUIUTYAA,
MepPHO/JI, YaCTOTa KOJIeOaHWH, COOCTBEHHAsT YacTOTa KOJeOaTeabHON CHCTEMBI, BBICOTA,
TeMOp, TPOMKOCTb 3BYyKa, CKOPOCTHb 3BYKa; (PU3UUYECKUX MOEICH: TapMOHHYECKHE
KoJIeOaHUs, MaTeMaTUYECKUI MasiTHUK;

" BJAJICHUE OHKCIEPUMEHTAJIbHBIMU METOJAMU HCCIEN0BAaHUS 3aBUCUMOCTH IEpHOAA
KoJIeOaHUH Tpy3a HAa HUTH OT JUIMHBI HUTH;

" [IOHMMAaHHE u CHOCOOHOCTh OIHCHIBATh u OOBSICHATH ¢buznyeckue
SBJICHUS/TIPOLIECCHI: DJIEKTPOMAarHuTHAas MHIYKLHSA, CAaMOUMHAYKLUS, IMpEJIOMIICHHE
CBETa, JUCHEpPCUsl CBETA, MOIVIOIIEHNE U UCIIYCKaHHUE CBETa aTOMaMH, BO3SHUKHOBEHHE
JIMHENYATBIX CIIEKTPOB U3IyYEHUS U MOIJIOLLEHUS;

" YyYMEHHE JaBaTh OINpeneNieHus / onucaHue (PU3MUECKUX MOHATHI: MarHWTHOE TOJe,
JUHUM MAarHATHOM MHAYKLUMHU; OJHOPOJHOE M HEOJHOPOJHOE MArHUTHOE IIOJIE,
MAarHuTHBIM TIOTOK, IIEPEMEHHBIA JJIEKTPUYECKUNM TOK, JJIEKTPOMATHUTHOE IIOJIE,
JJIEKTPOMArHUTHBIE  BOJIHBI, 3JEKTPOMArHUTHBIE KOJIE€OAaHUs, PaJuoCBA3b, BUIMMBIN
CBET; (PM3NYECKUX BEJTMYMH: MarHUTHAs] MHAYKIUS, WHIYKTUBHOCTb, IMEPHOM, YacToTa
U aMIUINTYyJa 3JIEKTPOMAarHuTHBIX KOJIeOaHUH, oKa3aTesu MPeJOMIICHUs CBETa;

* 3HaHWEe (POPMYIHPOBOK, MOHMMAHUE CMBICIA U YMEHHE MPUMEHATH 3aKOH TPETOMIICHUS
cBeTa U npaBuiio JIeHna, KBaHTOBBIX IOCTYy1aTOB bopa;

" 3HaHUE HA3HAYCHUs, YCTPOMCTBA M INPHUHIMIA JEHCTBUS TEXHUYECKHX YCTPOMCTB:
9JIEKTPOMEXaHWYECKUH HMHIYKLMOHHBIM T'€HepaTop MEepeMEHHOro TOKa, TpaHchopmarop,
K0JIeOaTEeNbHBIN KOHTYD; JETEKTOP, CIIEKTPOCKOI, CIIEKTporpad;

" [IOHMMAaHHE CYyTU METOJA CIIEKTPaJIbHOI'0 aHAJIN3a U €r0 BO3MOXKHOCTEN;

" [IOHUMAaHWE M CIOCOOHOCTh ONHUCHIBATH W OOBACHATH (DU3MYECKHE SBICHUS:

pazloaKTUBHOE U3JIy4E€HUE, PAJUOAKTUBHOCTD,

" 3HaHME M CIOCOOHOCThH JaBaTh OIpPEICIICHUS/OMUCAHNS (PU3UIECKUX TOHSITHIMA:
palMOaKTUBHOCTh, aib(a-, Oera- M ramMma-4acTulbl; (U3NYECKUX MOJEeH: Mojaenu
cTpoeHus aToMoB, npeanoxkennsie /1. /I. Tomconom u 3. Pesepdoprom;

" 3HaHME M OIMCAHHWE YCTPOMCTBA M yMeHUE OOBSICHUTh MPUHLUUI JEHCTBUS

TEXHUYECKUX YCTPOWCTB M YCTaHOBOK: cu€rumka l'eiirepa, kamepsl BuibcoHa,
Iy3BIPbKOBOM KaMephl, IAEPHOTO PEAKTOPa;

IIpenmeTHBIMHU pe3yJIbTATAMH M3Y4YeHHS Kypca pu3uku 9 Kiacca siBJISIOTCH:

e YMEHHE IOJIb30BAThCSI METOJAaMU HAYYHOI'O MCCIIEOBAHMS SIBJICHUN IPUPOIBL: IIPOBOIUTH
HaAOJIO/IeHUs, IUJIAaHUPOBAThb W BBINOJIHATH JKCIEPUMEHTHI, 00pabaThIBaTh H3MEPEHMI,
OpPEICTaBIATh Ppe3yAbTaThl HM3MEpEeHHl ¢ momombio Tabnui, rpadukoB Hu  (Gopmyd,
0OHapyXHUBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEIMYWHAMHU, OOBSACHATH Pe3yabTaThl U
JIENIaTh BBIBOJIbI, OLICHUBATh IPAHMIIBI IOIPEITHOCTEN PE3yNIbTaTOB U3MEPEHMI;

e Da3BUTHE TEOPETUYECKOI'O MBIIUICHUS HAa OCHOBE (POPMUPOBAHUS YMEHHMH yCTaHaBIHMBATh
(dakThl, pa3nuyaTh NPUYUHBI U CIEACTBUS, HCIOIb30BaTh (PU3MUECKUE MOJEIH, BbIIBUTaTh
TUIIOTE3bl, OTHICKUBATh U (HOPMYIHPOBATH JOKA3aTENbCTBA BBIBUHYTHIX THIIOTES.

OO0muMu npeAMEeTHBIMH Pe3yJbTAaTAMH H3YYEHHUS Kypca sIBJISIOTCSH:

® yMEHHE II0JIb30BaTbCA METOJAMM HAY4YHOIO MCCIEAOBAaHUS SBICHUNW IIPUPOJBL:
MIPOBOAUTH HAOIIOJEHHS], TUIAaHUPOBATh M BBHINOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh
M3MEPEHUH, MPeJICTaBIATh Pe3yJIbTaThl U3MEPEHU ¢ MOMOIIbBIO TaOIuIl, IrpaduKOB U
dbopMyI1, 0OHapYKUBATh 3aBUCUMOCTH MEXAY (U3HMUYECKUMU BEIMYUHAMHU, OOBSICHSTH
pe3yiabTaTel M JAENaTh BBIBOJBI, OLIEHUBATh I'PAHUIBI ITOTPELIHOCTEN PE3YJILTATOB
U3MEPECHU;

" pa3BUTHE TEOPETHMYECKOrO0 MBIIUICHUS Ha OCHOBE (OPMHUPOBAaHUS  YMEHMH
yCTaHABIMBATh (AKThl, pa3auyaTh  NPUYUHBI M CJIEACTBUSA,  HUCIOJIb30BaTh



(1)H3PI‘ICCKI/IG MOACIIN, BBIIBHUI'aTh TUIIOTE3bl, OTBICKHBATh H q)OpMy.HI/IpOBaTB
A0Ka3aTeJIbCTBa BBIIBUHYTHIX THIIOTE3.



