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IHosicHuTEe/IbHAA 3aIIUCKA
PabGouass nmporpamma no Qu3uke s OCHOBHOM HIKOJIBI pa3paboTaHa Ha OCHOBE

IIporpaMMbl OCHOBHOTO o0111ero oopazoBanus «dusuka. 7 — 9 knacce» apTopoB YMK A.B.

[Tepeimkuna, H.®. ®unonosuu, E.M. I'yrauk (M.: Ipoda, 2015), cocTaBieHHON HA OCHOBE

DyHIaMEHTAIILHOTO Si7[pa CojiepKaHus 0011ero oopa3zoBanus U TpeOoBaHul K pe3ynbTaTamMm

OCBOCHMSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0O0IIero o0pa3oBaHus,

NpEICTaBICHHbIX B (eaepaibHOM TocyJapcTBEHHOM oOpasoBarenbHoM Cranmapre

OCHOBHOTO 00111eT0 00pa30BaHus BTOPOTO MOKOJICHHUS.

Henu uzydenus GuU3NKUA B OCHOBHOM IIKOJIE CJIETYIOIINE:

- YCBOGHHE YYAIlUMHUCS CMBICIA OCHOBHBIX TMOHATUN M 3aKOHOB (DU3HKH, B3aUMOCBS3H
MEK]ly HUMU,;

- (¢opMHUpOBaHHE CUCTEMBbl HAYYHBIX 3HAHUU O MPHUpOJE, ee (PyHAaMEHTaIbHBIX 3aKOHaX
JUTSl IOCTPOEHHUSI PEJCTABIEHUS O PU3MUECKON KapTUHE MUPA;

- CcHUCTeMaTH3alus 3HaHUH O MHOrooOpa3uu OOBEKTOB U SABJICHUH MNPUPOABI, O
3aKOHOMEPHOCTSIX MPOLECCOB M O 3aKOHaX (U3UKU JUIsI OCO3HAHHUS BO3MOXHOCTHU
Pa3yMHOT'0 UCIIOJIb30BAHUS JOCTUKEHU HAYKU B JAJIbHEUIIIEM Pa3BUTHH [IUBHIN3ALINN;

- (dopMupoBaHHE YOSKIEHHOCTHU B [TI03HABAEMOCTH OKPY’KaIOILEro MUpa U JIOCTOBEPHOCTHU
HAy4YHBIX METOJIOB €TI0 U3YUCHMUS;

- OpraHu3anus KOJIOIMYECKOr0 MBIIIEHUS U [IECHHOCTHOI'O OTHOIIEHUS K IPUPOJE;

- pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEN y4allUXCsl, a TaKkKe
MHTEpeca K PaCUIMPEHHUIO U YriayOJIeHUI0 (PU3NYECKHX 3HaHW U BbIOOpa (PM3MKU Kak
MpOQUIBHOrO MPEIMETA.

JloctrkeHnue uenel o0ecrneynBaeTcs pelieHueM CIIeIyIONUX 3a1a4:

- 3HAKOMCTBO Y4YalllUXCA C METOJOM HAy4YHOro MO3HAaHHUA U METOJaMH HCCIEIOBAHMS
00OBEKTOB U ABJIICHUI IPUPO/IBI;

- npuoOpeTeHue yJaliuMHucs 3HAaHUM O MEXAHMYECKHUX, TEIIOBBIX, JIEKTPOMAarHUTHBIX U
KBaHTOBBIX SIBJICHUAX, PU3MUECKUX BEIIMYMHAX, XapPAKTEPUIYIOIINX ITHU SBICHUS;

- (opmupoBaHHe y ydalUXCs yMEHUN HAOJIIOAATh MPUPOJHBIC SIBICHUS W BBINOIHATH
OTIBITHI, JTAOOpaTOPHBIE PAOOTHI M SKCIIEPUMEHTANIbHBIE UCCIIE0BAaHUS C UCIIOJIb30BaHUEM
MU3MEPUTENBHBIX TPUOOPOB, MIUPOKO MPUMEHSIEMBIX B IPAKTUYCCKOMN KU3HU;

- OBJAQJICHHE YYaIIUMUCS TAKUMH OOIIEHAYYHBIMU TOHSITHSMHU, KaK MPUPOJHOE SIBIICHUE,
SMIUPUYECKU YCTAHOBJICHHBIN (hakT, mpoOiiemMa, THIOTE3a, TEOPETHUUECKUH BBIBOJ,
pe3yNbTaT SKCIEPUMEHTAIIBHON TPOBEPKH;

- TIOHMMaHHUE YYaIlUMUCS OTIMYMM HAYYHBIX JAHHBIX OT HEMPOBEPEHHON MH(pOpMaIuHu,
LIEHHOCTH HAayKu JUIsl YJOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJICTBEHHBIX U KYJIbTYPHBIX
NOTpeOHOCTEN uenoBeKa.

OO0mas xapaKTepuCTHKA Y4e0HOT 0 MpeAMeTa

[xonbHbI Kypc (QU3MKKM — CUCTEMOOOpPA3yIONINIl [Jii E€CTECTBEHHO-HAYUYHBIX
IPEIMETOB, MOCKOJIBKY (PU3MYECKHE 3aKOHBI, JIEXKAIIME B OCHOBE MMPO3AAHMS, SBISAIOTCA
OCHOBOW COJEp>KaHMsI KypCOB XUMHUH, Ouosioruu, reorpa@uu u actpoHomuu. Dusuka
BOOPY’KA€T IUKOJbHUKOB HAy4YHbIM METOJOM TIO3HAHMS, IIO3BOJISIOIIMM I10JIy4aTh
00BEKTHUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

B 7 m 8 kiaccax nmpoucXOoAMT 3HAKOMCTBO C (PU3MYECKUMH SIBICHUSIMH, METOJIOM
HAy4yHOTO IO3HaHUs, (OPMHPOBAHME OCHOBHBIX (DU3MUECKUX MOHATUH, NPUOOpETEHUE
YMEHHH HU3MEpATh (U3HUECKHUE BEIWYHHBI, MPOBOAMUTH JIAOOPATOPHBIA SKCIEPUMEHT IO

3



3ajaHHONM cxeme. B 9 kiacce HauMHaeTcs M3y4Y€HHE OCHOBHBIX (DU3UYECKUX 3aKOHOB,
nabopaTtopHble pabOThl CTAHOBSTCS OoJiee CIIOKHBIMH, HIKOJBHUKH y4YaTCsl IUIaHUPOBATH
DKCIIEPUMEHT CaMOCTOATEIIBHO.

JlaHHBIN KypC SIBISETCS OJTHUM U3 3BEHbEB B (DOPMUPOBAHMM €CTECTBEHHO-HAYYHBIX
3HAHUU yYaIIuxcs HapsIy ¢ XuMuen, onosorueit, reorpadueit. [IpuHIU moctpoeHus Kypca
- o0beAMHEHNE HU3Y4YaeMbIX (PAKTOB BOKPYT OOHIMX (U3MYECKHX HJIeH. DTO IMO3BOJIMUIIO
paccMaTpuBaTh OT/AEJbHBIC SIBIICHWS M 3aKOHbI, KaK YacTHbIE clilydyad Oosiee OOmIMX
MOJIOKEHU HAyKH, YTO CIIOCOOCTBYET MOHMMAHHWIO Marepuasa, pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUS, @ HE MPOCTOMY 3ayYMBaHUIO (PaKTOB.

N3yueHne CTpoeHHs BEUIECTBAa B 7 KJacce CO3[aeT MPEACTABICHUS O MO3HABAEMOCTH
ABJICHUM, X 00YCIOBJIEHHOCTH, O BO3MOKHOCTH HEMPEPHIBHOIO YIiyOJE€HUS U MOMOJHEHUS
3HAHUU: MOJIEKYJIA - aTOM; CTPOEHHE aToMa - AJIEKTPOH. Jlanee 3T 3HAHUS UCIIOIb3YIOTCS
NP1 U3YYCHUH MACChI, IJIOTHOCTH, JaBJICHHs rasa, 3akoHa [lackamns, o0bsICHEeHUN U3MEHEHUS
aTMOC(EpHOro J1aBJICHUSI.

B 8 kmacce mpoIomKaeTcs HMCIOJIB30BAHME 3HAHWM O MOJIEKYJaX IPU H3yYCHUH
TEIUVIOBBIX  sBJIEHHMU. CBEAEHHUS MO DJJIEKTPOHHOM TEOPUU BBOASATCS B  pasfene
«ONeKTpUUECKue BIEHUD». [lanee n3yqaroTcsl 2IeKTPOMAarHUTHBIE U CBETOBBIE SIBJICHUS.

Kypc ¢uszukm 9 kiacca pacmmpsieT W CHCTEMaTU3UpYeT 3HaHUsA MO0 (U3HKE,
IIOJIy4€HHBIE yYallUMHKCS B 7 U 8 Ki1accax, HOJHUMAasl UX Ha YPOBEHb 3aKOHOB.

HoBbeiM B conepkaHnu Kypca 9 kjacca SIBISETCS BKIIIOUEHHE acTPOPU3UUYECKOTO
MaTepuaina B coorBeTcTBuU ¢ TpedoBanusimu OI'OC.

Mecto npeamera B y4eOHOM IJIaHe
B ydueOHOM 11aHe Ha u3yueHnue pusuku otBoauTcs 238: B 7 u § kinaccax - mo 68 (u3
pacué€ra 2 yaca B Henento, 34 yueOHbIX Henenu), B 9 kiacce - 99 vacoB (u3 pacuéra 3 yaca B
HeJeNto, 33 yu4eOHBIX HEJIENHN).

Kuaace 7 8 9
KoJIn4ecTBO 4aCOB B HEACJIW | 2 2 3
Hroro 68 68 99

JINYHOCTHBIE, MeTanpeAMETHbIE, IPEeIMETHbIC Pe3yJbTAThHI 0CBOCHUS
npeamerTa.
JInuHOCTHBIMM pe3yjbTaTaMu 00yueHUs (GU3UKE B OCHOBHOM IIKOJIE SIBJISTFOTCS:

- ¢(OpMUPOBAHHOCTH MMO3HABaTEIbHBIX WHTEPECOB Ha OCHOBE pa3BUTHSA
WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yUaIuxcs;

- yOEXIIEHHOCTh B BO3MOKHOCTH TIO3HAHUS TPHUPOABI, B HEOOXOAMMOCTH Pa3yMHOTO
WCHOJIb30BaHUs JOCTH)KEHUM HAyKHM M TEXHOJIOTHM U JAJIBHEWIIEr0 pPa3BUTHS
YeJIOBEUECKOro 00IIEeCTBa, YBAKCHHUE K TBOPIIAM HAYKH M TEXHUKH, OTHOIICHHE K (hHU3UKE
KaK DJIEMEHTY OOIIEeYeIOBEUECKON KYIbTYPHI;

- CaMOCTOSITEIBHOCTh B MPUOOPETEHNH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUM;

- TOTOBHOCTbH K BBIOOPY >KU3HEHHOTO MYTH B COOTBETCTBUM C COOCTBEHHBIMU MHTEpPECAMHU
1 BO3MOXKHOCTSIMU,

- MOTHBalUsl 00pa30BaTEIbHOM JEATEIIbHOCTH IIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1A;



(dbopMHpOBaHHE IICHHOCTHBIX OTHOIICHHUH APYT K JAPYTY, YIUTEIIO0, aBTOPAaM OTKPBITHH U
M300pETeHH, pe3yIbTaTaM O0yUeHHS.
MeranpeaMeTHbIMH pe3yJbTaTaMH oOOydeHUs (U3NKE B OCHOBHOM IIIKOJIC

ABJIAIOTCA:

OBJIaJICHUE HABBIKAMU CAMOCTOSITEIIBHOIO IMPUOOPETEHUS] HOBBIX 3HAHWN, OpraHU3alluu
y4eOHOU JesATeNbHOCTH, MOCTAaHOBKHU LEJEH, MIaHUPOBAHUS, CAMOKOHTPOJS U OLICHKU
pPE3yNbTaTOB CBOEH JEATEIBHOCTH, YMEHUSAMHU IPEIBHUIETh BO3MOXKHBIE PE3YJIbTAThI
CBOUX JICHCTBHH;

IOHMMaHUE PA3JINYUi MEXIY UCXOAHBIMU (PaKTaMU U TUIIOTE3aMH ISl UX OOBsICHEHUH,
TEOPETUUYECKUMH MOJIEISIMU U pEaIbHBIMM OOBEKTaMH, OBJIAJCHUE YHHBEPCATbHBIMU
y4eOHBIMU JEHCTBUSIMU HA NpUMEpax TUMOTe3 ISl OOBSICHEHHs] M3BECTHBIX (DaKTOB U
HKCIIEPUMEHTAJIBbHON MPOBEPKH BBIJBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETHUECKUX
MO/IEJIEN POLIECCOB WM SIBJICHUN;

(dbopMHpoBaHHE YMEHUI BOCHPUHHUMATh, MepepadaThiBaTh U MPEABABISATh UH(OPMALUIO
B CJIOBECHOM, 00Opa3HOM, CUMBOIMYECKOW (hopmax, aHAIU3UPOBATH U IepepadaThiBaTh
MOJIyYeHHYI0 MH(OPMAIMI0O B COOTBETCTBUM C IOCTaBICHHBIMH 3aJayaMH, BBIIEISATH
OCHOBHOE COJIEpKaHUE MTPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI HA ITOCTABJICHHbBIC
BOIIPOCHI M U3J1ararh €ro;

NPUOOPETEHUE OIBbITa CaMOCTOSITENIBHOIO IOWCKa, aHaiu3a M 0TOOpa HMH(OpMAaLUU C
MCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB M HOBBIX MH(MOPMALMOHHBIX TEXHOJOTHH NI
pelIeHs I03HABAaTEIbHBIX 33/1a4;

Pa3BUTHE MOHOJIOTMYECKON M JUAJOTMYECKON pedM, YMEHUS BBIPAKATh CBOM MBICIU H
CIIOCOOHOCTH BBICIYLIMBaTh COOECENHMKA, MOHUMAaTh €ro TOYKY 3pEHHus, NpU3HaBaTh
MpaBo JPYroro 4eioBeKa Ha MHOE MHEHUE;

OCBOCHHE MPUEMOB JIEUCTBUI B HECTAHAAPTHBIX CUTYalUsX, OBJIAJIEHUE IBPUCTUYECKUMHU
METOJaMH peLIeHUs TPooIeMm;

(dbopMHUpoBaHHE YMEHUW pabdOTaTh B TPYMNIE C BHIOJHEHUEM PA3JIMYHBIX COLMAJIBHBIX
poJiel, IPEICTaBIATh U OTCTAaUBATh CBOM B3IJISAbI M YOEKIEHUS, BECTU JUCKYCCHIO.

O0mMMH npeAMETHBIMHU Pe3yJIbTATAMM U3YUYEHUS Kypca SIBIISIOTCS:

YMEHHE TI0Jb30BaThCSA METOJaMHU HAy4YHOTO HWCCJICAOBAHUS SIBIICHHH TPUPOJIBL:
MPOBOAUTL HAOIIOJICHUSI, IUIAHUPOBATh M BBITIOJHATH AKCIIEPUMEHTHI, 00pabaThIBaTh
M3MEPEHUM, TPEACTABISATh PE3YyIbTaThl M3MEPEHUN C TOMOINBIO TaOymI, rpaduKoB U
dbopmyi, 0OHapYKHUBaATh 3aBUCHMOCTH MEXIYy (U3UUYCCKHUMHU BEJIUYUHAMH, OOBSICHATH
pe3yabTaThl W JIeNIaTh BBIBOJBI, OIICHWBATh T'PaHUIIBI IOTPEIIHOCTEH pPe3yIbTaToOB
M3MEpPECHUN;

Pa3BUTHE TEOPETUYECKOTO MBINIJICHUS HA OCHOBE (DOPMUPOBAHUS YMEHHI YCTaHABIMBATh
(dakThl, pa3nMyYaTh MPUYMHBI W CICICTBHS, HWCIOIL30BaTh (DU3WYSCKUE MOJICIIH,
BBIJIBUTATh THIOTE3bl, OTBICKUBATH W (POPMYIHPOBATH JOKA3aTEIIbCTBA BBIJIBUHYTHIX
TUTIOTE3.

IIpeaMeTHBIE pe3yabTaThl 10 TeMaM IIPEJICTABIICHBI B COJICPKaHUH.

Conepxanue Kypca

7 knacc (68 wacos, 2 yaca B He/IeJI10)

BBenenue (5 1)
Ousznka - Hayka o npupoae. Dusmueckue sBieHUA. PU3NUECKUE CBOWCTBA TEII.

Ha6JIIOI[CHI/Ie H OIIMCAaHHEC (i)I/ISI/I‘IeCKI/IX SIBIICHUI. I/IBMepeHI/IC (1)I/ISI/I‘ICCKI/IX BCIIMYUH:. AJINHBI,



BpeMeHH, TemriepaTypbl. dusmyeckue npuOopel. MexayHapoaHas CHCTEMA €IWHHILI
To4HOCTH ¥ MOTPEMIHOCT U3MEpeHUN. PU3KKA U TEXHUKA.

Dpoumanvras rabopamopmnas paboma:

1. Ompenenenue 1EHBI I€TIEHUS U3MEPUTEIHLHOTO TIpHOOpA.

IIpeameTHbIE pe3yJIbTATHI:

- TMOHUMaHue (PU3NIYECKUX TEPMUHOB: TEJIO0, BEIIECTBO, MaTEPHUS.

- yMEHUE TPOBOJIUTH HAOMIOACHUS (PU3NYECKUX SIBIICHUW; HU3MEPITh (PU3MUECKUE
BEJIMYMHBI: PACCTOSIHUE, IPOMEKYTOK BPEMEHH, TEMIEpaTypy; OINPEIEIATh LEHY
JIEJICHUS IIKaJIbl TprOopa ¢ y4ETOM MOTPEUTHOCTH U3MEPEHUS;

- TIOHUMaHHWE POJIM YUEHBIX HAllle CTpaHbl B Pa3BUTHE COBPEMEHHOUN (M3HUKU U BIUSHUE
HA TEXHUYECKUU U COLIMAJIbHBIN MPOTpeccC.

IlepBoHaYajibHbIE CBEACHUA 0 CTPOCHUM BeulecTBa (74)

Crpoenue BemectBa. OIBITHI, JOKa3bIBAIOIIME aTOMHOE CTPOEHHE BEIIECTBA.
TeruoBoe ABMXKEHUE aTOMOB M MoOJeKyn. bpoyHoBckoe aswxenue. Juddys3us B rasax,
KUJKOCTSIX U TBEPABIX Tejax. B3aumopeicTBre 4acTHIl BellecTBa. ATperaTHble COCTOSIHUS
BelecTBa. MoJenu CTPOCHUSI TBEPIBIX TeNd, KUAKOCTEH U ra3oB. OOBSCHEHHE CBOWMCTB
ra3oB, )KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIEKYISIPHO-KUHETUYECKUX MPECTABICHUM.

Dponmanvuas 1abopamopHas paboma:

2. Ormpepenenue pa3MepoB MajibIX Tell.

IIpeameTHbIe pe3yJIbTATHI:

- TIOHMMAaHHE U CIIOCOOHOCTh OOBICHATH (pusmyeckue siBiaeHus: nuddysus, Oombinas

CKUMAEMOCTh T'a30B, Majiasi C)KUMAEMOCTh KUIKOCTEW U TBEPABIX TE,

- BIIQJICHUE DOSKCIECPUMEHTAIBHBIMU METOJAAMU HCCIEIOBAHHMS TP  ONPENIECICHUH
pa3MepoB MajbIX TEI;

- TIOHMMaHWE MNPUYUH OPOYHOBCKOI'O JIBM)KCHUS, CMAauMBaHUS W HECMAuYMBaHUS TEJl;
pazInuusi B MOJICKYJISIPHOM CTPOCHUH TBEPABIX TN, KUIAKOCTEH U ra3oB;

- ymeHue nonb3zoBaThess CU U nepeBOAUTL €AUHUIIBI U3MEPEHUS (PU3UUECKUX BEJIUYUH

B KPAaTHBIC U JIOJIbHBIC €AMHUIIBI,

- YMEHHUE UCIOJb30BaTh MOJYYCHHBIC 3HAHUS, YMEHUS U HABBIKU B TMOBCEIHEBHOMU
®KU3HU (OBIT, DKOJIOTHSI, OXpaHa OKPY>KaloIel Cpeibl).

B3aumoneiicreue Tea (21 4)

Mexannueckoe nsuxkeHue. Tpaexkropus. Ilyre. PaBHOMEpHOE UM HepaBHOMEpPHOE
newkenue. Ckopocth. I'paduku 3aBUCUMOCTH TYyTHU M MOJIYJS CKOPOCTH OT BPEMEHU
nevxkenus. Unepnusa. MueptHocTe Ten. B3aummopencrBue ten. Macca tema. M3mepenue
Maccel Tena. ITnotHocts BemectBa. Cuna. Cuna Tskectu. Cuna ynpyroctu. 3akoH ['yka.
Bec Tena. CBsizb MeXIy CHIION TSKECTH U Maccol Tena. Cuiia TSKEeCTH Ha IPYTUX IUIaHETaXx.
CnoxeHue ABYX CHUJI, HalpaBJICHHBIX MO OJHOW mpsiMoi. PaBHOAEHCTByIOMIasi IBYX CHII.
Cuina tpenusi. duznueckas npupoaa HebecHbIX Tesl COTHEYHON CUCTEMBI.

@dponmanvusie 1abopamopHas paboma:

3. M3mepenue Macchl Tena Ha PhIYaKHBIX Becax.

4. V3mepenue oObeMa Tena.

5. OnpexaeneHue MIOTHOCTH TBEPAOTO Tea.

6. I'pagynpoBanue npy>KUHBI U U3MEPEHUE CUJT JUHAMOMETPOM.

/. VI3MepeHue Cuiibl TPEHUSI C IOMOIIBIO JUHAMOMETpPA

IIpeaMeTHbIE pe3yabTATHI:



- TIOHMMaHHUE U CIIOCOOHOCTH OOBSACHATH (PU3MUECKUE SBJICHUS: MEXaHHUUECKOE -IABIKCHHUE,
PABHOMEPHOE U HEPABHOMEPHOE IBUKEHNE, NHEPLIHSI, BCEMUPHOE TATOTECHHUE;

- YMEHME U3MEPATh CKOPOCTh, MACCY, CHIIy, BEC, CUILy TPEHUS CKOJIbKECHUS, CHIIy TPEHUS
KaueHusi, 00beM, MIIOTHOCTh, T€Ja PAaBHOJACHCTBYIOIIYIO JIBYX CHJ, ACHCTBYIOIIUX Ha
TEJIO B OJHY U B IPOTUBOIIOJIOKHBIE CTOPOHBI;

- BIIQJICHUE  DKCIEPUMEHTAJIbHBIMA  METOJAMM  HCCIEAOBaHUS B  3aBHCHUMOCTH:
IPOMJEHHOTO IyTH OT BPEMEHM, YIUIMHEHMS NPYXKUHBI OT NPUIOXKEHHOM CHIIBI, CHJIBI
TSKECTU Tela OT €r0 MAacChl, CHJIbI TPEHUSI CKOJIBKEHUSA OT ILIOLIAAN CONPUKOCHOBEHHS
TEJl ¥ CUJIBL, TIPMXKUMAIOIIEH TENIO K TIOBEPXHOCTH (HOPMAIBHOTO JIaBIICHHS);

- IIOHMMaHHE€ CMbICIAa OCHOBHBIX (PU3MYECKMX 3aKOHOB: 3aKOH BCEMHUPHOIO TATOTEHHUS,
3aKkoH ['yka;

- BJIQJIEHUE CHOCO0aMHU BBINOJHEHUS PAacUETOB MNPU HAXOXKIAEHUHU: CKOPOCTH (CpeaHei
CKOpPOCTH), IIyTH, BPEMEHH, CUJIbI TSDKECTH, Beca Tella, IJIOTHOCTH Teja, 00beMa, Macchl,
CHUJIBI YIIPYTOCTH, PABHOJCHUCTBYIOLIEN JBYX CUJI, HAIIPABJIEHHBIX M0 OJHON NPSIMOM;

- YMEHUE HAXOJWTh CBA3b MEXIY (PU3NYECKUMH BEIUUYMHAMH: CHUJION TSKECTU U MacCoi
T€Ja, CKOPOCTU CO BPEMEHEM M IIyTEM, IUIOTHOCTHU Te€Ja C €r0 MacCOl U 00BEMOM, CUIION
TSPKECTH M BECOM TEJIA;

- YMEHHE NEPEBOIUTH PU3NUECKUE BEIMYMHBI U3 HecUcTeMHbIX B CH 1 Hao0opoT

- IIOHMMaHu€ IPUHLMIOB JCUCTBHUS JMHAMOMETpa, BECOB, BCTPEYAIOLIUXCA B
MOBCETHEBHOM JKU3HU, U CLIOCOO0OB 00ecneueHns 0€30IaCHOCTH MPHU UX UCIIOJIb30BAHUY;

- YMEHME HUCII0JIb30BaTh IIOJIyYECHHbIC 3HAHUs, YMEHUSA U HaBBIKU B IIOBCEIHEBHOW JKU3HU
(OBIT, SKOJIOTHSI, OXpaHa OKPYKAFOIICH CPEeIbl).

JlaBjieHUEe TBEPABIX TeJ, J)KUAKOCTeH U ra3os (21 4)

JaBnenne. [laBnenue TBepapix Teil. JlaBieHue ra3za. OOBsSCHEHHE JaBJIICHHUS Tra3a Ha
OCHOBE MOJICKYJIIPHO-KMHETUYECKUX TpeactaBieHuid. Ilepemaua naBieHus rasamMud W
wuakoctsmu. 3akoH [lackans. CooOmaromuecs: cocyabl. ATMocdepHoe naBieHue. MeToabl
u3MepeHust atMochepHoro naBieHus. bapomerp, MaHOMETp, MOPIIHEBOW >KMIKOCTHBIN
Hacoc. 3aKoH Apxumena. Y clioBus IUIaBaHus Tell. Bo3ayxomniaBaHue.

Dponmanvusie 1aO0pamopHvle pabomwi:

1. Omnpenenenre BBITAIKMBAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha TOTPYKEHHOE B

KUJIKOCTh TEJIO.

2. BoiscHeHue yciI0BHil TIIaBaHUS Tesa B )KUJKOCTH.

IIpeameTHBbIE pe3yJbTATHI:

- TMIOHMMaHHE U CIOCOOHOCTHh OOBSACHUTH (PU3MUECKHE SBIICHHS: aTMOC(hEpHOE IaBIICHHE,
JABJICHHE >KUAKOCTEW, Tra30B W TBEPIABIX TEJ, IUIaBaHHUE TeJ, BO3AyXOIUIAaBaHUE,
pPaCIoJIOKEHUE YPOBHS IKUIAKOCTH B COOOMIAIONIUXCS COCyAaX, CYIIeCTBOBAHUE
BO3AYIITHON 000JI0YKH 3eMJTI0, CIIOCOOBI YMEHBIIICHUS U YBEJIUUCHUS TaBJICHNUS;

- YMEHHE H3MepsTh: aTMochepHOe AaBJjeHHEe, AaBJIECHUE XUIKOCTHM HAa JTHO M CTEHKHU
cocyna, cuily Apxumena,

- BJQJICHUE OKCIEPUMEHTAIbHBIMA METOJAMHU  HUCCIEIOBAHUS 3aBUCHMOCTHU: CHIIBI
ApxuMena oT oObeMa BBITECHEHHOM BOJIbI, YCIOBUW IJIaBaHUS TeJla B YKUJIKOCTH OT
JEUCTBUS CUJIBI TSDKECTH U CUJIbI ApXHUMeENa;

- TIOHMMaHWE CMBICJIa OCHOBHBIX (PU3MUECKHUX 3aKOHOB U YMEHHE MPUMEHITh HUX Ha
npakTuke: 3akoH [lackans, 3akoH Apxumena;

- TIOHUMaHWe TPUHIMIIOB JEWUCTBUS OapoMmeTpa-aHepoWaa, MaHOMETpa, Hacoca,
TUAPABINYECKOrO Mpecca, C KOTOPHIMU YEJIOBEK BCTPEUYAETCSI B MOBCEIHEBHON KU3HU U
croco6oB obOecreueHns 6€30MacHOCTH MPHU UX UCIOJIB30BaHUY;
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- BIIQJIEHUE CTMOCOO0aMHU BBIMOJHEHUS PACUETOB JIJIi HAXOXKIACHHS [IaBJICHUS, JTABJICHHE
AKUJKOCTH HA JIHO U CTEHKHU COCYyJa, CUJIbl ApXUMeJa B COOTBETCTBUE C MOCTABICHHOU
3a/1a4l Ha OCHOBaHUU UCIIOJIb30BaHUS 3aKOHOB (PU3HKU;

- YMEHHE HUCIOJIb30BaTh MOJYYECHHbIC 3HAHUS, YMEHUSI U HABBIKUA B MOBCEJHEBHOM >KU3HU
(xosorus, OBIT, OXpaHa OKPYKAFOIIEH CPEJIbI).

Pa6ora u MmomHOCTh. JHeprus (13 v)

Mexanunueckas padora. MomHocTb. [IpocTbie Mexann3mMbl. MOMEHT CHIIBL. Y CJIIOBUS
paBHOBECHs pblyara. «30J0TO€ MpaBUIO» MeXaHWKU. Buael paBHOBecus. KoaddummeHt
nosne3noro gevictBus (KIIH). Oueprus. IloTeHnuanbHas W KUHETHYECKAas DHEPIUs.
IIpeBparieHne sHEPrum.

Dponmanvhsie 1a60pamopHvie pabomol.:

1. BrisicHeHHE yCIOBHUSI paBHOBECHUS phlyara.

2. Omnpenenenne KI1J] mpu mogseme Tena mo HaKJIOHHOM IIIOCKOCTH.

IIpeaMeTHbIE pe3y/bTATHI:

- TOHMMaHUWE€ U CHOCOOHOCTh OOBSICHATH (DU3UYECKUE SIBJICHUSA: PABHOBECUE TeI
MPEBPALICHUE OJTHOTO BUAAa MEXAHUYECKON IHEPTUU IPYTOH;

- YMEHHE U3MEPATh: MEXaHUUECKYIO0 pabOTy, MOIIHOCTh TeJa, MJIEYO CHUJIbI, MOMEHT CHUJIBI.
KII/I, moTeHIuanbHy0 U KHHETUYECKYIO SHEPTHUIO;

- BIIAJCHUE DOKCIEPUMEHTAJIBHBIMM  METOJAMU  HUCCJIEAOBAHUS TPHU  OIPEICICHUU
COOTHOIIEHHUS CHJI U TUJIEY, VISl PABHOBECHS phlUara,;

- MIOHMMAaHHE CMBICIIa OCHOBHOT'O (PM3MUECKOTO 3aKOHA: 3aKOH COXpPaHEHUs YHEPTUU

- MIOHMMAaHWE¢ MPUHIUIIOB JEUCTBHUS pblyara, 0Ji0ka, HAaKJIOHHON IJIOCKOCTH M CIIOCOOOB
obecrieueHus: 0€30MaCHOCTH MPU MX HUCIIOJIB30BaHNUH;

- BJIQJICHUE CIIOCOOAMH BBIMTOJHECHHS PACUYETOB JUIS HAXOXKICHHUS: MEXaHUYECKON pabOThI,
MOIIIHOCTH, YCJIOBUSI PABHOBECHS CUJI Ha pbluare, MoMeHTa cuibl, KIIJI, kunetnueckoit u
MMOTEHIHAIBHOW DHEPIUH;

- YMEHHE MCIOJb30BaTh MOJTYUYECHHBIC 3HAHUS, YMEHUS U HABBIKA B TTOBCEAHEBHOM KWU3HU
(xosorHs, OBIT, OXpaHa OKPYXKAIOIICH CPEJIbI).

- IoBTopenue ( 14)

8 kiacc (68 4, 2 u B Hene10)

TennoBbie siBaeHus (25 4)

TemnoBoe nBwkenue. TeroBoe paBHOBecue. Temmneparypa. BHyTpeHHsIsi sHeprus.
Pabora u Tteronepenaua. TemmonpoBogHocth. KouBekiusa. Mznyuenue. KommuectBo
TEIJIOTHI. Y IeTbHAsI TETUIOEMKOCTh. PacueT koimuecTBa TEMIOThI MPU TEMI000MeHe. 3aKOH
COXPaHEHHS U MPEBPALICHHS SJHEPTHUU B MEXAHUUECKHUX U TEIUIOBBIX npoueccax. [lnaBnenue
U OTBEPJACBAaHUWE KPUCTAJUIMYECKUX TEJI. YJelbHas TeEIUIoTa IulaBiieHus. lcmapenuwe u
KoHJeHcanua. Kumenwe. BrmaxkHocTh BoO3ayxa. YaenbHas TeIJIoTa MapooOpa3oBaHUS.
OObsicHEeHHE W3MEHEHHUS arperaTHOTO COCTOSHUS BEIIECTBA HAa OCHOBE MOJIEKYIISIPHO-
KMHETUYeCKUX TpeAcTaBieHuil. I[IpeoOpa3oBaHne »HHEPruM B TEIJIOBBIX MalllMHAX.
JlBuratenb BHyTpeHHero cropanus. [lapoBas TypOuna. KIIJ| TenmoBoro naBuraresns.
DKoyioruyeckue mpoOaeMbl UCIIOIb30BaHUs TETIOBBIX MAIIKH.

Dponmanvusie 1aOOpamopHvle pabomyi:

1. CpaBHEHHE KOJIMYECTB TEIJIOTHI MPU CMEIIMBAHUU BOJIBI pa3HON TEMIIepaTypHhI.

2. W3mepenue yaenbHOM TEIJIOEMKOCTH TBEPIOTO Tea.

3. M3MmepeHnue BIaXXHOCTH BO3yXa.

IIpeaMeTHBIMH pe3yJIbTATAMHU IIPU U3YUYECHUU TEMBI SIBJISIOTCS:
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MOHMMAHHUE U CIIOCOOHOCTb OOBSICHATH (PU3NUYECKUE SIBICHUS: KOHBEKIIHS, H3IydCHHE,
TEIUIONPOBOAHOCTh, U3MEHEHUE BHYTPEHHEH SHEPTUU Tella B Pe3yJIbTaTe TeIionepeaadn
WM pabOThl BHENTHUX CWJI, WCHapeHue (KOHJCHCAIWs) W TUIaBlieHHWe (OTBEp/ICBAHME)
BEIIECTBA, OXJIAXK/ICHUE JKUIKOCTH MPH UCMIAPCHUH, KOHICHCAIUS, KUTICHHUE, BbIMaIeHUE
POCHI,

YMEHHE U3MEpATh: TeMIlepaTypy, KOJWYECTBO TEIUIOTHI, YACTHHYIO TEIMIO0EMKOCTh
BEIIECTBA,  YACTBHYIO  TEIJIOTY  TUIABJICHUS  BEIIECTBA,  yJeNbHAas  TEIJIOTY
napooOpa3oBaHwsl, BIAKHOCTh BO3/IyXa;

BJIaJICHUE DKCIICPUMEHTAIBHBIMU METOJAMH HCCIICIOBAHUSI aBUCUMOCTH OTHOCHUTEITHHON
BJIQKHOCTH BO3[yXa OT JaBIICHUS BOJISHOTO I1apa, COAEPIKAIIErocs B BO3AYyXE IPH
JaHHOW TeMmIepaType U IaBJICHUS HACHIIIEHHOTO BOJISHOTO Mapa: ONpeAeNieHus yeIbHON
TEIIOEMKOCTH BEIIECTBa,;

NOHMMAaHWE TPUHLHUIIOB JEHUCTBUS KOHACHCAIMOHHOTO M BOJOCHOTO THUTPOMETPOB
NICUXPOMETpa, JBUTATENsi BHYTPEHHErO CrOpaHus, MapoBOM TypOMHBI C KOTOPBHIMHU
YeJIOBEK MOCTOSHHO BCTPEYaeTCsi B TOBCEIHEBHOW JXKU3HU, M CIIOCOOOB OOecTieueHUs
0€30MacHOCTH MPU UX UCTIOJIb30BAHUH;

MOHMMAaHHUE CMBICIIA 3aKOHA COXPAHEHUS W TPEBPAIICHHS DHEPTUHA B MEXaHHUYECKUX U
TEIJIOBBIX MPOLIECCaX U YMEHHE MPUMEHSITh €T0 Ha MPAKTHUKE;

OBJIQJICHHE PAa3HOOOpPA3HBIMM CHOCOOAMM BBIMOJIHEHUS PACUYETOB JJISi HAXOXKICHUS
yIETbHON TEIJIOEMKOCTH, KOJIMYECTBa TEIUIOTHI, HEOOXOIUMOIO /Jisi HarpeBaHUs Tela
WM BBIJCISIEMOT0 UM TPU OXJXKICHUU, YACIbHOW TEIUIOTHI CropaHusi, YACIbHOU
TEIJIOTHl TIJIABJICHUS, BJIAXHOCTH BO3/yXa, YACIBbHOW TEIJIOTHl IMMapooOpa3oBaHUi U
kouaeHcanuu, KI1J] TerioBoro nsuraresns;,

YMEHHE HCIIOJIb30BaTh MOJyYCHHbIC 3HAHUS, YMEHUS M HABBIKH B MOBCEIHEBHOW KU3HU
(3koorHs, OBIT, OXpaHa OKPYKAFOIIEH CPEJIbI).

DaexkTpuyeckue sisjieHust (29 4)
Dnekrpu3anys Tell. J[Ba poja 3JIeKTpUIECKHX 3apsaa0B. B3aumoaeiicTBre 3apsikeHHbBIX

ted. [IpoBOAHUKY, TUAJICKTPUKH U TIOJIYITPOBOAHUKH. DJIEKTPUUECKOE TT0JIe. 3aKOH COXpaHe-
HUS D3JIEKTPUYECKOro 3apsaa. [[emmmocTh 3IeKTpuyecKkoro 3apsaa. DJIeKTpoH. CTpoeHue
aToMa. DJIEKTPUYECKUM TOK. JIEMCTBHE DJIEKTPUYECKOrO MOJIA HA DJIEKTPUUYECKHE 3apsIbl.
Nctounuku ToKa. OnekTpuyeckas 1enb. Cuiga Toka. ODJIEKTPUUECKOE HamNpsiKeHUE.
DJIeKTpUUECcKOoe comnpoTuBieHue. 3akoH Oma i ydactka nenu. IlociemoBarenbHoe M
napajuieJIbHOe COCIIMHEHHUE MPOBOAHMKOB. PaboTa W MOIIHOCTH D3JEKTPUYECKOTO TOKA.
3akon [Ixoyns—Jlenna. Konnmencarop. IlpaBuna Oe3omacHocTd 1mpu  pabote C
AIEKTPONIPUOOPAMHU.

Dponmanvhsie 1a60pamopHsvie pabomol.:
COopka 2JeKTPUIECKOH 1IN U U3MEPEHUE CUIIBI TOKA B €€ Pa3JIMYHBIX yUYaCTKaX.
N3mepenne HanpsHKEHUs Ha Pa3IMUHBIX yUaCcTKaX JICKTPUUYSCKOM LIeTIH.
PerynupoBanue CUJbl TOKa PEOCTATOM.
N3mepenue conpoTuBIeHUs MPOBOHUKA TTPU TTOMOIIM aMIlepMeTpa U BOJILTMETPA.
. MI3aMepeHue MOIIHOCTU U pabOThl TOKA B JICKTPUUYECKOMN JIaMIIE.

HpeZ[MeTHI)IMI/I pe3yabTaTaMU MPU U3YUYCHUHU TEMBI SBIISIOTCS:
MMOHUMAaHUE M CIOCOOHOCTh OOBIACHATH (HU3WUYECKUE SBICHUS: DJICKTpHU3alUs Tell,
HarpeBaHWe IPOBOJHUKOB DJICKTPUUECKUM TOKOM, JJIEKTPUUYECKHI TOK B MeTajljiax,
ANEKTPUUYECKUE SBJICHUS B MMO3UIIMU CTPOCHUS aTOMA, JEHCTBUS SJIEKTPUUECKOTO TOKA,;
YMEHHE U3MEPATh CHIIy DJJEKTPUYECKOIO TOKa, JJIEKTPUYECKOE HaIpsKEHHE,
ANEKTPUUYECKUH 3apsill, SJIEKTPUUECKOE CONPOTUBIIEHUE;
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- BJAQJCHUE DKCIIEPUMEHTAIbHBIMA METOJAMHU MCCIIEIOBAHUS 3aBUCUMOCTH CHJIBI TOKA Ha
YYaCTKE LEMH OT BJICKTPUUYECKOTO HAIMPSHKEHUs, 3JIEKTPUYECKOTO COMPOTUBIICHUS
MMPOBOJIHUKA OT €T0 JJIMHBI, TNTOIAY MMONIEPEYHOTO CEUCHUS U MaTepHana,

- TOHMMaHUE CMBbIC/Ia 3aKOHAa COXPaHEHHUs SJIEKTPUYECKOro 3apsga, 3akoHa Oma s
ydacTka 1enu. 3akona Jxoymnsa-Jlenna,

- TOHMMAaHWE TMPUHLUMIOA JECUCTBUS JJEKTPOCKOIA, JJIEKTPOMETpa, TIaJdbBaHUYECKOTO
aJIEMEHTa, aKKymyJsaTopa, ¢oHapuKa, peocraTa, KOHJICHCATOpa, JIaMIIbl HaKaJIUBaHUS, C
KOTOPBIMH YE€JIOBEK CTaJIKUBAETCS B IOBCEIHEBHON >KM3HU, M CIIOCOOOB OOECICUCHHS
0€30I1aCHOCTH MPU UX WCIIOJIB30BaHUU;

- BJIQJICHUE PA3JIUYHBIMH CIIOCOOAMHM BBIMIOJHEHHS PAcueTOB JIJII HAXOXKJICHHUS CHIIBI TOKA,
HANPSDKEHHS, CONMPOTHUBIICHUS NPU MapajuIeIbHOM M MOCJIEA0BATEIIBHOM COCIUHECHUU
MPOBOJAHUKOB, YAECIHHOTO COMPOTUBICHUS pabOTHI U MOIIHOCTU 3JEKTPUUYECKOTO TOKA,
KOJIMYECTBA TEIJIOTHI, BBIAEISEMOrO IMPOBOJHUKOM C TOKOM, €MKOCTH KOHJIEHCATOpa,
PabOTHI PIEKTPUUECKOTO OIS KOHJIEHCATOPa, YHEPTUM KOHJICHCATOPA,;

- YMEHHE MCIOJb30BATh MOJIYUYECHHBIC 3HAHUS, YMEHUS U HABBIKA B TTOBCEIHEBHOM KWU3HU
(xosOTHSsI, OBIT, OXpaHa OKPYXKAIOIICH CPEJIbI).

JJIeKTPOMATHUTHBIE sIBJIEHHS (5 1)

OmneiT Opcrega. MarautHoe mosne. MarHuTHOE 1oJIe MPSAMOro ToKa. MarHuTHOE ToJie
KaTylIKu C TOKOM. IlocTosiHHble MarHuTbl. MAarHMTHOE IIOJI€ IOCTOSIHHBIX MarHUTOB.
MaruutHoe mnone 3emuid. B3anmopneiicTBue MarHuToB. JleficTBME MarHUTHOIO TMOJS Ha
MIPOBOJAHUK C TOKOM. DJIEKTPUUECKUIN JBUTATETD.

dponmanvhble 1abopamopHvie pabomoi:

9. COopka AJIeKTpOMarHuTa U UCIIBITAHUE €r0 JIEHCTBHUS.

10.M3yuyeHue IeKTpUIeCKOro IBUTATENs TOCTOSHHOTO TOKa (Ha MOJIEIH).
IIpeaMeTHBIMH pe3yJIbTATAMHU U3YUYCHUS TEMBI SIBIISIIOTCS:

- TIOHMMAaHUE U CIOCOOHOCTHh OOBACHSITH (PU3UUYECKUE SIBJICHUS: HAMAarHUYEHHOCTD Keje3a
W CTalld, B3aWUMOJECHCTBMEC MArHUTOB, B3aMMOJICCTBHE MPOBOJAHUKA C TOKOM U
MAarHUTHOMW CTPEJIKU, NEUCTBUE MArHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM;

- BJAJCHHUE SKCIECPUMEHTAIBHBIMA METOJIAMU MCCJIEHOBAHUS 3aBUCUMOCTH MATHUTHOIO
JNEUCTBUS KATYIIKX OT CHJIBI TOKA B LIETIH;

- YMEHHE HUCIOJIb30BaTh MOJIYUYEHHbIC 3HAHUS, YMEHUSI U HABBIKA B MOBCEIHEBHOU >KHU3HU
(Ko0sorHs, OBIT, OXpaHa OKPYXKAFOIIEH CPe/Ibl).

CgetoBble siBjeHus (10 1)

HNctounuku cgera. IIpsamosimHErHOE pacnpocTpaHeHUE cBeTa. Buanumoe ABUKEHHE
ceetiil. OTpaxxeHHe cBeTa. 3akoH oTpaxeHus cBeta. [lnockoe 3epkano. IIpenomiienue
CBETAa. 3aKOH MpenomiieHus cBera. JInu3pl. @oKycHOE paccTosiHue JUH3bL. ONTHYECKas cujla
muH3bl. M300paskeHusi, maBaemble JIMH30M. ['7a3 kak onruyeckas cuctema. OnTuyeckue
MPUOOPHI.

@dponmanvuas 1abopamopHas paboma:

11.Tlony4yenune n300paxkeHus: MPU MOMOIIH JIUH3BI.

IIpeaMeTHBIMU pe3yJibTATAMM W3YUYCHHUS TEMBbI SBIISIOTCS:

- TIOHMMaHWE U CIIOCOOHOCTh OOBSACHATH (U3UUECKUE SIBJCHUS: TMPSMOJUHEHHOE
pacrpocTpaHeHusl cBeTa, oO0pa3oBaHWE TEHU U TOJYTEHHU, OTPAKCHHE U TPETIOMIICHHUE
CBETA,;

- yMEHHUE U3MePATh (POKYCHOE PACCTOSTHUE COOMPAFOIICH JTUH3bI, ONITUYECKYIO CHITY JIMH3HI,
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- BIIQJICHUE DKCIIEPUMEHTAIBHBIMU METOJIaMU WCCICAOBAHUS 3aBUCHMOCTUA WM300paKeHUS
OT PACMOJIOKEHUS JIAMIIbl HAa PA3JIMYHBIX PACCTOSIHUAX OT JIMH3bI, YIjla OTPAKEHUS OT
yIJia MajieHusl CBeTa Ha 3epKaJio;

- TIOHUMaHWE CMBICIIA OCHOBHBIX (PU3WYECKMX 3aKOHOB M YMEHHE NPUMEHITh HX Ha
NpPaKTUKE: 3aKOH OTpPaXEHUST U TMPEJOMIICHHMS CBETa, 3aKOH MPSMOJIMHEHMHOIO
pacnpocTpaHEHus CBETa,;

- pasnuyarh QOKYyC JMH3bI, MHUMBINA (HOKYC U (POKYCHOE PACCTOSIHUE JIMH3BI, ONTHYECKYIO
CWJIy JIMH3bl M ONTHYECKYI0 OCh JIMH3bI, COOMPAIOUIYI0 U PACCEHBAIOILIYIO JIMH3BI,
U300paKeHUs, JaBaeMble COOUPAIOIIEH U pacCerBaloIEH JTMH30M;

- yMEHHUE HUCIOJIb30BaTh MOJyYCHHbIC 3HAHUS, YMEHHS U HABBIKM B MOBCEIHEBHON KU3HU
(xouoTHsI, OBIT, OXpaHa OKPYXKAIOIICH CPEJIbI).

9 kiaacc (99 4, 3 U B He/1eJTI0)

3akoHbI B3UMoAelicTBUS U ABMKeHUs Tea (34 1)

Marepuanbnas Touka. Cucrtema orcuera. [lepememenune. CKOPOCTh NPSIMOIUHENHOTO
paBHOMEpHOTO JBWXeHUA. [IpsMoiinHeiHOe PaBHOYCKOPEHHOE [BH)KCHHE: MTHOBEHHAs
CKOpOCTh, YCKOpEHHE, nepemenieHue. ['paduku 3aBUCUMOCTH KHHEMATUYECKUX BEJIMUUH OT
BpEMEHU TMpU PABHOMEPHOM U PaBHOYCKOPEHHOM JBWKEHHH. OTHOCHUTEIBHOCTh
MEXaHMYECKOTO JBIKEHUS. ['eolleHTpuueckas W TeIMOIEHTPUYECKass CUCTEMbl MHpA.
WNueprmanbHas cucrteMa otcuera. 3akoHbl Heiorona. CBoOoaHoe manenue. HeBecoMoCTs.
3aK0H BCEMHUPHOTO TATOTeHUs. [MIcKycCcTBeHHbIE CIyTHUKH 3eMiin. | (B keadpamuvie ckoOKu
3aKn0YeH Mamepuai, Ha Aeiaiowulica oosazamenvHulm 0 uzydenus) Vmmynsc. 3aKkoH co-
XpaHEeHUs UMITyJIbca. PeakTUBHOE IBM)KCHHE.

Dponmanvhvie 1a60pamopHvie pabomol.:

1. UccnenoBanue paBHOYCKOPEHHOTO JBIKEHUS 0€3 HAYaJIbHOM CKOPOCTH.

2. W3mepeHmne yCKOpeHus CBOOOTHOTO MaACHHMS.

IIpeamMeTHBIMH pPe3yJIbTATAMM U3YUYCHUS TEMBI SIBIISTFOTCS:

- TOHMMaHUWE€ M CIOCOOHOCTh OIHUCHIBATH U OOBSICHATH (U3UUYECKUE SIBJICHUSA:
MOCTynaTeabHOE JBUKEHUE (Ha3BaTh OTJIWYUTEIbHBIA MPU3HAK), CMEHA JTHA U HOYM Ha
3emie, cBOOOAHOE TAJIEHUE TeJl. HEBECOMOCTD, ABMKEHHUE M0 OKPY>KHOCTH C MOCTOSIHHOM
10 MOJYJIFO CKOPOCTBIO;

- 3HaHWE H CIOCOOHOCTh JaBaTh OMpeNeTCHUsT /omucaHusi (HUIUYECKUX TOHSTHIA:
OTHOCUTEILHOCTh JBWKEHUS (IIEPEUUCIIUTh, B UYEM MPOSBIAETCS), T€OICHTpUYECKas U
TeJIMOLIEHTPUYECKass CUCTEMbl MHpA; [MepBasi KOCMHUYECKas CKOPOCTb|, PEaKTUBHOE
JBYDKEHUE; (PU3NYECKUX MOJENIel: MaTepuaabHas TOYKa, CHCTeMa OTCU€Ta, (PM3MIECKUX
BEJIMYMH: T[EPEMEIICHUE, CKOPOCTh PABHOMEPHOTO MPSMOJUHEHMHOrO JIBUKEHUS,
MTHOBEHHAsI CKOPOCTh U YCKOPEHHUE TTPU PAaBHOYCKOPEHHOM MPSIMOJTMHEHHOM JIBH)KCHUH,
CKOPOCTh M IEHTPOCTPEMUTEIILHOE YCKOPEHHUE NMPU PABHOMEPHOM JIBHKEHUU Teja IO
OKPY>KHOCTH, UMITYJIbC;

- TOHMMaHWE CMBbICJIa OCHOBHBIX (DU3WYECKUX 3aKOHOB: 3aKkOoH HprOTOHA, 3aKoH
BCEMUPHOTO TATOTCHUS, 3aKOH COXPaHEHUs HMIYJbCa, 3aKOH COXPAHECHHS DHEPTrUu W
yMEHHUE IPUMEHSATh UX HA MPAKTHKE;

- yMCHHUE IPHUBOJNUTH NMPUMEPHI TEXHUUYECKUX YCTPONCTB M KUBBIX OPTaHU3MOB, B OCHOBE
MepeMENIeHUs] KOTOPBIX JICKHUT MPUHIIAI PEAKTUBHOTO JBIDKEHUS. 3HAHWE W yMCHHE
OOBSICHATH YCTPOMCTBO U JCHCTBHE KOCMUYECKUX PaKeT-HOCUTENEH;
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- yMEHUE W3MEPATh. MTHOBEHHYIO CKOPOCTh M YCKOPEHHE TIPH PaBHOYCKOPEHHOM
MPSMOJIMHEMHOM JBUKCHUH, IIEHTPOCTPEMUTEILHOE YCKOPEHUE TIPU PABHOMEPHOM
JIBYKEHUH TI0 OKPY>KHOCTH;

- yMCHHUE UCIOJIb30BaTh MOJYYCHHBIC 3HAHUS, YMCHUS ¥ HABBIKA B IOBCEIHEBHOU JKU3HH
(OBIT, PKOJIOTHSI, OXpaHa OKPYKAIOIIEH CPeIb).

Mexanudeckue Kojied0aHus U BoJHbI. 3BYK (16 4)

Konebarenbnoe nBwxkenue. Konebanus rpysa Ha npyxkuHe. CBoOOAHBIE KOJIEOAHMUS.
KonebarenbHas cucrema. MasgTHUK. AMIUIUTY/Ia, IEPUOJ], YaCTOTa KoJieOaHui. [["apmoHmnye-
ckue kosnebanus]. [IpeBpalienue sHEepruu Mpu KoJeOATEIbHOM JBUKEHUHU. 3aTyXarolue
kosneOanus. Beinyxxaennbie konebanus. Pesonanc. Pacnpoctpanenue kojiebaHuil B yrpyrux
cpenax. Ilomepeunble W MOpoAosibHBIE BOJHBI. [{nvHa BOJHBI. CBS3b JJIMHBI BOJHBI CO
CKOpPOCTBIO €€ pacrnpoCTpaHEHUs] U MepuoioM (4acToToi). 3BYKOBbIE€ BOJHBI. CKOpPOCTH
3ByKa. BpicoTa, TeMOp M TpOMKOCTHb 3ByKa. JXO. 3BYKOBOW pe3oHaHc. [MHTepdepeHius
3ByKa].

Dponmanvhas 1abopamopras paboma:

3. HccrmemoBanne 3aBHCHMOCTH TIEPHOJAa ¥ YacTOTBl CBOOOJHBIX KOJIcOaHMIA

MasiITHUKA OT JIJTUHBI €70 HUTHU.

IIpenMeTHBIMH pe3yJIbTaTAMM U3YyUYECHUS TEMBI SIBIIIOTCS:

- TIOHUMaHHWE M CIIOCOOHOCTH OIHUCHIBATH M OOBSICHATH (PU3UUYECKHE SIBIICHUSA: KOJCOAHUS
HUTSHOTO (MAaTeMaTHYeCKOro) U MPY>KUHHOTO MasiTHUKOB, PE30HAHC (B T. 4. 3BYKOBOM),
MEXaHMYECKUE BOJIHBI, IJIMHA BOJIHBI, OTPAKEHHUE 3BYKa, 3XO;

- 3HaHWE W CIOCOOHOCTH JaBaTh oONpeneicHuss (U3MUECKUX TMOHITHI: CBOOOHbBIE
KoJebaHus, KojiebaTeIbHas CUCTEMa, MAsITHUK, 3aTyXalollue KoJeOaHus, BRIHYKICHHbBIC
KoJieOaHusl, 3ByK U YCIOBUS €r0 paclpocTpaHeHUs; (PU3NYECKUX BEIUYUH: aMIUTUTYA,
Mepuoj], 4acToTra KojiebaHui, COOCTBEHHas 4acToTa KoJjeOaTelbHON CHUCTEMBI, BBICOTA,
[TeMOp], TPOMKOCTh 3BYKa, CKOPOCTh 3BYKa; (PU3NYECKUX MOJENEH: [rapMOHHYECKUE
KoJieOaHusl |, MaTeMaTUYECKUN MasITHUK;

- BJIQJICHUE DKCIEPUMEHTAIbHBIMH METOJAMU HCCIEIOBAHUS 3aBUCUMOCTH TEpHojia M
YaCTOThI KOJICOAHUN MasATHUKA OT JJIMHBI €70 HUTH.

DJIEKTPOMATrHUTHOE moJe (25 u)

OnHOpOHOE U HEONHOPOAHOE MAarHuWTHOE noJjie. HanpasineHne Toka W HaIpaBIICHHUE
JMHUM ero MarHutHoro mnois. [IpaBuino OypaBumka. OOHapyKeHHE MArHUTHOTO TIOJISL.
[IpaBuio neBoi pyku. MHayKIMsT MarHUTHOTO Toisi. MarHuTHBIN noTok. OnbiTel Papajest.
OnexTpomMarHuTHas WHAyKUMs. Hanpasnenue uHAyKHMOHHOro Toka. IIpaBuno Jlenna.
SBnenue camounaykiuu. llepemennsiii Tok. ['eHepatop mnepemenHoro Toka. [Ipeoo-
pa3oBaHUs PHEPrUM B 3JeKTporeHeparopax. Tpanchopmarop. [lepemaua snexTpuyeckoit
SHEPrUM Ha PAcCCTOSIHUE. DIEKTPOMArHUTHOE MOJie. DJIEKTPOMArHUTHbIE BOJIHBI. CKOPOCTh
pacrpoOCTpaHEHUs JIEKTPOMArHUTHBIX BOJIH. BIMAHWE 3JEKTPOMAarHUTHBIX WU3IYyYEHHU Ha
*uBble opranu3mbl. Konebarenbnbiii kOHTYp. [lonyyeHue 371eKTpOMarHUTHBIX KOJIEOaHUH.
[lpunuunel paguocBsizu W TeneBuaeHus. [MHTepdepeHius cBeta.|] DIeKTpoMarHUTHas
npupona csera. Ilpenomnenne csera. [lokasarens npenomnenus. ucnepcus csera. LlBera
ten. [Cnekrporpad u criekTpockorl. | Tunsl onTudyeckux cnekTpoB. [CHeKTpaabHbIN aHAN3. |
[Tornomenne u ucnyckanue cBera aroMaMu. [IponcxoxaeHne MMHENYaThIX CIEKTPOB.

Dponmanvhvie 1abopamopHvie pabomol.:

4. V3y4deHue SIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLHUU.

5. HabGmronenue CruiomHOTO ¥ TUHEHYAThIX CIIEKTPOB UCITYCKAHUS
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IIpeaMeTHBIMHU pe3yabTaTaAMM U3yUYECHHS TEMBbI SBIISFOTCS:

- TIOHMMaHHE€ U CIIOCOOHOCTH OMHCHIBATH U OOBACHATH (PU3NYECKHUE SBICHHS/TPOIECCHI:
AJEKTPOMArHWTHAsT MHIAYKLIMSA, CAMOWHIYKIUSA, MPEJIOMIIEHUE CBETA, AUCIEPCUS CBETA,
IIOIJVIOLIEHNE W HCIyCKAHWE CBETa aTOMaMHM, BO3HUKHOBEHHE JIMHEWYATBHIX CIIEKTPOB
U3IIyYEHUS U MOTJIOLICHHUS;

- yMEHHE JaBaTh OnpeesieHus / onucanue PU3nYecKux MOHATUN: MATHUTHOE TI0JIe, JIMHUU
MAarHUTHOW WHIYKLIHMH; OJHOPOJHOE M HEOAHOPOAHOE MAarHUTHOE I0JIe, MarHUTHBIN
NOTOK, MEPEMEHHBIN ANEKTPUUECKUN TOK, SJIIEKTPOMArHUTHOE IOJIE, DIEKTPOMArHUTHBIE
BOJIHBI, D3JIEKTPOMAarHUTHbIC KOJ€OaHUs, PaJAUOCBsI3b, BUIUMBIN CBET; (U3UUECKUX
BEJIMYMH: MAarHUTHAasT WHAYKLUHS, HWHAYKTUBHOCTb, IEPUOJ, YacTOTa M aMIUIMTYJa
ANIEKTPOMATHUTHBIX KOJIEOaHUH, MOKAa3aTeIN NPEJOMIICHHS CBETA;

- 3HaHue (HOPMYJIMPOBOK, MOHUMAHUE CMBICIIA M YMEHUE MPUMEHSATH 3aKOH MPEIOMIICHUS
cBeTa U npasuio JIeHna, KBaHTOBBIX TOCTynaToB bopa;

- 3HAaHWE HA3HAYECHMUSA, YCTPOWCTBA W MNPHUHIMUIIA JEUCTBUA TEXHUYECKUX YCTPOMCTB:
AIEKTPOMEXAHUYECKU MHYKIMOHHBIN I'€HepaTop MEePEMEHHOT0 TOKa, TpaHC(POopMaTop,
KOJIeOaTeNIbHbI KOHTYP; JETEKTOP, CIIEKTPOCKOII, cieKTporpad;

- [mOHMMaHuWE CyTH METOJa CIEKTPAIBHOTO aHAIN3a U €T0 BO3MOKHOCTEM |.

CtpoeHue aToMa M aTOMHOTO siipa (18 u)

PagnoakTUBHOCTh KaK CBHUJIETENBCTBO CIOXKHOTO CTPOEHHUS aTOMOB. Ajbda-, 6eTa- u
ramma-u3nyuenus. OmnbiTel  Pesepdopna. SnepHas moxpens aroma. PanmoakTuBHBIE
IIpeBpalleHus aToOMHBIX saep. CoxpaHeHue 3aps0BOr0 U MacCOBOT'O YHMCEN IPH SAECPHBIX
peakumsIX. ODKCHEPUMEHTAIBHBIE METOJbl MCCIEeN0BaHMS YacTUL. [IpOTOHHO-HEHUTpOHHAas
MozeNb Aapa. PU3NYECKHUl CMBICHI 3apsJ0BOTO M MaccoBoro uwuceis. Mszoromnsl. [IpaBuna
CMellleHus IS anb(a- U Oera-pacnaja npu SACPHBIX peakUusx. DHEPTus CBSI3U YacTHIl B
anpe. Jlenenne spep ypana. llemnas peakuus. SnepHas sHepreTtuka. OKOJOTHYECKHUE
npo0JieMbl pabOThl aTOMHBIX 3JekTpocTanuui. Jlosumerpus. Ilepuosa monypacmnana. 3akoH
PaAMOAKTUBHOTO pacnana. BiusHue pagrOaKTUBHBIX H3JIYYEHU Ha J>KHUBBIE OPTraHU3MBI.
Tepmosinepnas peakuus. icrounuku sHeprun CosHIa U 3BE3I.

Dponmanvusie 1aOOpamopHvle pabomyi:

6. M3aMmepeHune ecTecTBEHHOTO paANaMOHHOTO (POHA T03UMETPOM.

7. N3yuenue nenenus siapa aTroma ypaHa no ¢pororpaduu TPEKOB.

8. Ouenka nepuoja noiyypacrnaja HaxoJsAUIMXCs B BO3yXe MPOIYKTOB pacmaja rasa

panoHa.

9. UsyueHue TPEKOB 3apsHKEHHBIX YACTHUI TIO TOTOBBIM (poTorpadusim.

IIpeamMeTHBIMH pPe3yJIbTATAMM U3YUYCHHUS TEMBI SIBIISIFOTCS:

- TIOHUMaHW€ U CIOCOOHOCTb OIUCHIBATH U  OOBSACHATH (UBUYECKUE SIBIICHUS:
PaIMOaKTUBHOCTb, NOHU3UPYIOIIEE U3ITYUCHUE;

- 3HAHME€ U CIOCOOHOCTh JlaBaTh OMpEICICHUs/ONUCaHusT (PU3UYECKUX TOHSTHM:
PaaIuoOaKTUBHOCTh, aib(a-, 0eTa- M raMma-dacTHUIlbl; (PU3MYECKUX MOJENCH: MOJAeNIH
cTpoeHusi aTtomoB, mnpemioxeHHsie [I. [[. Tomconom u 3. PesepdopioM; MpOTOHHO-
HEUTpOHHAsT MOJEIb aTOMHOIO siapa, MOJEiIb IMpolecca JCJICHUS aToMa ypaHa;
(U3MYeCKMX BEJIWYMH: TIOTJIONIEHHAs] J03a U3JIy4YeHus, KOA()EUIMEHT KadyecTsa,
BIKBUBAJICHTHAS 71032, IEPUO/ ToJIypacnajia;

- yMEHUE TPHUBOJUTH TMPUMEPHI U OOBACHITH YCTPOWCTBO U TPHUHIUI JACHCTBUS
TEXHUYECKUX YCTPOMCTB M YCTAaHOBOK: cueTuuk [edrepa, kamepa Buibcona,
My3bIPbKOBAsi KAaMepa, SIACPHBIA PEaKTOp Ha MEIJICHHBIX HEUTPOHAX;
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- YMEHHUE U3MEPATH: MOITHOCTH JI03bl PAIMOAKTUBHOTO U3TYyUEHHUS OBITOBBIM JO3UMETPOM;

- 3HaHWe (POPMYIUPOBOK, MOHUMAHUE CMBICIIA W YMEHUE MPUMEHSTH. 3aKOH COXPAHCHUS
MacCOBOI'0 YMCJIa, 3aKOH COXPAHEHUs 3apsa, 3aKOH paJMOaKTUBHOIO pacraja, MpaBHiIo
CMEILICHHUS;

- BIIQJICHUE OKCIIEPUMEHTAILHBIMU METOJaMH UCCIEIOBaHUS B TMPOILIECCE H3YUCHHUS
3XaBHUCUMOCTHU MOUTHOCTH M3JIy4eHHS IPOYKTOB paciiajia pajioHa OT BpEMEHH;

- T[OHUMAaHUE CyTH SKCIEPUMEHTAIBHBIX METOJIOB UCCIIEIOBAHUS YACTHIL;

- HKCIOJIb30BaHUE TOJIYYCHHBIX 3HAHUN B MOBCEAHEBHOM >KM3HU (OBIT, IKOJIOTHS, OXpaHa
OKpYXalollel cpe/ibl, TeXHUKa 0€30MacHOCTH U Jp.).

Ctpoenue u 3Bo0uMs Beesiennoii (5 1)

Cocras, ctpoenue u npoucxoxaeHrue ConHeuHol cucteMsbl. [lnaneTsl U Manbie Tena
Conueunolt cuctembl. Ctpoenue, uznydyenue u 3Bomonus Connua u 3Be3n. CtpoeHue u
3BOJIIOLIUS BeeneHHom.

IIpeaMeTHBIMHU pe3yJibTaTaAMM U3YYCHHS TEMBI SBIISIOTCS:

- TIPEACTABJICHHE O COCTABE, CTPOCHUH, MPOUCXOXKACHUH B Bo3pacTe COTHEYHOU CHCTEMEI;

- yMCHHUE NMPUMEHATHh (PU3HUECKHUE 3aKOHBI JIJIs1 OOBSICHEHUS ABIKEHUS 1u1aHeT COTHEUHOM
CUCTEMBI,

- 3HaTh, YTO CYHIECTBEHHBIMU MMapaMeTpaMu, OTIMYAIOIIMMHU 3BE3/bI OT TUIAHET, SIBISIOTCS
UX Macchl M HCTOYHUKU DSHEPruM (TEPMOSICPHBIE pEaKIMu B Heapax 3BE3N U
PaJMOAKTUBHBIE B HEAPAX TUIAHET);

- CpaBHUBaTh (PU3UYECKUE W OpOUTAIbHBIC MapaMeTpbl IUTAHET 3EMHOM TPYIIIBI C
COOTBETCTBYIOIIIMMH TMapaMeTpaMu IUIAHET-TUTAHTOB M HAaXOJAWTh B HHUX 0O0Ilee u
Pa3INYHOE;

- 00bsicHaTh cyTh dhdekxra X. Joruepa; GopMmynupoBatb U OOBACHITH CyTh 3aKOHA
0. Xab0ma, 3HaTh, YTO D3TOT 3aKOH SBHJICA OKCIIEPUMEHTAIBHBIM IOATBEPKICHUEM
MOJIeJI HecTallmoHapHoU Beenennoit, oTkpeiTot A. A. @puamanom.
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Iliianupyemblie pe3yJibTaThl H3Y4YEHUS YUeOHOTI0 Mpolecca

MexaHnuuyeckue siBJIeHUA

BbINyCKHUK HAYYHUTCSH:
pacrio3HaBaTh MEXaHUUYECKHE SIBJICHUS M OOBICHATHP HAa OCHOBE HMCIOIIMXCS 3HAHUN
OCHOBHBIE CBOMCTBAa WM YCJIOBUS TMPOTEKAHUS JTUX SBICHUWA: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE IBIKEHHE, CBOOOIHOE TaJCHHUE TeJl, HEBECOMOCTD,
PaBHOMEPHOE JBWXKEHHUE IO OKPYKHOCTH, WHEPLMUSA, B3aMMOAECHCTBUE TeJ, MHeperaya
JaBJICHUS TBEPIBIMH TEIAMHU, )KHIKOCTSIMHU U Ta3aMu, aTMOC(EepHOE JaBlieHUE, IJIaBaHNe
TEJl, paBHOBECHE TBEPABIX TeJ, KOJeOaTeIbHOE JBUKEHHE, PE30HAHC, BOJIHOBOE
JIBU)KCHUE;
OTIMCHIBATh M3YUYEHHBIC CBOMCTBA TEJI U MEXAaHUYECCKHUE SIBICHUS, UCIIONIB3Ysl (U3NUECKUE
BEJIMYMUHBI: MYyTh, CKOPOCTh, YCKOPEHHE, Macca TeJla, IUIOTHOCTh BEIECTBA, CHUJIA,
JABJICHUE, HWMIIYJbC TEJla, KHUHETUYECKas DSHEPrus, MNOTCHIUAIbHAS JSHEPTHUS,
MeXaHH4YecKass pabora, MexaHudeckas MmoinHocTb, KIIJ[ mpocroro mexanwsma, cuia
TpEHUsI, aMIUIUTyAa, TEPHOJ M dYacToTa KojeOaHWM, JJIMHA BOJHBI U CKOPOCTh €&
pacrpoCTpaHEHHUs; TPH OMHUCAHUM TMPABWIBHO TPaKTOBaTh (DU3HUUYECKHH CMBICI
HCIIOJIB3YEeMbBIX BEJIMUMH, UX 0003HAYEHUS U €IUHMIBI U3MEPEHUS, HAXOIUTh (POPMYIIbI,
CBSI3bIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMH BETUUUHAMU;
AHAJIM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKUE SBJICHUS U IPOLECCHI, HCIOIb3YS
(¢u3nyeckrue 3aKOHbl W TPUHIMUIBL 3aKOH COXPAHEHHS JHEPTrUM, 3aKOH BCEMHUPHOTO
TATOTeHUA, paBHoAeHCcTBYomas cuna, I, I u III 3akonsl HeroTOHA, 3aKOH COXpaHECHUS
nMmnynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Opu 3TOM pPa3iidyaTh
CJIOBECHYIO (POPMYITHUPOBKY 3aKOHA U €70 MATEMATUUYECKOE BBIPAKEHUE;
pa3nyaTh OCHOBHBIC IIPU3HAKY U3YUYCHHBIX (PU3MUECKUX MOJIEICH: MaTepuaabHas TOUKa,
WHEpLHAaIbHAs CUCTEMA OTCUETA;
pemaTth 3aJa4M, HUCIOJb3ysS (U3HUYSCKHE 3aKOHBI (3aKOH COXpPAHCHHS DHEPTHH, 3aKOH
BCEMUPHOTO TATOTEHUS, NpuHIUI cynepno3unuu cui, I, I u Il 3akonsr HetoToHa, 3aK0H
COXpaHECHHUSI MMITyJIbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (GpopMybl,
CBsI3bIBafOIME (DU3WYECKUE BEIWYUMHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tela,
IUIOTHOCTh BEIIECTBA, CWJA, JABJICHHUE, WMIYJbC TEJA, KUHETHYECKAas DHEPTHUs,
MOTEHIMAJIbHAST JHEPrusi, MeXaHuueckas paboTa, MexaHuueckas MoiHocTh, KII]
MPOCTOr0 MEXAHU3Ma, CuJa TPEHUSA CKOJILKEHHUS, aMIUIMTyAa, MEPUOJ W YacToTa
KoJIeOaHUM, JITTMHA BOJHBI M CKOPOCTh €€ PacIpOCTPaHEHUS): HA OCHOBE aHAJIU3a YCIIOBUS
3a/1a4M BBIACIATH (PU3NUECKUE BETUYMHBI U (POpMYIIbl, HEOOXOAUMBIE ISl €€ pellieHUs], U
IIPOBOJUTH PACYETHI.

Bouinycknuk noayuum 603M0iCHOCH HAYUUMBCA:
HCIIOJIb30BaTh 3HAHMS O MEXAaHUYECKHX SBJICHUAX B IIOBCEJIHECBHOM JKHW3HM A
obOecrieueHrss 0O€30MACHOCTH TMpU OOpaleHud ¢ TOpubopaMu U TEXHUYECKUMU
YCTPOWUCTBAMH, JJISI COXPAHEHUs 3J0POBbS W COONIOJCHUS HOPM D3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;
MPUBOJUTHE IMPUMEPHl  MPAKTHYECKOTO HCIOJB30BaHUS (U3HUYCCKHX 3HAHUH O
MEXaHMUYECKUX SBJICHUSAX M (U3WUYCCKHX 3aKOHAX; HMCIOJIb30BAaHHS BO300HOBIISIEMBIX
WCTOYHUKOB DJHEPTUM; SKOJOTHYECKHUX TOCIEACTBUA MCCICNOBAHUA KOCMHUYECKOTO
MPOCTPAHCTBA;
pazMyaTth TpaHUIBl MNPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TMOHUMATh BCEOOIIUN
xapakTtep (GyHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHUYECKOM SHEpruu,
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3aKOH COXpPAaHEHUS HUMITYJIbCa, 3aKOH BCEMHUPHOTO TSITOTEHHS])) W OrPAHUYEHHOCTh
MCIIOJB30BaHUs YaCTHBIX 3aKOHOB (3aKkoH ['yka, 3akoH Apxumena u Jip.);

nmpuémMaM TOUCKa ©  (OPMYJIMPOBKH JOKA3aTEIbCTB BBIIIBUHYTHIX THUIIOTE3 U
TEOPETHUECKNX BBIBOJOB HA OCHOBE IMITUPHUECKH YCTAHOBJICHHBIX (haKTOB;

HaXOJUTh aJCKBAaTHYIO MPEJIOKEHHON 3amade (U3MUECKYI0 MOJIelNb, pa3peliarhb
npo0ieMy Ha OCHOBE MMEIOUIMXCS 3HAHUM TI0 MEXaHUKE C HCIOJIb30BAaHUEM
MaTEMaTUYECKOro  ammapara, OLEHHUBATh PEAIbHOCTh  IOJYYEHHOIO  3HAYCHUs
(bU3MYECKON BEIIMYUHBI.

TenioBble sABJICHUS

BbInyCKHMK HAYYHUTCS:
pacno3HaBaTh TEIUIOBbIE SBJICHUS W OOBACHATH HA OCHOBE HUMEIOIIMUXCS 3HAHHUM
OCHOBHBIE€ CBOWMCTBA WJIM YCIIOBHSI NPOTEKAHUS 3TUX SIBJICHUN: TUPQy3us, U3MEHEHHE
o0bEéMa Tel MpH HarpeBaHUU (OXJIAKICHHM), OOJbIIas CXKUMAEeMOCThb Ta30B, Majas
C)KMMAEMOCTh JKMJKOCTEH M TBEPABIX TeEN; TEIJIOBOE pPABHOBECUE, HCIAPEHUE,
KOHJIEHCAllUs, TUIABJIICHHE, KPUCTAIN3AIUs, KUIIEHUE, BIA)KHOCTh BO3AYyXa, Pa3JIMUHbIC
CIOCOOBI TEIUIONEepEIayuu;
ONKCHIBATh M3YYEHHbIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUSA, WCIOJB3Ys (PU3NUYECKHUE
BEJIMYUHBL: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI DSHEPIUs, TEMIleparypa, yJejabHas
TEIUIOEMKOCTh BELIECTBA, YZEJIbHAs TEIJIOTa IJIaBJICHUS U MapooOpa30BaHUs, yAEIbHAs
TEIUIOTa CrOpPaHUsl TOIUIMBA, KO3(PPHUIMEHT MOJIE3HOrO JAECUCTBUS TEIJIOBOIO JIBUTATENS;
IIpU OMHUCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HUCHOJIb3YEMBIX BEIMUYUH, UX
0003HAUYEHHUS M EIUHUIBl HU3MEPEHUs, HAXOAUTb (POPMYJIbl, CBSI3BIBAIOIIME JIAHHYIO
(U3MYECKYIO BEIMYHMHY C APYTUMH BEIMUYUHAMM;
aHAJIM3UPOBaTh CBOMCTBA TEJ, TEIUIOBbIE SABJICHHUS M TMPOLECCHl, HCIOJb3Yys 3aKOH
COXpaHEHUsI DHEPruM; pa3inyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M  €ro
MaTeMaTUYECKOE BBIPAKEHHUE;
paznuyaTh OCHOBHBIE IPU3HAKHU MOJIEJIEH CTPOEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TEIT;
pemiath 3a/ayd, HUCIOJIb3ys 3aKOH COXPAHEHUsS DJHEPruu B TEIUIOBBIX IPOLIECCaXx,
(bopMyIibl, CBs3bIBatOIINE (PU3MUECKHE BEIMYMHBI (KOJMYECTBO TEIJIOTHI, BHYTPEHHSS
DHEPrUs, TEeMIeparypa, YAENbHAas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
MJIaBJICHUST U MapooOpa3oBaHMsl, yJeldbHasl TEIJIOTa CrOpaHusl TOIUIMBA, KOd(DUIIMEHT
IIOJIE3HOTO JIEHMCTBMSI TEIIOBOTO JIBUTaTess): HAa OCHOBE AaHAJINW3a YCJIOBHS 3aJaydd
BbIICNIATh (DU3UYECKUE BEIUYMHBI U (QOpPMYJbl, HEOOXOAUMBIE ISl €€ pelIeHUs, U
MPOBOAUTH PACUYETHI.

Boinycknuk nonyuum 603mM0MCHOCIb HAYUUMBCA:

MCIIOJIb30BaTh 3HAHMS O TEIJIOBBIX SIBIICHUAX B MOBCEIHEBHOM KU3HU JJisi 00€CTIeueHUs
0e30macHOCTH MpHU OOpallleHUuH ¢ OpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHUs 370POBbs U COOJIOJIEHUS HOPM 3KOJIOTMYECKOr0 TOBEACHHS B OKPYXKarolen
cpelne; MNPUBOAUTH MPUMEPHI SKOJOTUYECKHX TMOCIEICTBUM paboOThl JABUrarenei
BHyTpeHHero cropanus (IBC), TeninoBbIX U THAPO3AEKTPOCTAHIINIA;
MPUBOAUTH MPUMEPHI MPAKTHYECKOTO UCIOJIb30BaHUSI (PU3NYECKUX 3HAHUN O TETUIOBBIX
SABJICHUSX;
pa3ianyaTh TpPaHULBl MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, IOHUMAaTh BCEOOIIUI
Xxapaktep (QyHIaMEHTaIbHBIX (PU3MUYECKHX 3aKOHOB (3aKOH COXpaHEHHUS DJHEPIUU B
TEIJIOBBIX IPOLIECCAX) U OTPAHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;
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npuéMaM TMouCKa U (GOPMYJIHMPOBKH JIOKA3aTeNbCTB BBIABHHYTBIX THUIIOTE3 U
TEOPETUYECKHX BBIBOJIOB HA OCHOBE SMITUPUUYECKU YCTaHOBJICHHBIX (DAaKTOB;

HAaXOAUTh aJCKBATHYIO TNPEUIOKEHHON 3a7ade (U3HUECKYyI0 MOJETb, pa3peliaTh
npo0JjeMy Ha OCHOBE HMMEIOIIMXCA 3HAHUW O TEIUIOBBIX SIBJICHHUSX C HCIOJIb30BAaHUEM
MaTEMaTUYECKOr0 anmapara W OLEHUBATh PEAJIBHOCTh IIOJYYEHHOI'O 3HAYCHUs
($u3NYECKOIl BETMYNHBI.

DJIeKTpU4YecKre U MATHUTHBIE SBJICHUS

BbInyCKHMK HAYYHUTCS:
pacrno3HaBaTh 3JIEKTPOMATHUTHBIC SBICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUN
OCHOBHBI€ CBOICTBAa WJIM YCIOBHUS MPOTEKAHUS ATUX SBICHUN: 3JIEKTPU3ALUS Te,
B3aUMOJICHCTBUE 3aps0B, HAarpeBaHUE€ MPOBOJHUKA C TOKOM, B3aHUMOJECHCTBUE
MAarHuTOB, JIEKTPOMArHUTHas WHIYKIHS, JEHCTBHE MAarHUTHOTO MOJIi Ha MPOBOJHUK C
TOKOM, NPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE WU TMPEIIOMIICHHUE CBETA,
JTUCIIEPCHSI CBETA;
ONMUCBHIBATh M3YYECHHBIE CBOMCTBA TE€N M DSJIECKTPOMATHUTHBIE SIBJICHUS, HCHOJIb3Ys
(bu3NYecKue BEIMYUHBIL: DJIEKTPUUECKHUM 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HaIpsHKEHUE,
AJIEKTPUYECKOE COIPOTUBJICHHE, YAEIbHOE COINPOTHBIEHUE BEUIECTBa, paboTa TOKa,
MOIIIHOCTh TOKa, (DOKYCHOE PACCTOSIHUE W OINTHYECKasl Cuja JIMH3bI; MPU OINHUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UUYECKHUI CMBICI UCHOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U
EAUHUIBI W3MEPEHMs; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMUUHY C APYTUMH BEIUUMHAMU,
aHAJIM3UPOBATh CBOWCTBA TEN, JJIEKTPOMArHUTHBIE SIBJIEHUS M MPOILECCHl, MCHOJb3YS
(u3MYecCKUEe 3aKOHBI: 3aKOH COXPAHEHMs BJIEKTPUYECKOTo 3apsiaa, 3akoH Oma mis
ydyacTka uenu, 3akoH Jxoyns—JleHna, 3akoH MNPSIMOJIMHEHHOrO pacnpOCTPaHEHUS
CBETa, 3aKOH OTpPaXEHUS CBETAa, 3aKOH IMPEJIOMJICHUS CBETa; MPU ITOM pPa3IHyYaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BbIPAXKEHUE;
pemaTh 3a/a4u, UCToJib3ys (pu3ndeckre 3aKoHbI (3akoH Oma Juisi yyacTka Ienu, 3aKOH
JIxoyns—IJlenua, 3aK0OH NPSIMOJIMHENMHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHMHS
CBETa, 3aKOH MPEJIOMJICHUSI CBeTa) U (POpPMyYIIbI, CBSI3bIBAIOIINE (DU3UYECKUE BETUUMHBI
(cunma Toka, 3JEKTPUUECKOE HAIPsHKEHUE, SJIEKTPUUECKOE CONPOTHUBIICHUE, YIEIbHOE
COTIPOTUBIIEHUE BEIECTBA, paboTa TOKAa, MOIIHOCTh TOKa, (POKYCHOE PpACCTOSHHUE U
ONTHYECKas CUJa JHH3bI, (OpPMYJBI pacyéra SJIEKTPUUYECKOTO COMPOTUBICHUS MpU
MOCJIEIOBATEIbHOM U MapajuleIbHOM COEIMHEHUU MPOBOAHUKOB); HA OCHOBE aHaIu3a
YCIIOBHSI 33J]a4M BBIAEHATh (PU3UUECKUE BEIUYMHBI U (OPMYIbl, HEOOXOAUMBIE IS €€
pElIeHus], U POBOJAUTH PACUETHI.

Buvinycknuk noayuum ¢03M0MCHOCIb HAYUUMBCA:
MCIIOJIb30BaTh 3HAHUS 00 SJEKTPOMArHUTHBIX SBJICHMUSIX B MOBCEIHEBHOM >KU3HU IS
oOecrieueHuss O€30MACHOCTH TMpU OOpallleHud ¢ NOpudopaMu U TEXHUYECKUMU
yCTpOMCTBaMH, MJIi COXpPAHEHHUS 3J0pOBbS M COOJIOACHHS HOPM 3KOJOTHYECKOTrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;
MPUBOJANTH TMPUMEPHl  MPAKTUYECKOTO HWCIONB30BAaHUA (DU3UYECKUX 3HAHUH O
AIEKTPOMArHUTHBIX SIBJICHUSIX;
paznuyaTh TPaHUIBl TPUMEHUMOCTH (PU3WYECKUX 3aKOHOB, IOHUMATh BCEOOIIHIA
xapakTep (yHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHMS AJIEKTPUUECKOTO 3apsja) |
OTrpaHUYEHHOCTh UCTIOIB30BAHUS YACTHBIX 3aKOHOB (3aK0H OMa /i ydacTKa 1enu, 3aKOH
Jlxoyns—IJlenna u ap.);
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npuéMaM MOCTPOCHUs (U3MUYECKUX MOJENEH, MOMCKa U (HOPMYIUPOBKU JT0KA3aTEIbCTB
BBIBUHYTBIX THIOTE€3 M TEOPETHYECKHX BBIBOJOB HAa OCHOBE HSMIUPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

HaXOJIUTh aJeKBAaTHYI0 NPEUIOKEHHOU 3aaaye (U3MYECKyl0 MOJeNb, pa3pelaTh
npoOjeMy Ha OCHOBE WMEIOIIUXCA 3HAHWUH OO0 JJIIEKTPOMArHUTHBIX SBJICHUSX C
MCIIOJIb30BAaHUEM MaTeMaTUYeCKOro armapara U OLEHHBATh PEaJbHOCTh IMOIYYEHHOTO
3Ha4YeHUs1 PU3NIECKON BETUUHHBI.

KBanTOBBIC sIBIICHUA

BbInyCKHUK HAYYHUTCSH:
pacrno3HaBaThb KBAaHTOBBIC SIBICHHUS U OOBICHATH HA OCHOBE MMEIOIIMXCS 3HAHUU
OCHOBHBIE CBOWMCTBAa WJIM YCJIOBHS TMPOTEKAaHUs O3THX SBJICHUI: €CTECTBEHHas U
MCKYCCTBEHHAs paJI0OaKTUBHOCTh, BO3SHUKHOBEHUE JTMHENYATOrO CIIEKTPa U3ITyUCHUS;
ONKCHIBATH H3YYEHHBIE KBAaHTOBBIE SIBICHMS, HCIONb3YS (U3UUECKUE BEIMYMHBIL:
CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacToTa CBETa, MEPUOJ
noJtypacnajia; Ipyu ONMCAaHUU MPABUIILHO TPAKTOBATh (PM3HMUECKHUI CMBICI UCIIOIb3YEMBbIX
BEJIMYMH, UX 0003HAYECHUS U €AUHUIBI UBMEPEHHUS; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAOILINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMM, BBIYUCIATH 3HAUYEHUE
(bu3NYECKOil BETNYNHBI;
aHAJIM3UPOBATh KBAHTOBBIC SIBICHUSA, HCHOJIb3Ysl (PU3MUYECKHE 3aKOHBI U IOCTYJIATHI:
3aKOH COXPAaHEHHsI DHEPIUM, 3aKOH COXPAHEHUs JIIEKTPHUYECKOrO 3apsna, 3aKOH
COXpPaHEHUs MacCOBOIO YHMCIIA, 3aKOHOMEPHOCTH H3JIy4Y€HHs M IIOIVIOIICHUS CBETa
aTOMOM;
paznuyaTh OCHOBHBIE MNPHU3HAKKA IUIAHETAPHOW MOJENIHM aToMa, HYKIOHHOW MOJENH
aTOMHOTO $1pa;
MPUBOAUTH TPUMEPHI MPOSBICHUS B TMPUPOJE M NPAKTUYECKOTO HCIOIb30BAHUS
PaAMOAKTUBHOCTH, SIIEPHBIX U TEPMOSIEPHBIX PEaKUU, TMHEHYATHIX CIIEKTPOB.

Boinycknuk nonyuum 603M0MNCHOCMb HAYUUMbCA:
UCIIOJIb30BaTh IMOJYYEHHbIE 3HAHWS B TOBCEJHEBHOM KU3HM MpU OOpAILEHUU C
npudopamMu (CUETYMK MOHU3HPYIOLIUX YaCTHUII, JOZUMETP), UIsl COXPAHEHUS 30POBbS U
COOJIIOICHNSI HOPM 9KOJIOTMYECKOTO MOBEEHUS B OKPYKaIoILEel Cpeae;
COOTHOCHUTB YHEPIHIO CBSI3U ATOMHBIX 7€ € AEPEKTOM MaCCHhI;
IIPUBOJNTH IPUMEPHI BIMSIHUS PAAVMOAKTUBHBIX M3JIyYEHUH HA JKUBbIE OPTraHU3MBIL;
MMOHUMAaTh IPHUHLIUI IEUCTBUS T03UMETPA;
MOHMMATh SKOJIOTMYECKHE MpOOJIeMbl, BO3HHUKAIOUIME TMPU HCIOJIb30BAHUU ATOMHBIX
AJIEKTPOCTAHLMNA, W TYTH PEIIEHUS 3TUX NpoOJieM, TMEePCHEKTUBbI HCHOIb30BaHUS
YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.

JIeMEHThI ACTPOHOMMH
BbInyCKHUK HAY4YHTCH:
pasnuyaTh OCHOBHbBIE TPU3HAKU CYyTOYHOTO BpalleHUs 3BE3THOrO HeOa, NBMKeHUs JIyHbI,
ConHa ¥ IIaHEeT OTHOCUTEIIBHO 3BE3;
IIOHUMATh PA3INYUS MEXKIY TEIUOLNEHTPUUECKONU U T'€OLIEHTPUYECKON CUCTEMAaMU MUPA.
Buvinycknuk nonyuum 603M0MCHOCb HAYYUMBCA:
yKa3bIBaTh OOINME CBOWCTBA M OTJIMYMS IUIAHET 3€MHOM TpyNNbl U IUIAHET-TUTaHTOB;
Manbix Ten CONHEYHON CHUCTEMBI M OOJBIIMX TUIAHET; MOJb30BAThCS KAPTOW 3BE3IHOTO
HeOa npu HaOIIOIEHUX 3BE3IHOTO HEDA;
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- pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3BE3[ (pa3Mep, LIBET, TEMIEpaTypa), COOTHOCUTH
I[BET 3BE3/IbI C €€ TEMIEepaTypoii;
- pa3nuyaTh TUIOTE3BI O MPOUCXOXKACHUHU COTHEUHON CHCTEMBI.

Onucanue y4e0OHO-MeTOAHMYECKOT0 M MATEPHATbHO-TEXHHUYECKOT 0
o0ecneyeHns1 00pa3oBaTeJLHOIO MpoIecca
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