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1. IlosicHUTEJIBLHAA 3aNMUCKA

PabGouass mporpamma 1o ¢usmuKe AT OCHOBHOM IIKOJIBI pa3paboTaHa Ha

OCHOBE:

e (enepallbHOTO TOCYAAPCTBEHHOTO 00pPa30BATEIBPHOTO CTAaHIApTa OCHOBHOTO
oO1ero oOpazoBanusa (mpuka3 MHUHHCTEpPCTBA OOpa3oBaHUsS M HayKH
Poccuiickoit @enepanuu ot 17 nexadbps 2010 roma Ne 1897). ®I'OC OO0, M.:
«IIpocsemenue», 2012 rox;

e HOpM denepanbHoro 3akoHa «O6 oOpazoBanuu B Poccuiickoit denepanum
Ne273-®3 ot 29 nexabps 2012 roxa;

® OCHOBHOW 00pa30BaTEIBHOW IPOTpaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHMS
MBOY rumnuaszuu Ne 25

e nporpammel aBTopoB A.B. Ilepbimkun ,H.B.®unonosuu, E.M. I'yrauk /
YMK «Beptukanby, mporpaMMbl OCHOBHOTO 00111ero oopazoBanus.duzuka.”-
9 xnaccoi(aBTopsr:.)-M.: [Ipoda,2015

e [luckMamu MuHUCTEpCTBA 00pa3oBaHus U Hayku KpacHogapckoro kpas Ne
47-10474/15-14 ot 17.07.2015r. «O peKOMEHIAIUAX IO COCTABICHUIO
porpaMM Y4eOHBIX MPEAMETOB, KYpPCOB U KaJIeHJIapHO-TEMAaTHYE€CKOTO
wianupoBanuss» u ot 20.08.2015 Ne 47-12606/15-14 «O BHeceHuun
JIOTIOJITHEHUH B PEKOMEHAIMU 10 COCTaBJIECHUIO PAOOUYUX TIPOTpaMM)»

[Iporpamma o (u3uke UIsi OCHOBHOM IIKOJIBI COCTaBJ€HA Ha OCHOBE
DyHIaMEHTAILHOTO sIIpa CoJepKaHusi 001ero oOpa3oBaHusi U TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHONM MPOrpaMMbl OCHOBHOTO
oOmiero o0Opa3oBaHMsl, MPEACTABICHHBIX B (eAepaibHOM TOCYAapCTBEHHOM
oOpa3oBaTeIbHOM CTaHAApTEe OCHOBHOTO 0O0IIero oOpa3oBaHMsl BTOPOTO
MTOKOJICHHSI.

[Ipennaraemass mporpamma oOecredrBaeT cucTemMy (yHIaMEHTATbHBIX
3HAHHUI OCHOB (PM3UUECKON HAYKH JIJIs1 OOYHAIOIINXCSI OCHOBHOM IIKOJIBI.

H3yuenue @Quzuku 6 00pazoeamenvbHbvIX YUPEHCOCHUAX OCHOBHO20
00uez0 00pazoeanus HaANPAeIeHO HA OOCMUICEHUE C/IeOVIOUUX Uelell:

* 0C60€HUE 3HAHUI O MCXAHWYECKUX, TEIUIOBBIX, JJICKTPOMATrHUTHBIX U
KBaHTOBBIX SBJICHUSAX; BEIUYMHAX, XAPaKTCPU3YIOIIMX OTH SBJICHUS; 3aKOHAX,
KOTOPBIM OHH TOAYMHSIOTCS; METOAAaX HAyYHOTO IIO3HAHUS TMPUPOILI U
dbopMHpoBaHUE HA ATOW OCHOBE MPEJCTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

* 06/1a0eHue YMEHUAMU TPOBOIUTH HAOTIONCHUS TPUPOJHBIX SBICHUH,
ONMMCHIBATh M 0000IIaTh pPE3yJNbTaThl HAOJIONCHHMA, HCIOJIH30BaTh MPOCTHIE
U3MEpUTENbHBIE TTPUOOPHI I M3ydeHUs: (QU3UYECKUX SIBICHUN; TPEICTaBISAThH
pe3ynbTaThl HAOMIOJCHUN WM U3MEPECHUN C TIOMOIIbI0 TabmuIl, rpadukoB u
BBISIBIIATH HA 9TOM OCHOBE SMITUPUYECKUE 3aBUCUMOCTH; TPUMEHSITh TTOTyYCHHBIC
3HAHWS i1 OOBSICHEHUS Pa3HOOOPA3HBIX TMPUPOMHBIX SBJICHUN U MPOIIECCOB,
NPUHIUIIOB JEHUCTBUS Ba)XHEHIIMX TEXHUYECKUX YCTPOWMCTB, MJIA PpEIICHUS
bu3nuecKkux 3aaay;

* pazeumue TO3HABATEIbHBIX HHTEPECOB, HMHTEIUIEKTYyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM, CaMOCTOSATENLHOCTH B NPUOOPETEHUMH HOBBIX 3HAHUW TMpHU



peunieHun GU3NUEeCcKUX 3a7a4 U BHIMOJTHEHUU SKCIIEPUMEHTAIBHBIX UCCIIEA0BAHUM

C MCTIOJIb30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* ocnumanue YOSXKIECHHOCTH B BO3MOXXHOCTH TIO3HAHHUS NPHUPOIBI, B

HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIb30BAHUS JOCTHKCHUM HAYKHM U TEXHOJOTHHA

JUIS TANbHEWIIET0 Pa3BUTHS YEIOBEUECKOTO OOIIECTBA, YBaXKEHHUS K TBOpIAM

HAyKH M TEXHUKU; OTHOLICHHS K (PU3HMKE KaK K AJIIEMEHTY OOIedYeIOBEYeCKOn

KYJbTYPHI,

* npuMeHeHue NOJYYEHHBIX 3HAHUI U YMEHWU ]I PEIICHUs MPAKTUYECKHX

3a/lady MOBCEJHEBHOM KW3HM, NJIsi OOECredyeHHs O€30MacHOCTH CBOEH KU3HH,

PalMOHANIBHOTO MPUPOIOTOJIL30BAHUS U OXPAHBI OKPY>KAIOIIEH CPEIbI.

DTHU 1eNU A0CTUTAIOTCS Oaroaaps pelieHUIo CIeayIoIuX 3a/1a4;

® 3HAKOMCTBO OOYYarouuxcsi ¢ METOJOM HAy4YHOTO IIO3HAHMS U METOJaMu
UCCIIeIOBaHMS (PU3UIECKUX SBICHUI;

e OBIaJicHHE OOYYaIOIMMUMUCS OOIICHAYYHBIMHU TOHSATHUSAMU: SIBICHUE TPUPOIBI,
OSMIIUPUYECKH YCTAHOBIICHHBINH (haKT, THUIOTE3a, TCOPETUUCCKUNU BBIBOJI,
IKCIIEPUMEHTaIbHAs POBEPKA CIAECACTBUN U3 THIIOTE3HI;

e (opmupoBaHue y OOydYarONIMXCs YyMEHUN HaOI0aTh (QU3WYECKUe SBICHUS,
BBITIOJIHATh (DU3UUECKHE OMBITHI, JIA0OpAaTOpHBbIE PabOThl U OCYIIECTBIATH
OPOCTEUIINE  SKCIEPUMEHTAIbHBIE  HCCIEJOBAaHUS C  HMCIOJIb30BAaHUEM
U3MEpPUTENFHBIX ~ MPUOOPOB,  OIEHWUBATH  MOTPEIIHOCTH  MPOBOJAUMBIX
U3MEPEHUN;

® MpUOOpEeTeHUE OOYYaAIONIMMUCS 3HAHUW O MEXaHUYECKHX, TEIUIOBBIX,
DJIEKTPOMATrHUTHBIX SBIICHUSX, O (PU3MUECKUX BEIMYMHAX, XapaKTECPU3YIOITUX
OTH SIBJICHUSI.

® TMOHMMAaHUE OTJIWYUI HAYYHBIX JAHHBIX OT HETPOBEPEHHOU MHPOPMAIINK;

® OBJAJCHUE OOYYAIOMIUMHUCS YMEHHUSIMH MCIOJb30BaTh JIOMOJHUTEIbHbIE
WMCTOYHUKHU MH(POPMAIINH, B YACTHOCTH, BCEMUPHOU ceTu MHTepHeT.

2. O0mas xapakrepucTuKa yueOHOro npeamera

[Tockonbky (u3MYecKre 3aKOHBI JIE)KaT B OCHOBE COJEP)KAHUS KypCOB
XUMHH, OUOJIOTHH, Teorpaduu, aCTPOHOMHH, HIIKOJBHBIN Kypc (U3HUKH SIBISIETCS
CUCTEMOOOPa3yIOIINUM ISl BCEX €CTECTBEHHOHAYYHBIX NPEAMETOB.

duszuka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPUPOIbI, BHICTyMas B
KayecTBEe y4eOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa/l B CHCTEMY
3HaHUU 00 okpyxkatorieM mMupe. OHa pacKpbhIBaeT pPojib HAYKH B IKOHOMUYECKOM
U KyJIbTYpHOM  pa3BUTHUU  OOIIECTBA, CIOCOOCTBYET  (POPMUPOBAHUIO
COBPEMEHHOT0 Hay4YHOTO MHUpOBO33peHus. s pemeHus 3aaay GopMUpOBaHUS
OCHOB Hay4YHOTO MHUPOBO33PEHHUS, PA3BUTHSI WHTEIJICKTYaTIbHBIX CIIOCOOHOCTEH U
MO3HABATEIbHBIX HMHTEPECOB IIKOJBHUKOB B Tpollecce H3ydeHUs (QU3UKU
OCHOBHO€ BHUMAaHHE CIIEAyeT yACTATh He TMepenade CyMMBI TOTOBBIX 3HAHUH, a
3HaKOMCTBY C METOJAMH HAay9HOTO MO3HAHHS OKPYKAIOIIEro MUpPA, MOCTAHOBKE
npobsieM, TPeOYIOMMX OT yYalluXCs CaMOCTOATEIBHOW NEATEIBHOCTH MO0 MX
pa3peIeHuIo.

['ymanurapHoe 3HaueHuWe (U3MKM KaKk COCTABHOW YacTH OOILEro
0o0pa3oBaHUM COCTOUT B TOM, YTO OHA BOOPYXAET INKOJbHUKA HAYUHBIM



MemoooM nO3HAHUA, TIO3BOJSIOMIMM TMONy4YaTh OOBEKTUBHBIE 3HAHUA 00
OKpY’KaloIlleM MUpE.

3naHue (pU3NUECKUX 3aKOHOB HEOOXOAMMO I W3YYCHHs] XUMUHU, OHUOJIOTHH,
buznueckoit reorpaduu, rexuonoruu, ObX.

Kypc ¢u3uku B mpuMepHOil porpaMMe OCHOBHOTO OOIIEr0 00pa30BaHUsA
CTPYKTYpUPYETCSI Ha OCHOBE pPAaCCMOTPEHHUS pPa3IMYHBIX (OPM JBIKEHUS
MaTepud B TOPSAKE WX YCIOKHEHHUS: MEXaHWYECKUE SBJICHUS, TEIJIOBBIC
SIBJICHHS, DJIEKTPOMArHUTHBIC SIBICHUS, KBAHTOBBIC sIBJICHUA. DHU3HKa B OCHOBHOIA
IIKOJIE M3Y4aeTcsi Ha YPOBHE PACCMOTPEHHsS SBJICHHM MPUPOJbI, 3HAKOMCTBA C
OCHOBHBIMH 3aKOHaMU (M3UKH M TPUMEHEHUEM JTUX 3aKOHOB B TEXHHUKE U
MOBCEIHEBHOM JKU3HHU.

[Iporpamma  mpenycMaTpuBaeT — (GOPMHpPOBaHHE Yy  LIKOJBHUKOB
001ey4yeOHbIX YMEHHUI M HAaBBIKOB, YHUBEPCAIBHBIX CIOCOOOB JAEATEIBHOCTU U
KJIIOYEBBIX KoMIeTeHIM. [lpuopureTtamu A HIKOJIBHOTO Kypca (U3UMKU Ha
ATare OCHOBHOIO OOIIEro 00pa3oBaHUs SIBJISIOTCS:

IlosnasamenvHas desmenbHOCHb!

* HCMONB30BaHWE [JJIsI TO3HAHHWS  OKPYKAIOIIEr0o MHpa  Pa3IMIHBIX
€CTECTBEHHOHAYYHBIX METOJIOB: HAONIOJICHWE, W3MEpPEHUe, HKCIEPHUMEHT,
MOJICJTUPOBAHHUE;

* (opMupoOBaHHME YMEHHH paznuvarh (PaKThl, TUMOTE3bI, TPUYUHBI, CIEICTBUA,
JI0Ka3aTeNNbCTBA, 3aKOHBI, TEOPUH;

* OBJQJICHHE aJCKBAaTHBIMM  CIIOCOOAMHU  DPELIEHUS  TEOPETHUECKUX U
HKCIIEPUMEHTAIbHBIX 3a/1a4;

* IpUOOpETEeHHE OMbITa BBIIBWKEHUS TUIOTE3 AJIi OOBSICHEHHS H3BECTHBIX
(akTOB M 3KCIIEPUMEHTAILHOM MPOBEPKH BBIBUTAEMBIX THIIOTES.
Hnghopmayuonno-koMmMyHUKAMUBHAS 0esMeNbHOCND.

* BJIaJICHUE MOHOJIOTUYECKOW M JHMAJOTUYECKOW peublo, Pa3BUTUE CIIOCOOHOCTH
MOHMMATh TOUKY 3pEHHsI COOECEeTHUKA U MPU3HABATH MTPABO HA THOE MHEHHE,

* WCIOJB30BAaHUE JIsl PEIICHUs TO3HABATENbHBIX M KOMMYHHKATHUBHBIX 33134
pa3IMYHBIX UCTOYHUKOB HH(POPMAITHH.

Pegnexcusnas oesmenvnocmo:

* BIQJICHHE HABBIKAMU KOHTPOJIA W OILICHKH CBOEH MEATEIhbHOCTH, YMEHUEM
MIPEBUIETH BO3MOXKHBIC PE3yIbTaThl CBOMX JACHCTBHIA:

* OpraHu3anus Y4eOHOM JesTeNIbHOCTH: IOCTaHOBKA L€, IUIaHWPOBAHUE,
oIpesiesieHue ONTUMAIbHOTO COOTHOIICHHUS LIEIH U CPEICTB.

3. MecTo y4eOHOro npeaMera B y4eOHOM IVIaHe

@enepasibHblil  O0a3UCHBIM  yueOHBIM TMJIaH Al 0Opa3oBaTEIbHbBIX
yupexaenuii Poccuiickori deneparuu otBoaut 210 vacoB st 00s13aTEIBHOTO
u3ydyeHus: (QU3MKA Ha CTYNEHH OCHOBHOTO oOmiero oOpazoBaHus. B
KpacHonmapckom kpae 34 yueOHBIX Heaelu,Ha udydeHue Gpusznku otBogutcs 204
yaca, B ToM yucie B 7,8,9 kiaccax rno 68 yuyeOHBIX 4acoB U3 pacuera 2 y4eOHbIX
yaca B HE/IEIIO.
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B HECCIIO

Htoro 68 68 68

4. Pe3yJibTaThl OCBOEHUSI Y4e€0OHOT0 MpeaMeTa

JInyHOCTHBIC, T@IpeAMeTHbIe M MeTAalpeIMeTHbIe Pe3yJabTaThl
OCBOCHUSI Y4eOHOr0 nmpeaMera

K auyHoCTHBIM pe3ynbraTaM 00ydyeHHs (U3MKE B OCHOBHOW INIKOJIE
OTHOCSITCS:

e  MOTMBAIMA 00pa30BATEIBHON NEATEIbHOCTH IKOJbHUKOB;

e c(hopMHPOBAHHOCTH [I03HABATEIIbHBIX UHTEPECOB 51
II03HABATEIIbHBIX BO3MOKHOCTEH y4aIuXcs;

e  y0exIAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS IIPUPOABI, YBa)KCHHUE K
TBOpPLIAM HAyKM M TEXHUKH, OTHOIIEHHE K (HU3MKE KaKk JJIEMEHTY
0O0LIEYeI0BEYECKON KYIbTYPHI;

® TOTOBHOCTb K BBIOOPY >KM3HEHHOIO IIyTH B COOTBETCTBUM C
COOCTBEHHBIMU MHTEPECAMU, CKIIOHHOCTSAMHU U BO3MOKHOCTSIMH;

®  CAMOCTOAITEJBHOCTH B TNPUOOPETEHUHM HOBBIX 3HAHUH U
MIPAKTUYECKUX YMECHUMU.

IIpeaMeTHBIMH pe3yJibTaTaMi 00yUYeHUs (PU3MKE B OCHOBHOM ILIKOJIE
SABJISIFOTCSL:

® NOHUMAHME, 2 TAKKE YMeHHe O0BSICHATH cieayromue Gu3niueckue
SBJICHHS: CBOOOJHOE MaJCHUE TEJl, SIBJICHUE WHEPLUH, SIBJICHUE B3aUMOJECHCTBUS
TeN, KoJieOaHWs MaTeMaTUYeCKOr0 U MPYXKUHHOIO MAasTHUKOB, PE30HAHC,
atMoc(epHOe NaBlieHUE, IUIaBaHUE Tell, OoJbIIasi CXKMMAeMOCTh ra3oB U Masias
CKUMAEMOCTb JKUJIKOCTEH W TBEPIABIX TEJ, UCIAPEHUE KUIAKOCTH, IUUIABICHUE U
KPUCTAJUIM3AIUs BEIIECTBA, OXJIAXKICHNUE KUIKOCTH MPU UCTIapeHuu, AudPy3us,
OpOYHOBCKOE JBMKEHHE, CMauyMBaHHE, CHOCOObI M3MEHEHMs] BHYTPEHHEH
DHEPIUM TEJa, JJIEKTPU3ALMUA TeEJ, HAarpeBaHHWE IPOBOAHUKA JJIECKTPUUYECCKUM
TOKOM, D3JEKTPOMarHuTHas WHIAYKIUS, OOpa3oBaHHE TEHU, OTPAXKEHHE W
MIPEJIOMIICHUE CBETA, IUCIIEPCHS CBETA, M3JIYYEHHWE M IOIVIOLIEHHUE JIHEPTUU
aTOMOM BEILECTBA, PaIMOAKTUBHOCTb;

e yMEHHMEe M3MepATb M HAXOAMTb: PACCTOSHUSA, IPOMEKYTKU
BPEMEHHU, CKOPOCTh, YCKOPEHHE, Maccy, IUIOTHOCTh BEIIECTBa, CUIY, paldoTy
CHUJIBbI, MOIITHOCTb, KHHETHUUYECKYIO M NMOTEHIMaNbHYI0 dHepruto, KII/[ HakionHoM
IUIOCKOCTH, TEMIEPATypy, KOJHWYECTBO TEIUIOTHI, YAEIbHYIO TEIUIOEMKOCTD
BEILIECTBA, YJCIbHYIO TEIUIOTY IUIABJICHUS BEILECTBA, BIAXKHOCTh BO31yXa,
atMoc(epHOE  JaBl€HHE, CHIIy  D3JEKTPHUYECKOr0  TOKa,  HamlpshKeHHE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE TPOBOJHUKA, pPAabOTy M MOIIHOCTh TOKa,
(oKyCHOE pacCTOSIHUE U ONITUYECKYIO CUITY JIMH3BI;




e  BJaJeHHE JKCIEPUMEHTAJIbHBIM METOJAOM HCCJIEAOBAHUA B
IIPOLIECCE HCCIICIOBAHMS 3aBUCHMOCTH YJUIMHEHHUs NPYXXUHBI OT NPWIOKEHHOU
CUJIBl, CWJIBl TSJKECTM OT MacChl Tena, CWJIbl TPEHMS OT IUIOIIAIU
CONpPUKACAIOUIMXCS T€JI W OT CWIbl JaBJI€HUS, CUJIbl Apxumena oT 00bEMa
BBITECHEHHOM >KHMJIKOCTH, MEPUOJAA KOJICOAHUN MAsSTHHKA OT €ro JUIMHBI, CHJIbI
TOKAa Ha Y4YacTKE ILENU OT OJJIEKTPUUYECKOTO HAMNPSHKEHUS, SIJIEKTPUUYECKOIO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, TUIOMAAU MOMEPEYHOI0 CEYEHUS U
Marepuaia, CWIbl UHAYKIHOHHOIO TOKAa B KOHTYpE OT CKOPOCTHM H3MEHEHUS
MAarHMTHOTO MOTOKA Ye€pe3 KOHTYP, YIJIa OTPAXKEHHUS OT yIJia MMa/ICHUS CBETA;

® NOHUMAHHME CMBICJIA OCHOBHBIX (PU3NYECKUX 3aKOHOB U yYMeEHHeE
NPUMEHATh UX JUIsl OOBSICHEHUS HAOJIFOJAEMBIX SIBJICHUM: 3aKOHbBl JHUHAMHUKU
HproToHa, 3aKOH BCEMUPHOIO TATOTeHUsA, 3aKOH llackans, 3akoH Apxumena,
3aKOH COXPAaHEHMUS HUMITYJIbCA WM DHEPIUM, 3aKOH COXPAHEHHUs DIIEKTPUYECKOIO
3apsga, 3akoH Owma Jois yvyacTka uenu, 3akoH Jxoyns-JleHma, 3akoHBI
PaCIpOCTPAHEHUS, OTPAKEHUS U MTPEJTOMIICHUS CBETA;

* NOHMMAHHME NPUHOMIOB JeicTBUSl MallMH, OpUOOPOB U
TEXHUYECKUX YCTPOMCTB, C KOTOPBIMH YEJIOBEK BCTPEYAETCS B IOBCEIHEBHOU
KHU3HH, a TAK)KE CIIOCOO0B o0ecredeHnst 0€30MacHOCTH MPU UX UCIIOJIb30BAHUU;

e  yMEHMe KCIIOJb30BaTh IIOJYYECHHbIC 3HAHUA, YMEHHUSA U HABBIKA B
MTOBCEHEBHOM KU3HHU.

OO0muMu npeaMeTHBIMHU pe3yJbTaTaMu 00yueHus (U3UKEe B OCHOBHOM
IIKOJIE, OCHOBAaHHBIMHU HA YACTHBIX MPEIMETHBIX PE3YJIbTATaX, SBIIIOTCSA:

e 3HAHMS O TIPUPOJAEC  BaXHEHUIMX  (PU3NUECKUX  SIBJICHUU
OKpYXKaloIllero MuUpa M [OHMMaHHME CMbIcIa  (U3MUECKUX  3aKOHOB,
PACKPBIBAIOLINX CBA3b U3YUYECHHBIX SIBJICHUM;

e yMEHHH MO0Jb30BAaTbCd METOJAMH HAYYHOIO0 HCCJIeI0BAHUA
SBJICHUA TMPUPOJBI: MPOBOAUTh U (PUKCHUpOBATh HAOMIOJIEHUA, ITJIAHUPOBATH U
BBINIOJIHATH SKCIIEPUMEHTHI, KOJIMPOBATh U3BJICYEHHYIO U3 OMBITOB MH(OpMAIUIO
B Buje Tabmuu, rpapukoB, (HopMys, OOBICHATH MOJYyYEHHBIE PE3yJbTaThl U
JIeTIaTh BBIBOJIbI, OLIEHUBATH MIOTPENTHOCTH PE3YJIbTATOB U3MEPEHUM;

e yMEHHUS NPHUMEHATH MOJYYCHHbIe 3HAHUSA HA MNPAKTHKE I
pemieHuss GU3MYECKUX 3a/4ay M 3a/ad MOBCEAHEBHOW KU3HH, JUIS oOecreueHus
0€30MacHOCTH CBOEW JKM3HU U JKU3HU OKPYXKAIOIIUX JIIOJIEH, PaIlMOHAILHOTO
IIPUPOIOITIONIB30BAHUS U OXPAHbI OKPYKAIOIIEW CPEJIbI;

e yOe:kneHMsl B 3aKOHOMEPHOW CBSI3M M I0O3HABAEMOCTH SIBJICHUU
IPUPOAbI, B OOBEKTUBHOCTH HAY4YHOI'O 3HAHUS, B BBICOKOM ILIEHHOCTH HAyKU B
pPa3BUTUU MATEPUAIIBHOW U NYXOBHOM KYJIBTYPHI JIOJIEH;

e  pa3BUTOE TeOpeTHYeCKOe MbINJICHHe, BKIIOYAIONIEE YMEHUS
yCTaHaBIMBATh (PAKThl, pa3lU4aTh MPUUYMHBI U CIEACTBUS, CTPOUTH MOJEIHU U
BBIIBUTaTh TUIIOTE3bI, (POPMYIIMPOBATH JOKA3aTEIbCTBA BHIABUHYTHIX THIIOTES;

¢ KOMMYHMKATHBHbIC YMEHHMS JIOKJIAIBIBATH O PE3yJIbTATaX CBOErO
WCCIIEJOBAHUsI, Y4YacTBOBaTh B JUCKYCCHSIX, KpPaTKO M TOYHO OTBEYaTh Ha
BOIPOCHI, UCTIOJB30BATh PA3IMYHbIE UCTOYHUKU UH(OPMAIUH.

MeTtanpeaMeTHbIMU pe3yJbTaTaMu OOy4eHHUs (U3MKE B OCHOBHOM
LIKOJIE SIBJISTFOTCA:



e  OBJIaJeHMEe HAaBBIKAMU CaMOCTOSITEIbHOTO MPUOOPETEHUs HOBBIX
3HAHWM, OpraHu3alud  Y4eOHOW  JESITEIBbHOCTH, IOCTAHOBKH  IICJICH,
IJJAHUPOBAHMsI, CAMOKOHTPOJISI M OLEHKM pPE3YyJbTaTOB CBOEH JEATEIIBHOCTH,
YMEHUS IPEABUAECTh BO3MOXKHBIE PE3YJIBTATHI CBOMX JICHCTBHIA;

e [OHMMAHMeE PA3JIMYMil MKy UCXOAHBIMHU (DaKTaMH U TUIOTE3aMU
Ul UX OOBSCHEHUS, TEOPETUUYECKMMH MOJEISIMU M DPEATbHBIMU OOBEKTaMH,
OBJIQJICHHE YHUBEPCAIbHBIMU YUECOHBIMU AEUCTBUAMH;

e yMeHHMe BOCIpUHUMATh, IHepepadaTeiBaTb U  MNPEABSBIATH
uH(GOPMAIIUIO B CJIOBECHOM, 00pa3HOii, CHMBOJIUYHOHN (popmax, aHATU3UPOBATh U
nepepabaTbIBaTh MOTYYCHHYI0 HH(GOPMAIIUIO B COOTBETCTBUH C TOCTABIECHHBIMU
3a/1a4aMM, BBIIEIATH OCHOBHOE COAEPKAHUE IPOYMTAHHOIO TEKCTA, W3JIararth
COJIEp’KaHME TEKCTA, HAXOAUTH B HEM OTBETHI HA MIOCTABJIEHHBIE BOIIPOCHIL;

e pa3BUTHE MOHOJOTMYECKOM W JHAJIOTHYECKOW pEYH, YMEHUE
BbIpaXaTh CBOM MBICIM M BBICIYIIUBAaTh COOECETHUKA, NOHUMATh €ro TOYKY
3peHus;

e  OCBOCHHME TIpUEMOB [JEHCTBHA B HECTAHJAPTHBIX CHUTyalHUsX,
OBJIAJICHUE IBPUCTUUECKUMHU METOAMH PEUIEHUs TPOOIIeM;

e yMeHHMe paboTarb B TpyHNE€ C BBIIOJHEHUEM PA3IHYHBIX
COLIMAJIBHBIX POJIEN, OTCTAMBATH CBOM B3IJISbI, BECTU JUCKYCCHIO.

Crpareruss pa3Butuss YVYJ| HanpaBieHa Ha (OPMUPOBAHHE OCHOBHBIX
KOMIICTCHIIN:

«pacro3HaBaHUE W TOCTAHOBKA HAYYHBIX BOMPOCOB» (T.e. (popMyiaumpoBaHUE
po0JIeMBbI, KOTOpasi MOXKET OBITh MCCIICI0BaHA METOJJAMH €CTECTBEHHBIX HAYK);

«HAy4YHOE OOBSICHEHHE SABJICHUID (Hampumep, oObsiCHEHUE PU3NYECKUX SIBICHUMN
Y TIPOLIECCOB € UCMOJIb30BAaHUEM MUMEIOILErOCs 3araca 3HaHul);

«HMCIIOJIB30BAHHUC HAYYHBIX OO0Ka3aTCIbLCTB» (T.e. IIOHMMAaHHC OCHOBHBIX
COCTaBJIAIOMIUX PA3JIMYHBIX MCTOJOB CCTCCTBCHHBIX HaYK)

5.Coaeprxkanue yueOHOI o nmpeaMeTa

Tematuueckoe pacinpcaciaICcHuc 4aCoB

Ne KoauuecTBO 4acoB
n/n | Copepxkanue (pa3aeJibl, TEMbI) aBTOpCKas padouasn
nporpaMmma nporpamma
7 8 9 7 8 9
1 | Beenenue 4 4
2 | IleppoHavyambHBIE CBEIEHUS O 6 6
CTPOCHHH BEIIECTBA
3 | Bzaumoneiictue ten 23 23
4 JlaBneHue TBEPABIX Tell, 21 21
JKUJIKOCTEH M Ta30B
5 PaGota u momHOCTE. JHEprUs 13 14
6 | TemioBwle siBIEHUS 23 23
7 | DnexTpuyeckue sBICHUS 29 27
8 | DIeKTpOMarHUTHBIC SBJICHUS 5 5
9 | CBeTOBEIC ABICHHUS 10 13




10 | 3akOHBI B3aUMOJICHCTBUS U 23 24
JIBYDKEHUS T

11 | MexaHnudeckue KoeOaHus u 12 12
BOJIHBI.3BYK

12 | DnexTpoMarHuTHOE 1oJie 16 16

13 | CtpoeHue aTomMa U aTOMHOTO 11 11
saqpa

14 | CTpoeHue u IBOTIOIHUS 5 5
Bcenennon

15 | PesepBHOE Bpems 3 3 3
Uroro: 70 70 70 68 68 68

7 kaacce (68 4, 2 4 B Hege110)

BBenenue (4 4)

O®uszuka — Hayka o mnpupome. Dusnueckue sBraeHusd. Puzndeckue
cBoiicTBa Ten. HaGmionenune u omucanue (GuU3MYECcKuX siBlieHUM. Duznueckue
BeJIMUMHBL. M3Mepenus Gu3ndecKux BEIWYUH: JJIMHBI, BPDEMEHH, TEMIIEPATYPHI.
®duznueckre npUOOPHL. MexayHapoaHas CUCTEMa €IUWHUL. TOYHOCTh U
MOrPEIHOCTh U3MepeHnii. Gu3nka u TEXHUKA.

OPOHTAJIBHAA JIABOPATOPHASA PABOTA

1. OmnpeneneHue 1EHBI JEJICHUS U3MEPUTEIHLHOTO Mprudopa.
IIpeaMeTHBIMHU pe3yabTaTaMu O0yUCHHUS 110 JAHHOU TEME SIBIISIOTCS:
® MOHUMaHHe PU3NYECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATEPHSI.
® yMeHHE TMPOBOJUTh HAOMIOAEHUS (UIUUECKUX SBICHUM; HU3MEPATH
dbu3nyeckre  BEIUYMHBL.  PACCTOSHHUE, TPOMEXYTOK  BPEMEHH,
TEMIIEpaTypy; OINPEACISITh IEHy JIeJIeHUsT Tpudopa C y4eTOM
IOIPEIHOCTHA U3MEPEHUS;
¢ I[IOHUMAaHMe POJIA YYEHBIX HAUICW CTPaHbl B Pa3BUTHE COBPEMEHHOU

(GU3UKY U BIUSHUE HA TEXHUYECKHUI M COLMANIbHBIN Mporpecc.

ITepBoHayajibHBIE CBEJIEHHUSI O CTPOCHUH BelecTBa (6 1)

Ctpoenue BemectBa. OMNBIThI, JOKa3bIBAIOIIAE ATOMHOE CTPOCHHUE
BEIIECTBA. T€mIOBOE ABMKEHUE ATOMOB M MOJIEKYJ. BpOYHOBCKOE JIBHKEHHE.
Hubdy3us B razax, >KHUAKOCTSIX M TBEpPAbIX Teiax. BzaumonelcTBHe 4YacTHIL
BEIIECTBA. ATpEraTHble COCTOSIHHS BellecTBA. MoOJeNu CTPOCHUSI TBEPIBIX TEN,
XKUJKOCTeN U ra3oB. OOBsICHEHUE CBOMCTB ra3oB, KUAKOCTEW U TBEPIBIX T HA
OCHOBE MOJICKYJISIPHO-KUHETUYECKUX MTPEACTABICHUM.

OPOHTAJIbBHAS JIABOPATOPHAS PABOTA

2. OnpeneneHve pa3MepoB MajbIX TeI.
IIpeamMeTHBIMH pe3yJIbTATAMM U3YUYCHUS TEMBI SIBIISFOTCS:
® [IOHUMaHWE M CIOCOOHOCTh OOBACHATH (PUBNYECKUE SIBIICHUS:
muddy3us, Oosblasgs CKUMAEMOCTh Ta30B, Majas CHKHUMAeMOCTh
KUJIKOCTEW U TBEPJIBIX TEI.
® BJIAJCHUE DOKCICPUMEHTAIBHBIMA METOJAMH  HUCCIICIOBAaHUS  TIpU
ONPEAECIECHUH Pa3MEPOB MAJIBIX TET;
® [IOHMMaHWE TPUYMH OpPOYHOBCKOTO JBWKCHMS, CMauyMBaHUs U

HECMAYMBaHUs TEJT; PA3IUUYUS B MOJICKYJSIPHOM CTPOCHUU TBEPABIX TE,

JKUJIKOCTEH U ra3oB;

e yMeHue nmoib3oBaThcs CHM W mepeBOAUTH E€IUHUIBI U3MEPEHUSs

(bu3MYEeCKUX BEJIMYMH B KPATHBIE U JIOJIbHBIE €IUHUIIBI




® yYMEHHE WCMOJb30BaTh IOJYYCHHBIC 3HAHWS, YMCHHS W HaBBIKH B
MOBCEHEBHOM >XKM3HU (OBIT, SKOJIOTHSI, OXpaHa OKPYKAIOIICH CPEIbI).

B3aumopeiicrBus Tes (23 4)

Mexannueckoe aBwxkeHue. Tpaekropus. Ilyts. PaBHOMepHOE W
HepaBHOMepHOe ABMxkeHue. CkopocTh. ['paduku 3aBUCHUMOCTH TYTH U MOIYJIS
CKOpPOCTH OT BpeMeHM ABukeHus. MHepuusa. MHepTHOCTH Ten. B3anmoaericTBue
ten. Macca tena. M3mMepenne macchl Tena. [lnotHocts BemectBa. Cumna. Cuna
TsokecTd. Cuna ynpyroctd. 3akoH ['yka. Bec Tena. CBA3b MEXAYy CUION TAXKECTH
u Maccor Tena. Cuiia TSKECTH Ha JApyrux IwiaHetax. [uHamometp. CrnoxkeHue
JIBYX CHWJ, HANpPaBJIEHHBIX MO OAHOW mpsmoil. PaBHOmeWCTByromas IBYX CHIL.
Cuna tpenus. ®uszndeckas npupoaa HebecHbIx Tes COMHEUHON CUCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
3. I3MepeHne Macchl Tella Ha phlYakKHbIX Becax.
4. N3mepenue o0beMa Tena.
5. Onpenenenue NI0OTHOCTU TBEPAOTO TENA.
6. I'pagyupoBaHue NpyXKUHbBI U U3MEPEHUE CUJT JMHAMOMETPOM.
7. I3MepeHne CUIIbl TPEHUS C IIOMOIIBIO TMHAMOMETPA.
IIpeamMeTHBIMH pe3yIbTATAMHU U3YUYECHUS TEMBI SIBISIIOTCS:
® [IOHUMAHUE M CIOCOOHOCTh OOBACHATH (PUBUUECKHE SIBICHHUS:
MEXaHUYECKOE -BH)KEHUE, PABHOMEPHOE U HEPABHOMEPHOE JIBHXKECHUE,
WHEPLHUS], BCEMUPHOE TATOTEHUE
® YyMEHHE WU3MEpPITh CKOPOCTh, MacCy, CHIy, BeC, CWUIy TpEHUs
CKOJIb)KCHMSI, CUJIy TpEHUsl KadeHus, oObeM, IUIOTHOCTh, Teja
PaBHOJICUCTBYIOILIYIO JIBYX CHJ, JICMCTBYIOIIMX Ha TEJIO B OJHY U B
MPOTUBOIOJIOKHBIE CTOPOHBI
® BIAJICHUE OKCHEPUMEHTAJbHBIMA  METOJAMHU  HUCCIEJOBaHUS B
3aBUCUMOCTH MIPONJIEHHOTO IMYTHU OT BPEMEHH, YIJIMHEHUS MPYKUHBI OT
MPUJIOKEHHOM CUJIbI, CUJIBI TSDKECTH TeJla OT MAcChl TeJla, CUJIbl TPEHUS
CKOJIbYKEHHUSI OT IJIOIIAJAN CONPUKOCHOBEHHUS TEJI U CUIIBI HOPMAJIBHOTO
JTaBJICHUS
® [IOHMMAaHUE CMbICJIA OCHOBHBIX (DU3WYECKUX 3aKOHOB: 3aKOH
BCEMUPHOTO TATOTEHUs, 3aKOH [ 'yka
® BJIQJICHUE CHOCOOAMHM BBIMIOJIHEHUS PACUYETOB TMPU HAXOKICHUU:
CKOpPOCTH (CpelHEl CKOpPOCTH), IMYTH, BPEMEHH, CUIIbI TSKECTH, Beca
Tela, ITUIOTHOCTH Tela, oObeMa, MacChl, CHJBl  YNPYTOCTH,
PaBHOAECHCTBYIOIIEN JBYX CHWJ, HAIlPABJICHHBIX MO OJHOM MNPSIMON B
COOTBETCTBHE C YCJIOBUSAMM I[IOCTABJICHHOW 3a/layd Ha OCHOBAHUU
UCITIOJIb30BAHUS 3aKOHOB (PU3UKU
® YMEHHME HaXOJUTh CBI3b MEXAY (U3NYECKUMHU BEIWYMHAMH: CHJIOU
TSDKECTH M MAacCOM TeJjla, CKOPOCTH CO BPEMEHEM M IyTeM, IIOTHOCTH
Tea C €ro Maccoil 1 00bEMOM, CHIION TSIKECTH U BECOM TeJia
® yMEHHUE MEePEeBOANTh (hU3MUYECKUe BEIMYUHBI U3 HecucTteMHbXx B CU u
Ha000pOT



® TIOHWMaHHE NPUHIIAIIOB ~ JICUCTBUSA  JAWHAMOMETPA, BECOB,
BCTPEYAIONINXCSI B TOBCEIHEBHOW JKM3HH, M CIOCOOOB OOECTICUCHHS
0€30MacHOCTH MPU UX UCIIOIb30BaHNUU

® YMCHHE WCIIOJIb30BaTh IOJNydYCeHHbIE 3HAHWS, YMCHUS W HAaBBIKA B
MIOBCETHEBHOM JKU3HH, OBITY, OXpaHE OKPY>KaIOIIEH CPEeIbI.

JlaBjieHHe TBEPABIX TeJI, ;KUIAKOCTel U ra3oB (21 v)
JlaBnenue. /laBnenue TBepabIx Tell. /aBiieHue rasa.
OObsicHEeHHE  JaBJIeHMsT Tra3a Ha OCHOBE  MOJEKYJISIPHO-KMHETHUYECKUX
npeactaBiaeHuil. [lepenaya napneHus razaMu U KUAKOCTAMHU. 3akoH [lackais.
CooOmaromuecs cocyapl. ATMochepHoe maBieHHE. METOAsl HW3MEpPEHUs
atMoc(epHOro maBieHus. bapomerp, MaHOMETp, MOPIIHEBOM >KUIKOCTHBIN
Hacoc. 3akoH Apxumena. Y ciaoBus ruiaBaHus Ten. Bo3nyxonnaBanue.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
8. OmnpeneneHne BBITAIKABAIOMIEH CHIBI, JEHCTBYIOUIEH HA IOTPYKEHHOE B
KUJKOCTh TEJIO.
9. BrIsicHEHHE YCIOBUI IJIABAaHUS TEJA B AKUIKOCTH.
IIpeaMeTHBIMH pe3yJIbTaTAMM W3YUYEHHS TEMBI SIBIIIFOTCSA:
® TOHMMAaHUE M CIIOCOOHOCTh OOBSCHUTH (U3UUECKUE SIBICHUS:
aTMOC(epHOE JaBJICHHUE, JABICHHUE XUIKOCTEH, ra30B M TBEPJbIX TEI,
IJIaBaHUE TeJI, BO3/yXOIUIaBaHUE, PACTIONONKEHUE YPOBHS JKUIKOCTH B
COOOIIAIOIINXCS  COCYJaX, CYIIECTBOBAaHUE BO3AYLIHOM 00OJIOUYKH
3eMIIt0, CIOCOOBl YMEHBIIICHUS U YBEITUUYCHUS 1aBICHUS
® yMEHHE U3MEPATh: aTMOChEepHOE JaBJICHUE, AaBICHUE KUJIKOCTU Ha
JTHO ¥ CTEHKH cocyJla, cuity Apxumena
® BIIAJICHHE  OKCHEPUMEHTAIbHBIMH  METOJAaMHU  HUCCJIEAOBAHUS
3aBUCUMOCTH: CWJIbI ApXxumena OT 00beMa BBITECHCHHOW BOJBI,
YCJIOBUHM IUIaBaHUS TeNla B KUAKOCTU OT JEHUCTBUSL CHJIbI TSXKECTH U
cuJibl Apxumena
® [IOHUMAaHUE CMbIC/Ia OCHOBHBIX (DU3NYECKUX 3aKOHOB M YMEHHUE
MPUMEHSITh UX Ha MpakTuke: 3akoH [lackans, 3akoH Apxumena
® T[IOHUMAaHUE MIPUHIIATIOB JEeUCTBUS OapomeTpa-aHepouza,
MaHOMETpa, HAcocCa, TUJIPABIMYECKOTO MPEcca, C KOTOPHIMHU UYEIOBEK
BCTpEUaeTCsl B IIOBCCIHEBHOM JKM3HM M CHOCOOOB oOeCIeueHHs
0€30MacHOCTH MPU UX UCTIOIH30BAHUU
® BIAJCHUE CMOCOOAMH BBIMOJHEHUS PACUETOB I HAXOXKICHUS
JIaBJICHUS, JABJICHUE S>KUAKOCTU HA JHO W CTEHKH COCYJa, CHJIBI
ApxuMella B COOTBETCTBHE C IIOCTaBJIICHHOM 3a7ayd Ha OCHOBAHUU
UCITIOJIb30BAHUS 3aKOHOB (PU3UKHU
® yMEHHE HCMOJIb30BaTh IMOJYUYCHHBIC 3HAHUS, YMEHUS U HaBBIKU B
MOBCEHEBHOM KWU3HH, YKOJOTUHU, OBITY, OXpaHE OKPYKAIOIIECH CPEIbI,
TEeXHHUKE 0€30MacHOCTH.
PaGora u MmomHoCTh. JHeprus (13 u)
Mexannueckass pabora. MomHocts. [IpocThie MexaHU3Mbl. MoOMeEHT
CUJbl. YCIIOBHUS PAaBHOBECHS pbluara. «30J0TO€ MPAaBUIO» MEXaHUKHU. Buibl



paBHoBecus. Koaddurmuent mnonesnoro  aeiictBus  (KILJ). Oueprus.
[ToTeHunanbHast U KUHETUYECKas sHeprus. [IpeBpaiienue sHepruu.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
10. BeisicHeHHE yCIOBUS PAaBHOBECHS phlUara.
11. Onpenenenune KIIJ] mpu noabeme Tena no HaKJIOHHOW MIIOCKOCTH.
IIpenmeTHBIMM pe3yabTATAMHU U3YUYCHUSI TEMBI SIBIISIIOTCS:
® [IOHUMaHWE M CIOCOOHOCTH OOBACHITH (PU3NUYECKUE SIBICHHUS:
paBHOBECHE TE€J NPEBpAIICHUE OJHOTO BUJA MEXAHUYECKOW 3HEpruu
Ipyrou
® yMEHHUE HU3MEpATh: MEXAHMUYECKYI0 padoTy, MOIIHOCTh TeJa, IUIeUO
cuiibl, MOMEHT cuJibl. KIIJI, noTeHnnanbHyr0 1 KHHETUYECKYIO SHEPTUIO
® BIAJICHUE DHKCICPUMEHTAIbHBIMA METOJIaMH  HCCJEJOBaHUSA IpHU
OINPEJEICHUH COOTHOLICHUS CUJI U TUIEY, Il pAaBHOBECHUS phluara
® [IOHUMaHUWE CMBICIIa OCHOBHOTO (DU3MYECKOTO 3aKOHA: 3aKOH
COXpPaHEHUS IHEPTUHU
® [IOHUMaHWE TMPHUHIMUIIOB JIEUCTBHUS pblyara, OJIOKa, HAKIOHHOM
MJIOCKOCTH, C KOTOPBHIMH YEJIOBEK BCTPEUAETCS B MOBCEIHEBHOM >KU3HU
U cioco0o0B o0ecrieyeHus: 0€30MaCHOCTH MPU UX UCTIOIb30BAHKH.
® BIAJEHUE CHOCOOAMHU BBIIOJHEHHUS pPACUETOB I HAXOXKICHHS:
MEXaHUYEeCKOM paboThl, MOIIHOCTH, YCJIOBHUS PAaBHOBECHsS CHUJ Ha
pbruare, MomeHTa cwibl, KIIJ[, kKuHETHYEeCKOW U NOTEHIMAIBLHOU
SHEPIUu
® YMEHHE MHCIOJIb30BATh MOJYYCHHbIE 3HAHUS, YMEHUS U HABBIKU B
MOBCEHEBHOMN KU3HM, YKOJOTUH, OBITY, OXpAaHE OKPY’KaIOIIEH Cpelibl,
TEXHUKE O€30MaCHOCTH.

8 kuacc (68 4, 2 u B Hege10)

TemnoBble saBJjeHus (23 4)

TermnoBoe nBuxenue. TennoBoe paBHOBecue. Temneparypa. BHyTpeHHsst
sHeprud. Pabora u teronepenayda. TermmonpoBoanocts. Konsekuus. Uznydenue.
KosmmuecTBO TEIUIOTHI. Y AenpHAsl TEMJIOEMKOCTh. PacdeT KoiIuM4ecTBa TEMIIOTHI
IpU TETUI00OMEHE. 3aKOH COXPAHECHHS U MIPEBPAICHUS JHEPTUU B MEXaHUYECKHUX
M TEIUIOBBIX mporeccax. [lmaBieHue M OTBEpIAEeBaHUE KPUCTAIUIMYECKUX TEI.
VYnensHasa terora 1uiaBiieHusa. HMcnmapenwe u koHzpeHcauus. Kunenwe.
Bnaxnocte BoO3myxa. YaenbHas Tersora mapoobOpaszoBanus. OObsicHEHHE
W3MEHEHUsI arperaTHOro COCTOSIHUS BEIIECTBA HAa OCHOBE MOJEKYJISPHO-
KMHETHYECKUX TmpesacraBieHuii. I[IpeoOpazoBaHue »HHEpruv B  TEIJIOBBIX
MamuHax. Jlpuratenb BHyTpeHHero cropanusi. IlapoBas typOuna. KIIJ]
TEIUIOBOTO JIBUTATENsl. DKOJIOTMYECKUE MPOOIEMbl HMCIOJIB30BAHUS TEIJIOBBIX
MAIIIWH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
1. CpaBHeHHME KOJIMYECTB TEIUIOTHI TPA CMEUIMBAHUM BOABI  PA3HOU
TEMIIEPATYPHI.

2. 3mepenue yaenbHOM TEMI0EMKOCTH TBEPIOTO TEa.
3. 3mepeHue BIaKHOCTH BO31yXa.
IIpeaMeTHBIMH pe3yJIbTATAMHU IIPU U3YUYEHUH TEMBI SIBJISIFOTCS:



® [IOHUMaHUE M CIOCOOHOCTh OOBACHATH (PUINYECKUE SBIICHUSA:
KOHBEKIIUS, U3TyUYCHHE, TEIUIONPOBOAHOCTh, M3MEHEHHE BHYTPEHHEH
SHEPI'uM TeJia B pe3yJibTaTe TeIUIoNnepeaayu Wiv padoThl BHEIIHUX CHUJI,
ucrnapeHue (KOHAEHcCalus) W IuUlaBieHUE (OTBEpJICBaHUE) BEILECTBA,
OXJIQXKJEHUE >KUAKOCTA TIPU HUCTIAPEHUH, KOHJCHCAIUs, KHUIICHUE,
BBITIAJICHUE POCHI
® YMEHHE U3MEPSTh: TEMIEPATypPy, KOIUYECTBO TEILIOTHI, YAEIBHYIO
TEIUIOEMKOCTh BEILIECTBA, YJEIbHYIO TEIUIOTY IUIABJICHUS BEIIECTBA,
yaelibHas TeIUIOTY MapooOpa3oBaHus, BIAKHOCTh BO3IyXa
® BJIAJICHUE HKCIIEPUMEHTAJIbHBIMU METOJIaMH HCCIIEJOBAHUS AaBUCUMOCTH
OTHOCUTEJIBHOM BIAXHOCTH BO3JyXa OT JAaBJIEHUS BOJSHOIO THapa,
COJIepKalllerocsli B BO3AYyXE IPH JaHHOW TeMIEpaType M JIABJICHUS
HACBIIIEHHOTO BOJSIHOIO Tapa: ONpeleseHusl YAEIbHOU TEIIOEMKOCTH
BEILECTBA
® [IOHMMaHUE MPUHIMUIOB JEHCTBUS KOHJICHCAI[MOHHOTO W BOJIOCHOTO
TUTPOMETPOB  INICUXPOMETPA, JIBUTATENsl BHYTPEHHErO0 CrOpaHMUS,
NapoBOi TYpOMHBI C KOTOPHIMHU YEJIOBEK IOCTOSHHO BCTpEYaeTCs B
MOBCEHEBHOMN KU3HU, U CIIOCOOOB o0ecreueHns 0e30MacHOCTH TP UX
UCITI0JIb30BaHUU
® [IOHMMaHUE CMBIC]Ia 3aKOHA COXPAHEHHsI U MPEBPAIICHHS SHEPIUU B
MEXaHMUYECKUX U TEIUIOBBIX Mpolleccax M yMEHUE NMPUMEHATh €ro Ha
MIPaKTHKE
® OBJAJCHHE PAa3HOOOPA3HBIMH CIOCOOAMHU BBITIOJTHEHHUS PAcdeToB JIJIs
HaXOXJICHUS  YACIbHOM  TEIUIOEMKOCTH, KOJUYECTBA  TEIUIOTHI,
HEOOXOJMMOTO JIJIi HAarpeBaHUs Tella WM BBIIEISIEMOTO UM TIPH
OXJIQKJICHUH, YIEIbHOW TEIUIOThl CrOpaHus, YAEJIbHOW TEIJIOTHI
IUJIaBJICHUS, BIAYXHOCTH BO3/1yXa, YIEIbHON TEIJIOTHl MapooOpa30BaHUs
n koHzaeHcaumu, KIIJ[ TemmoBoro naBurarens B COOTBETCTBHHM C
YCIIOBUSIMU TIOCTaBJICHHOW 3aJaud Ha OCHOBAHMM MCHOJb30BaHUS
3aKOHOB (PU3UKHU
® YMEHHME HCIOJIb30BaTh MOJYYCHHbIE 3HAHUS, YMEHUS U HAaBBIKU B
MOBCEHEBHOM KWU3HH, YKOJOTUHU, OBITY, OXpaHE OKPYKAIOIIECH CpPEIIbI,
TEeXHHUKE 0€30MacHOCTH.
diieKTpUUYecKue ABJIeHus (29 4)
DnekTpu3anus Ted. JBa poja aneKTpuYecKux 3apsaoB.
B3aumoperictBue  3apsbkeHHbIX  Ten.  [IpOBOAHMKHM,  OUDNEKTPUKA U
MOJIYIPOBOJHUKH. DJIEKTPUYECKOE MoJie. 3aKOH COXpaHEHUsl SJIEKTPUYECKOIrO
3apsafa. JenmuMocTh 3JeKTpUdeckoro 3apsiga. iekTpoH. CTpoeHue artoma.
DJIeKTpUUECKHil TOK. [leicTBre
ANEKTPUUECKOTO TOJIA Ha  JJeKTpuueckue 3apsabl. VCTOYHMKM — TOKa.
Onekrpuyeckas nenb. Cruiia Toka. DIEKTPUIECKOE HAIPSIKEHUE. DIIEKTPUUYECKOE
conpoTuBieHue. 3akoH Owma ana ywactka unenu. IlocrnenoBatenbHoe U
napajuieIbHOE COeIMHEHUE MPOBOJHUKOB. PaboTa 1 MOUTHOCTh 3JIEKTPUUYECKOTO
toka. 3akoH J[xoyns—IJlenna. Kownpencarop. IlpaBuma Oe3omacHocTd mpu

paboTe ¢ 3neKTponpudopamu.
®POHTAJIbHBIE JIABOPATOPHBIE PABOThHI



4. COopka 2JIEKTPUYECKOW IIENMM U H3MEPEHHE CHUJIbl TOKa B €€ Pa3IMYHbIX
y4acCTKax.
5. 3mMepeHne HanpsKEHU HAa PAa3IMYHbIX YYAaCTKAX AIEKTPUYECKON LIETIH.
6. PerynupoBaHue CHIbI TOKa PEOCTATOM.
7. W3MmepeHue CONPOTHBICHUS IPOBOAHUKA MPHU IOMOIIM aMIepMmeTpa H
BOJIETMETPA.
8. 3MepeHne MOIIHOCTH U padOThI TOKA B AJICKTPUUECKON JIaMIIE.
IIpeaMeTHBIMH pe3yJIbTATAMH IIPU U3YUYCHUU TEMBI SIBJISIIOTCS:
® [IOHMMaHHE U CIIOCOOHOCTh OOBIACHATh (PU3NUECKHE  SBJICHUS:
AJIEKTPU3AIUA TEJ, HArPEBAHUE IMPOBOJHUKOB AJICKTPUUYECKHUM TOKOM,
AJEKTPUYECKUN TOK B MeETaulaxX, AJIEKTPUYECKHUE SIBJICHHUS B IO3UIIUU
CTPOEHHUS aTOMA, IEUCTBUS IEKTPUIECKOTO TOKa
® YMEHHE U3MEPATh CWIY OJJEKTPUYECKOTO TOKA, JIIEKTPUYECKOE
HaNpsHKEHUE, JIEKTPUUECKUAN 3apsifl, SJIIEKTPUUECKOE COMMPOTUBIIEHUE
® BIaJICHUC AKCIIEPUMEHTAIIBHBIMU METOIaMH HCCJIeJOBAHUS
3aBUCUMOCTH CHJIBI TOKAa Ha YYacTKE€ ILEMU OT JJICKTPUYECKOIO
HANPSDKEHUS, D3JICKTPUYECKOTO COIMPOTHUBIICHUS MPOBOJHUKA OT €r0
JUTAHBI, TUTOIIAIN TIOIIEPEYHOr0 CEUYCHUS M MaTepuaa
® I[IOHMMAaHUE CMBbICIAa 3aKOHA COXPAHEHMS JJIEKTPUUECKOrO 3apsja,
3akoHa OMa 11 ydactka nenu. 3akoHa J[xoyins-Jlenna
® [OHMMAaHWE MPUHLIWNA JCHUCTBUS JJIEKTPOCKOIA, SIIEKTPOMETPA,
raJlbBaHMYECKOTO dJIEMEHTa, aKKyMmylsaTopa, (QoHapuKa, peocTarta,
KOHJICHCATOpa, JIaMIlbl  HAKAJIMBAHUS, C KOTOPBIMH  YEJIOBEK
CTAJIKMBAE€TCS] B IIOBCEIHEBHON >KHW3HHM, M CIIOCOOOB OOCCIICUCHMS
0€30IacCHOCTH MPU UX UCITOIb30BaHUU
® BIQJICHUE PA3IUYHBIMH CIIOCOOAMH  BBITIOJHEHUS PACUETOB IS
HAXOXJCHUS  CWJIbI TOKA, HANPSDKCHUS, CONPOTUBIICHUSA  IpHU
MapaJJIETIbHOM H  TIOCIEIOBATEIbHOM COCIUHEHUH IPOBOJIHUKOB,
YACIBHOTO COMPOTUBIIEHUS paOOTHI X MOIIHOCTH JIEKTPUYECKOTO TOKA,
KOJINYECTBA TEIJIOTHI, BBIACISIEMOTO MPOBOJHUKOM C TOKOM, €MKOCTH
KOHJIEHCAaTopa, pabOThI JIEKTPUYECKOTO MO KOHAEHCATOPa, SHEPTUU
KOHJIEHCATOopa
® YMEHHUE MCIIOJb30BaTh IIOJYYCHHBbIE 3HAHUS, YMEHHUS W HABBIKH B
MOBCETHEBHOM KWU3HH, IKOJOTUHU, OBITY, OXpaHE OKPYKAIOIIECH CpPEIIbI,
TEXHHKE 0€30ITaCHOCTH.
JJIeKTPOMATHUTHBIE sABJIeHHS (5 1)

OneiT Opcrega. MarHutHOe mosie. MarHuTHOE TMOJE MPAMOTO TOKA.
MarnutHoe 1oJie KaTylmku ¢ TOKOM. IlocTosiHHbIE MarHuThl. MarHUTHOE TIOJIE
MMOCTOSIHHBIX MarHuToB. MarautHoe moJie 3emiau. B3aummonaeicTBue MarHuToOB.
JleiicTBrE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM. DJICKTPUUECKUI JBUTATENb.

®POHTAJIBHBIE JJABOPATOPHBIE PABOThbI
9. COopKa 2JIEKTpOMarHuTa 1 UCIIbITAHUE €T0 JCHUCTBUSI.
10. N3yueHue 3JIeKTPUIECKOTO IBUTATEIIS IOCTOSTHHOTO TOKA
(Ha MoJIenn).
IIpeaMeTHBIMH pe3yJIbTATAMHU U3YUYCHUS TEMBI SIBJISIIOTCS:



® [IOHUMaHUE M CIHOCOOHOCTb OOBACHATH (PU3NYECKHUE SBIICHUS:
HAMAarHMYEHHOCTh JKelie3a M CTalld, B3aUMOJEHCTBHE MAarHuTOB,
B3aHMOJIEHUCTBUE MPOBOJIHUKA C TOKOM U MAarHUTHOM CTPEIIKU, AEUCTBUE
MAarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM

® BJIAJICHUE AKCIEPUMEHTALHBIMU METOJIaMU UCCIIEIOBAHUS
3aBUCHUMOCTH MAarHUTHOIO JIEUCTBUSA KaTYIIKN OT CUJIbI TOKA B LEMH

® YMEHHE MCIOJIb30BATh MOJIYUYEHHbIE 3HAHUS, YMEHUS W HABBIKA B
MOBCEHEBHOM KWU3HH, YKOJOTHHU, OBITY, OXpaHE OKPYKAIOIIECH CPEIIbI,
TEXHUKE O€30MaCHOCTH.
CseTtoBbie siBJjieHus (13 4)

Ncrounnku cBera. [IpsMmonuHeiiHOE pacnpocTpaHeHUe cBeTa. Buaumoe
IB>KeHUEe cBeTwi. OTpaxkeHue cBeTa. 3aKOH OTpaxkeHus cBera. I[liockoe
3epkasio. lIpenomnenune cera. 3akOH mpenomMiieHUs: cBeTa. JInH3bl. POKYyCHOE
paccrosiHue nuH3bl. OnTrueckas cuiia JIMH3bL. M300paskeHus, 1aBaeMble JTUH30M.
['na3 xak ontuyeckas cucrema. ONTuYecKue MpuoOpPHI.

OPOHTAJIbHAS JIABOPATOPHAA PABOTA
11. Tlonyuenue nzoOpaxxeHUs: IPU MOMOIIU JTUH3HI.

IIpeaMeTHBIMH pe3yIbTaTAMM U3YyUYCHHS TEMBI SIBIIIOTCA:

® [IOHUMaHHWE M CIOCOOHOCTh OOBACHATH (PUBNYECKUE SIBIICHUSA:
NPSIMOJIMHEMHOE PacOpOCTPaHEHHsS CBeTa, oO0pa3oBaHUE TEHU U
MOJIYT€HH, OTPAKEHUE U MPETOMIICHUE CBETA

® yMEHHE WU3MEPATh (POKYCHOE pacCTOSHUE COOUpAIONIC JIMH3BI,
ONTUYECKYIO CHITY JIMH3bI

® BIIAJICHUE AKCHEPUMEHTAIIbHBIMU METOJJaMH HCCIIEIOBAaHUS
3aBUCUMOCTH HW300paKEHUS OT PACIOIOKEHUS JIaMITbl HAa Pa3JIMYHbIX
pPaCCTOSIHUSIX OT JIMH3BI, YIJIa OTPAKEHHUS OT yIJia MaJIeHHs CBeTa Ha
3epKajo

® [IOHMMAaHUE CMBbICJIA OCHOBHBIX (PU3MYECKUX 3aKOHOB U YyMEHHUE
MPUMEHSITh UX HA MPAKTUKE: 3aKOH OTPAXEHUS U MPEIOMIICHUSI CBETA,
3aKOH MPSIMOJIMHENHOIO paclpOCTPaHEHHUsI CBETA

e paznuyath (HOKyC JIMH3BI, MHUMBIM (OKyc U (POKyCHOE paccTosHue
JIMH3bI, ONTHUYECKYID) CHJIY JIMH3bl W ONTHYECKYIO OChb JIMH3BI,
COOMpAIOIyI0 W PACCEUBAIONIYI0 JIMH3bI, W300pa’KCHUS, J1aBacMbIe
coOuparoIieit U paccenBarolel JTNH30M

® YMEHHE HCIOJIb30BaTh MOJIyYCHHbIE 3HAHUS, YMEHUS U HAaBBIKU B
MOBCEIHEBHOM KU3HM, SKOJIOTUHU, OBITY, OXpaHE OKPYXKAIOIIeH Cpeabl ,
TEXHUKE O€30MaCHOCTH.

9 kaacc (68 4, 2 4 B Hee110)

3aKoHbI B3aUMO/IeliCTBHS M ABMKEeHUs TeJ (23 1)

MarepuanbHass Touka. Cucrema otcuera. Ilepememnienune. CropocThb
MPSMOJIMHEWHOTO PABHOMEPHOTr0O ABWKEHUA. [IpsIMONMHENHOE PaBHOYCKOPEHHOE
JBIDKEHUE: MTHOBEHHAasi CKOPOCTh, YCKOpeHHue, mepemMenienue. [ paduku
3aBUCUMOCTH KHHEMAaTHYECKUX BEJIWYMH OT BPEMEHU IPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBH>KEHUHM. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUYKCHUSI.
['eoneHTpryeckass M TEIMOLEHTPUYECKAs CUCTeMbl Mupa. HMHepuunanbHas



cuctema orcyeta. 3akoHbl Heiorona. CBobonHoe nanenue. HeBecoMocTh. 3akoH
BCEMHUPHOTO TAroTreHus. Mmmnynbc. 3aKOH cOXpaHEHUsT UMIyJbca. PeakTuBHOE
JBH>KCHUE.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
1. UccnenoBanue paBHOYCKOPEHHOTO JIBHXKEHHS 0€3 Ha4allbHOM CKOPOCTH.
2. 3mepenne ycKopeHus: CBOOOTHOTO TaACHHUS.
IIpeamMeTHBIMH pe3yJIbTATAMM U3yUCHUS TEMBI SIBIISIOTCS:
® [IOHUMAHUE U CIOCOOHOCTh OMHUCHIBATH U OOBACHATH (HUMUYECKUE
ABJICHUS: TOCTYyNATEJIbHOE ABWKECHHE, CMEHA JIHS U HOYM Ha 3emiie,
CBOOOJIHOE TAJ€HUE TeJ. HEBECOMOCTh, JABUKEHHUE IO OKPYKHOCTU C
MTOCTOSTHHOM IO MOJYJIIO CKOPOCTBIO;
® 3HAHHWE U CHOCOOHOCTH JaBaTh OMNpPEICIICHHs /ONMUCaHusd (PUINUECKUX
MOHSATUM: OTHOCUTEIBHOCTh JIBIDKEHUS  (NEpeYuciInuTh, B UM
MPOSIBIISIETCS ), TEOLEHTPUYECKAsl M TeIMOLEHTPUYECKAsE CUCTEMbI MUDA;
[rmepBass KOCMUYECKass CKOPOCTh|, PEAKTUBHOE JABMKEHHUE; (PU3NUECKHUX
MOJENIel: MaTepualbHasg TOYKa, CHCTeMa OTCYE€Ta, (PU3MYECKUX
BEJIMYMH: IEPEMEIICHUE, CKOPOCTh PABHOMEPHOIO MPSMOJMHENHOIO
JBH>KCHUSI, MTHOBEHHAsI CKOPOCTh U YCKOPEHHUE MIPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBUKEHUH, CKOPOCTh M IEHTPOCTPEMHTEIBHOE
YCKOPEHHUE TIIPpU pPABHOMEPHOM JIBUKEHUU Tela IO OKPYKHOCTH,
UMITYJIbC;
® [IOHUMAHUE CMBICIIa OCHOBHBIX (U3MUECKUX 3aKOHOB: JIMHAMHKHU
HproTOHA, BCEMUPHOTrO TATOTEHUS, COXPAHEHUSI UMITYJIbCa, COXPaHEHUS
SHEPIruM, YMEHUE MIPUMEHSITh UX Ha MPAKTUKE U JJIsl pelIeHUs] yUeOHbBIX
3ajay;
® yMEHHE NPUBOAUTH MPUMEPHl TEXHUYECKUX YCTPOUCTB M IKHUBBIX
OpraHW3MOB, B OCHOBE IIEPEMEIICHUS KOTOPBIX JIECKHUT TPUHIIUI
PEaKTUBHOTO ABWXKEHUS. 3HAHUE U YMEHUE OOBSCHATH YCTPOWCTBO U
JIEMCTBUE KOCMUYECKUX PAKET-HOCUTEIICH;
® YMEHHE MHCIOJIb30BATh MOJIYYEHHbIE 3HAHUS, YMEHUS W HaBBIKU B
NOBCEAHEBHON *U3HMU (OBIT, DKOJOTHUS, OXpaHa 3A0POBbS, TEXHUKA
0€30MacHOCTH U JIp.);
® yMEHHE W3MEpPATh MIHOBEHHYIO CKOPOCTh M YCKOPEHHE IIpH
PAaBHOYCKOPEHHOM MPSAMOJIMHEITHOM JBUXKEHUU, IECHTPOCTPEMUTEIBHOE
YCKOPEHHE MPU PABHOMEPHOM JIBUKEHUU 110 OKPYKHOCTH.

Mexanuueckue KoJied0anus U BOJHBL. 3BYK (12 4)

Konebarenbnoe nmwkenue. Konebanus rpy3a Ha npyxkune. CBoOOmHbBIE
kosiebanus. KonebarenpHas cuctema. MasTHUK. AMIUTATYAa, TIEPUOJ, YacTOTa
kojiebanuii. IlpeBpamieHue HHEPruu NOpU  KOJeOATEIHHOM  JABMIYKCHUH.
3aTyxarmmnme KoJie0aHuUs. BrinyxneHHbIe KOJIeOaHMSI. Pe3oHnanc.
Pacnpoctpanenue kosnebanuii B ynpyrux cpeaax. [lomepeunbie W MmpoaoJibHbIC
BOJIHBIL. J[Ha BOJIHBI. CBA3b JJIMHBI BOJHBI CO CKOPOCTBIO €€ PacpOCTPAHEHUS
U MepuoaoM (4acToToii). 3ByKoBble BOJIHBI. CKOpOCTh 3ByKa. Bricora, TemMOp u
I'POMKOCTbB 3BYKa. DX0. 3ByKOBOW PE30HAHC.

OPOHTAJIBHAS JIABOPATOPHASA PABOTA



3. HccnenoBanue 3aBUCMMOCTH MEpPUOAA U YACTOThI CBOOOJHBIX KOJEeOaHM
MasiTHUKA OT JJIMHBI €70 HUTH.
IIpeamMeTHBIMH pe3yJibTATAMM W3YUYCHUS TEMBI SIBIISIOTCSA:

® [IOHUMAaHWE W CIIOCOOHOCTh OMHUCHIBATH M OOBACHATH (HUIUICCKUE
ABJICHUS: KOJICOAHUST HUTSHOIO (MAaTeMAaTHYECKOro) W MPY>KUHHOTO
MasITHUKOB, PE€30HAHC (B T. Y. 3BYKOBOI), MEXaHUUYECKHUE BOJHBI, JTIMHA
BOJIHBI, OTPAXKEHUE 3BYKA, IXO0;

® 3HAHHWE U CIIOCOOHOCTH JaBaTh ONpeneleHUss (U3MUECKUX TMOHSITHIA:
CBOOOJHBIE  KoJieOaHUWsl,  KojeOarenpbHas  CHUCTEMa,  MAasTHUK,
3aTyxarolue KojeOaHusi, BbIHYXKJICHHbIE KOJeOaHus, 3BYK M YCJIOBHS
€ro pacnpocTpaHeHUs; (PU3NUECKUX BEIUYUH: aMIUIUTyAQ, IEPUO],
yacToTa KOJeOaHWM, COOCTBEHHAs YacToTa KOJIeO0aTCIbHOM CHCTEMBI,
BbICOTa, [TeMOp], TPOMKOCTh 3BYyKa, CKOpPOCTb 3BYKa; (PU3NUECKUX
MoOJiesIel: [rapMOHMYECKHE KoJIeOaHusl |, MAaTEMaTUUECKUN MasITHUK;

® BJIAJICHUE AKCIEPUMEHTATLHBIMU METOJIaMU UCCIIEIOBAHUS
3aBUCUMOCTH TIepUoia KoJieOaHU Ipy3a Ha HUTU OT JJIMHBI HUTH.

dyieKTpOMarHuTHoe moJie (16 1)

OnHOpOIHOE M HEOJHOPOJHOE MarHuTHOEe moJie. HampaBiieHne Toka u
HaIpaBJeHUE JTUHUN ero MarHuTHOro nojs. [IpaBuiio OypaBunka. OOHapyKeHHe
MarHutHoro mons. IIpaBunmo mneBoil pyku. HWHAYyKIHMST MarHUTHOTO TIOJISL.
MarautHeii  notok. Omnbitel  ®Dapages. ONEKTPOMarHuTHAsT  WHAYKLHUS.
Hanpagnenne naaykuuoHHoro toka. [IpaBuno Jlenna. fIBneHne caMOMHAYKIINH.
[lepemennsiii Tok. ['eHepatop mepemeHHoro Ttoka. [IpeoOpa3oBaHus SHEpruu B
anekTporeHeparopax. Tpanchopmarop. Ilepemada s7eKTpUYECKONM SHEPrUU Ha
paccTosiHuE. DJIEKTPOMArHUTHOE IOJIE. DJIEKTPOMAarHUTHbIE BOJHBI. CKOpPOCTH
pacrpoCTpaHEHUsl JJIEKTPOMArHUTHBIX BOJIH. BiMsHUE 3JIEKTPOMArHUTHBIX
W3JIyYCHUH Ha JKuBble opraHu3Mbl. KomneOatenpHblii KoHTYp. Ilomydenue
AJIEKTPOMArHUTHBIX KoneOanuidi. [IpuUHIMIBI PagMoOCBSI3W UM TENEBUJICHUS.
OnekTpoMmarHuTHass mnpupoja cBera. lIpenmomnenue cBera. Ilokazarenb
npenomienus. Jlucnepcust ceera. llBera Ten. Tumbl ONTHYECKHUX CIEKTPOB.
[lornomenne M wucnyckaHue cBera aroMaMu. l[IpoucxokaeHue IMHEeNdaThIX
CIIEKTPOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
4. Izyuyenue siBICHUS DJIEKTPOMAarHUTHONW WHTYKIIUH.
5. HabGnrogeHue CruioniHoro v TMHEHYaThIX CIEKTPOB UCITyCKAHUSI.
IIpeameTHBIMH pe3yabTaTAMU U3YUYCHUS TEMBbI SBIISIIOTCS:
® [IOHMMaHWE M CHOCOOHOCTHh OINHCHIBATH U OOBACHATH (HUBUUYECKUE
SIBJICHUSI/TIPOIIECCHI:  DJIGKTPOMArHUTHAasT WHAYKIUS, CaMOWHIYKIIHS,
MPEJIOMIICHUE CBETa, AUCIEPCUS CBETA, MOTJIOMICHHE W HCIyCKaHHE
CBETa aTOMaMH, BO3HUKHOBEHHE JIMHEHYATHIX CHEKTPOB U3IyUYCHUS U
MOTJIONIEHNS,
® yMEHHE JaBaTh OmpeneicHus / omucaHue (UINICCKUX TOHSITHIA:
MarHuTHOE TI0Jie, JIMHUM MAarHuTHOM WHIYKIMH; OJHOPOJHOE M
HEOJHOPOJHOE MAarHUTHOE II0JI€, MArHUTHBIM ITOTOK, NEPEMEHHBIN
DIEKTPUYECKUN TOK, DJIEKTPOMArHUTHOE II0JE, AJIEKTPOMArHUTHBIE
BOJIHBI, AJIEKTPOMArHUTHBIE KOJI€OAaHUs, PAAUOCBS3b, BUIUMBIA CBET;
(bu3MYeCKUX BEIMYMH: MarHUTHAs UHAYKIMS, UHIYKTUBHOCTb, IEPUO/I,



4acToTa W AaMIUIUTyAa SJIEKTPOMArHUTHBIX KoJieOaHUM, IMOKa3aTelu
IIPEJIOMJIEHUS CBETA;

e 3HaHue (OPMYJIHMPOBOK, MOHMMAHHME CMBICIA U YMEHUE NPUMEHATH
3aKOH MPEJIOMJIEHUSI CBETa W NPaBWIO JIEHIIa, KBAHTOBBIX MOCTYJATOB
bopa;

e 3HAHWE HA3HAYCHHUS, YCTPOMCTBA WM NMPUHIMUNA ACHCTBHUS TEXHUYECKHUX
YCTPOMCTB:  BJEKTPOMEXAHWYECKUN  WHAYKUHOHHBIA  TE€HEpaTop
NEePEeMEHHOr0  TOKa, TpaHchopMmaTtop, KojaeOaTenbHbI  KOHTYP;
JETEKTOP, CIIEKTPOCKOII, crieKTporpad;

® [IOHMMaHUE CyTH METOJA CIEKTPAIBHOIO AHAJIN3a U €r0 BO3MOKHOCTEH.
Ctpoenne aroma u aToMHOro sigpa (11 4)

PannoakTBHOCTh KaK CBHIETEIBCTBO CIIOKHOIO CTPOCHHS ATOMOB.
Anbda-, O6eta- U ramma-uznydeHus. Oneitel Pesepdopna. SAnepnHas mopaenb
atoma. PannoakTuBHBIE NTpeBpalieHUs aTOMHBIX saep. COXpaHEeHHe 3apsii0BOro U
MacCOBOTO 4YHUCEI NPH SACPHBIX PEAKUUAX. OKCHEPUMEHTAIBHBIE METOBI
UCCIENOBaHNUs dacTHUll. I[IpOTOHHO-HEHWTpPOHHAss Monenb sAapa. Duznyeckui
CMBICII 3apsA0BOro M maccoBoro uucen. Mzoronsl. IlpaBuna cmemenus s
anb(da- u Oera-pacnaza Mpu SIEPHBIX PEaKIUSAX. DHEPTUs CBA3M YACTHIL B sIpE.
Henenue snep ypana. llenHas peakums. SnepHas dHepreTuka. JKOJOTHUECKHUE
npobsieMbl  paboThl  aTOMHBIX  3iekTpocTaHiuil. Jo3umerpus. Ilepuon
noyiypacnaaa. 3aKOH pPaJHOAaKTHBHOIO pacnaga. BinsHue paanoaKTHBHBIX
M3JIyYEHUW Ha KUBBIE OpraHu3Mel. TepmosiaepHas peakuus. McTounnky sHeprun
CouHLa 1 3B€3]I.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
6. 3mepeHne ecTeCTBEHHOTO paualliOHHOTO (POHA TO3UMETPOM.

7. N3yuenue aeneHusd sjpa aToMa ypaa 1no (Gororpapuu TpeKoB.
8. OueHka repuo/ia Mnojaypacnajga HaxoIAIUXcsl B BO3AyXe MPOAYKTOB pacraja
rasa paJoHa.
9. N3yuenue TpeKkoB 3apsKEHHBIX YACTHIL 10 TOTOBBIM (OTOrpadusiM.
IIpeaMeTHBIMHM pe3yJIbTATAMM U3YUCHUS TEMBI SBIISFOTCS:
® TIOHUMAaHHE M CIIOCOOHOCTH ONMMCHIBATh U OOBSICHATH (PU3NUECKUE SIBICHUS:

PaguoOaKTUBHOE U3ITyYCHHE, PagOaKTUBHOCTD, MOHHM3UPYIOIIEE
U3ITydCHHE.

® 3HAaHWE M CIOCOOHOCTh JaBaTh ONpPEAENCHUs/ONMUCaHnusd (PUINUECKUX
MOHSATHM:  PAJMOAKTUBHOCTH, albda-, OeTa- ©W TaMMa-4acCTHIIHI;

GU3NYECKUX MOJACICH: MOJEIN CTPOSHHUS aTOMOB, MPEII0KCHHBIC
. 1. TomconoM u 3. Pesepdopaom; pu3ndecKux BEIUYMH: TOTIOIMICHHAS
7032 W3My4deHUus, Kod(PPUIIMEHT KadecTBa, SKBUBAJIEHTHAS J103a, MEPUOJ
nojypacrnaja.;

® YMEHHE NPUBOJUTH MPUMEPHI U OOBSICHATH YCTPOWCTBO W TMPUHIIUI
JNEUCTBUSL TEXHUYECKUX YCTPOMCTB M YCTAHOBOK (B TOM UHCIIE): CUETUUK
I'eirepa. xamepa BunbcoHa, Imy3sIpbKOBas KaMmepa, sIACPHbIA PEaKTOp Ha
MEJIEHHBIX HEUTPOHAX

® UCIIOJIb30BaHUE MOJTYUYCHHBIX 3HAHUM, YMEHUH U HABBIKOB B IMIOBCEIHEBHOU
KU3HH (OBIT, SKOJIOTHS, OXpaHa 37J0POBbs, TEXHUKA OE€30ITaCHOCTH H JIp.);



® YMEHHE U3MEPATH: MOILIHOCTH J03bl PAIUOAKTUBHOIO U3TyYEHUSI OBITOBBIM
JIO3UMETPOM_

e 3HaHWE (POPMYIHMPOBOK, MOHUMAHUE CMBICIA U YMEHUE NMPUMEHATHh 3aKOH
.COXpaHEHUS  MAacCOBOI'O  4YHCla, 3aKOH  COXpaHEHus  3apsja,
PaJMOAKTUBHOIO pacnaja., paBuiIo CMELICHUS;

® [OHUMAHHE CYTH IKCIIEPUMEHTAIBHBIX METO/IOB UCCIIEAOBAHMS YaCTHII,

® YMEHHE UCIOJIb30BATh MOJYyUYCHHbIC 3HAHUS B MOBCEIHEBHOU kU3HU (BBIT,
AKOJIOTHS, OXPaHa OKPY>KAIOIIEH Cpe/ibl, TEXHUKA 0€30MaCHOCTH | JIp.)

Crtpoenue u 3Bo0uns Beesiennoii (5 4)
CocraB, ctpoenue u npoucxoxaeHue ConHeuHOU cuctembl. [lnaHeTsl u
Masbie Tena ConHeuHoit cucteMbl. CTpoeHue,
usnydenue u sBoitonus ConHua u 38e37. CTpoeHHEe U HBOJTIOIUS
Bcenennoi.
IIpeamMeTHBIMH pe3yJIbTaTAMM U3YUYCHHUS TEMBI SIBIISFOTCSA:
® [IPEJICTABJICHUE O COCTABE, CTPOCHUH, IMPOUCXOXKICHUU U BO3paACTE
CoIHEYHOM CUCTEMBI;
® yMEHHE MPUMEHATh (HU3NYECKUE 3aKOHBI JJISI OOBSICHEHUS JBHXKCHUS
1aHeT COJTHEYHOM CHUCTEMBI,
® 3HATh, YTO CYIIECTBEHHBIMU MapaMEeTPaMH, OTIUYAIOIMIMMHU 3BE3IBI OT
IUTAHET, SBJISAIOTCS MX MAacChl U MCTOYHHUKHU DHEPTUU (TEPMOsIEpHBIC
peaKkuuu B HeApax 3BE3M U PAJUOAKTUBHBIE B HEJIpaX IUIAHET);
® CpaBHUBATh (PU3UYECKUE U OPOUTAIIbHBIE MapaMeTphl IJIAHET 3EMHOU
TPYyNnbl C COOTBETCTBYIOIIMMH TapaMeTpamMu IUIAHET-TUTAHTOB U
HaxOJUTh B HUX 00I1I€€ U Pa3INYHOE;
e 00bsIcHATH cyTh 3ddekra X. Jomnepa; popMynrpoBatb U OOBICHITH
CyTh 3akoHa . Xa00ma, 3HATh, YTO OTOT 3aKOH SBHJICS
AKCHEPUMEHTAIbHBIM  MOATBEPKIACHUEM MOJIEId  HECTAllMOHAPHOMU
Bcenennoii, otkpsiToit A. A. @puaMaHoM.

HanpasjieHusi NPOEKTHOM JeSITEJIbHOCTH 00yYAKOIIMXCH:

OxpaHa OKpy’Karollel cpepl B JIECY, HA MOPE, B TOPOE, 110 MECTY
MPOKUBAHMS U YUEOBbI.

CKOpOCTh ABMKEHUS aBTOTPAHCIIOPTA U TOPMO3HOM MYyTh aBTOMOOMJIS.
[Tone3noe u BpegHoe Tpenue. [IpaBuiia JOpOKHOTO U MEMIEXOJHOTO JBUKCHUA.
Mepsbl pe10CTOPOKHOCTH NPHU roJIoeAe. be3onacHoe NOBEAEHNE HAa TIOPOrax BO
BpeMsI TOJI0JIENIa U JOKAs1. be3omacHslil ciiyck 1o kaHaTty. Oka3aHue nepBou
MEIMLIMHCKOW MOMOIIY IIPU TpaBMax. be30nacHOCTh MOBEIEHUS HA JOpOrax.
Pacuer ckopocTu IBHKEHUS TPAHCIIOPTA U TOPMO3HOTO IyTH. Pacuer
TPAeKTOPUHU JIBUKEHHS TpaHcnopTa. Jlopora riiazamMu BOJUTEIS U NIEMIEX0a.
CKOpOCTh JBWKEHHUS aBTOTPAHCIIOPTAa M YMEHBIIICHHE BBIOpOca B aTmocdepy
OTPABJISAIOIINX BEIIECTB.

DKOHOMUSI SHEPropecypcoB MpPH HCIOJB30BAHUM B TMPAKTUKE SBJICHUS
VHEPLIUU.

['paBuTanmonnsie mneuieocagounbie kamepbl.MU3C nns rmoGanbHOrO M3ydeHus
BIIMAHUS AEATEIBHOCTH YEJI0BEKA Ha IPUPOY IUIAHETHI.



[IpobGnembl kocMuyeckoro wmycopa.  LleHTpobOexxnbie ouucTuTenu.MupoBbie
JOCTH)KEHHSI B OCBOEHMM KOCMHMYECKOIO IPOCTPAHCTBA. 3HAYEHHE O030HA H
030HOBOTO CIIOSl JUISl KM3HM YEJIOBEKA. DKOJOTMYECKH BPEAHBIE MOCIEICTBUS
WCIIOJB30BaHUs BOAHOTO M BO3AYLIHOTO TpaHCHoOpTa. EauHBIN MHpPOBOU
BO3YIIHBIN U BOJHBIN OKEAHBI.

Okosiornyeckasi 0€30MAaCHOCTh PA3NIMYHBIX MEXaHU3MOB. CBS3b
nporpecca 4ejJ0BEYECKOM HMBHIM3ALMU C 3HepronorpednenneMm. IllymoBoe
3arpsA3HEHUE Cpeapl, MOCIEACTBUS W IyTH e€ro mnpeogoneHus. lIpusznaku
YTOMJICHHS OPTraHOB ClIyXa, CMOCOObl UX CHATHUA. MHKpOKJIMMAT B Kiacce U
kBaptupe. [omocoBoil ammapar 4enoBeka. CiayXoBOW ammapaT 4YeJIoBEKa.
[IpodunakTuka HOpPMaNbHOrO cliyXa uyenoBeka. I[lepkyccuss B MeIULUHE.
VYapTpa3Byk U HMH(PpPa3BYK, UX BIUSHUE Ha 4YeloBeka. Ponb yinbTpasByka B
OMOJIOTMM U MEIUIMHE. AKYCTHMUYECKHE OYKH. YIIbTPa3BYyK. YIIbTPa3BYKOBas
OUYHMCTKa Bo3Ayxa. BpenHoe BinusiHue BUOpaIuii Ha 4eJTOBEYECKUN OpraHu3M.

Pacnipoctpanenue 3arpsA3HAONMX BelIeCTB B atrmocdepe U
BOJOEMaX.

WM CcTOYHUKM TBEPABIX, XKUIKUX U Ta3000pa3HbIX BEIIECTB, 3arps3HSIOMINX
OKPY’KAIOLIYIO CpENy .

Mepbl 6€30MacHOCTH MPU 3HAKOMCTBE C HEU3BECTHBIMM BellecTBaMH. BiusiHue
MapoB PTYTU Ha opraHu3M uenoBeka. Juddy3us B xuBoil npupoje, €e poJib B
MATAHUU U JIbIXaHUU YEJIOBEKA U KUBBIX OpraHu3MoB. ['uruena koxu. Moroiue
CpEeJICTBA U MpaBUJia MX XPAHEHUS U UCTIOIH30BaHUS B OBITY.

BrnusHue xapakTepUCTHK OKpyXKaromiedl cpeasl  (Temmeparypa,
aTMoc(pepHOE JaBJCHUE, BIAXHOCTh) Ha IKU3HEIEATEIHLHOCTh YEJOBEKA.
CoburoieHre TEIUIOBOTO peKKMMa B IIKOJE U Joma. [ urueHndeckue TpeGoBaHuUs
K BO3AyX000MEHy B KJacce. BnusgHue mNOBBIMIEHHOW W TTOHWXKECHHOU
TEMIEPATyphbl HA OpraHu3M yenoBeka. OKa3aHue MEePBOW MOMOILIU MPU BBICOKOU
temneparype (puznueckue METOIbl OXJIAKICHHUS Tejla YelloBeKa IMPHU BBICOKOU
TEeMIIepaType M corpeBaHue Tena Nmpu oOMopokeHuu). KpyroBopor Bo3ayxa B
npupojie. Posib ucnapeHus npu MOHUKEHUU TeMIIEpaTypbl BO BpeMsi OOJIe3HU U
MpU OXJIAKJICHUHM MPOJIYKTOB NMUTaHUSI B JIETHEE BpeMs Ha Ipupoje. BrusHue
BJIQYKHOCTH Ha CaMOYYBCTBHE YEJIOBEKA.

Cocyauctele peakliMi Ha MOBBIIMICHUE TemIepaTypbl. [[puHIUINbBI 3aKaluBaHUsI.
[IpaBuna  mpoBeTpuBaHuMsl  momemieHUd.  DakTopel,  CIMOCOOCTBYIOIINE
oOMoporkeHuto. Kak Hasi0 0/1eBaThCsl 3MMOM, YTOOBI HE TIONYYUTh OOMOPOKEHUE,
MpaBWia MpUeMa COJIHEUHbIX BaHH. OKa3aHWE MEpPBOWM MOMOIIU MPU TEILIOBOM
ynape 1 00OMOPOKEHUHU.

3arpsizHeHHEe aTMOoc(hephbl BBIXJIOMHBIMUA Ta3aMW U WX BIUSHHUE Ha 3/I0POBHE
yenoBeka. Oxpana okpyxatomieid cpenbl. [lapaukosiii 3¢ dext. HoBble BuIbI
tToruBa. Hapymienne TeroBoro 6ananca mpupobl.

[IpaBmwia 0e30MacHOCTH TIPU TPAHCIIOPTUPOBKE U TEPETMBAHUU
rOpPIOYMX BEUIECTB. BiusiHME CTallMOHAPHOIO 3JEKTPUYECTBA HA OMOJOTUYECKUE
OOBEKTHI.

Hcnonb3oBaHue 3JIEKTpUYECTBA B MPOU3BOACTBE, ObITy. IlpaBuna Oe3omacHoi
paboThI C BNIEKTPUUECKUMH TPUOOpaMH B 1IKoJIe U JoMa. KopoTkoe 3ambIkaHuE U
ero mnocnencrBus. Ilpemoxpanutenu u Bpen ‘KydkoB”. Ponb 3a3emiieHus.
[ToBenenue BO Bpems rpo3bl. OMACHOCTH OMOP BBICOKOTO HANPSDKEHHS WA



TpaHchopMaTopHOil OyJakH, U OOpbIBa NPOBOJA BBICOKOTO HAMNPSIKEHHUS.
ATMOC(epHOE 3IEKTPUYECTBO. DJIEKTPUUECKUN CHOCOO OUMCTKH BO3AyXa OT
neUd. BnusitHue MarHuTHBIX Oyph Ha CaMOYYBCTBHE uesoBeka. [IpuMeHeHue
MarHuToB B MeaulMHe. VIcmosib30BaHWE MAarHUTHBIX CEPEKEK, OpaclieTos,
MarHUTHBIX TPUOOPOB /ISl TPOPAIMBAHUS CEMSH.

BrustauE 57€KTPOMArHUTHOTO TTOJISI HA OMOJIOTHYECKUE OOBEKTHI.
[IpeumymiectBo 3nekTpoTpancnopta. CrnocoObl AKOHOMUM 3JIEKTPOIHEPTHH.
I['DC. JIBIL. VYxyamenwe 3peHHs TMpu  yIbTpadUOIETOBOM  OOJTyUYECHUH.
[IpodunakTuka 3anIUThI I1a3 B APKUA COJTHEYHBIN JICHb, B SICHBIA 3UMHUHN JI€Hb,
Ha BOJIE, B ropax.

N3meHeHne mpo3payHOCTH aTMocdepbl IMOJA JIEUCTBHEM aHTPOIOT€HHOIO
dakTopa 1 ero 3K0JIOTHYECKHUE MOCIEACTBUSI.

OnacHOCTh  HMOHU3UPYIOUIEH  paJdalUH. EcrectBeHHbII
paauanuoHHbIN (HOH.
ADC u ux cBs3b ¢ oKpyxaroiei cpenoit. Karactpoda na UeproObuibckoin ADC
U €€ TOCIIEACTBUA.
DKkoyioruyeckre TMpoOJieMbl SIACpHOM DHEpreTuku (Oe30macHOE XpaHEHHUE

PaIUOaKTUBHBIX  OTXOJIOB, CTENeHb  pUCKAa  aBapuii Ha  aTOMHBIX
anekTpocTaHuusx). JlydeBass Oosie3Hb. SnepHasi BoiiHa — yrpo3a KW3HU Ha
3emie.

6. TemaTn4ueckoe NIAHNPOBAHUE
7 kJacc

Tema,conep:kanue XapakTepucTHKAa OCHOBHBIX BU0B Y4eOHOM
AEATEIbHOCTH YYALMXCH

BBenenue (4 yaca)

Habmtonate 1 onuceIBaTh (pU3NYECKHE SBICHUS.
®dusnka — Hayka O  TPHUPOJIE. | VyacTBOBATD B 00CYX/ICHUU SIBJICHUS MaJICHUS TEJ

Ousnueckue saBiieHud. Ousndyeckrue CBOUCTBA TEI. | ya 3eMITIO.

Habmonenne n onmcanne GUNICCKUX SIBICHUI. | Bpicka3bIBaTh IPEAIONOKEHHS, THITOTE3HL.

Ouzpaeckue Benn4uHbL M3Mepennst GUHICCKUX | OnpeiensTh [eHy JAeIeHHs IIKaIbl IpHOopa

BEJIIMYMH: JJIMHBI, BPEMEHH, TEMIIEPATYPHL. | [OrpemIHOCTb H3MEDCHUSL.

®usnueckue npubopsl. Mexaynaponnas cucrema | [IpoBonuth HaOmONEeHHsS (GU3HYECKUX SBICHHIA:

enunul. TOYHOCTH M TOTPENIHOCTH M3MEPEHHH. | U3MEDATh (BH3UYECKUE BEIMYMHBI PACCTOSAHHME,

DU3HKA M TEXHUKA MIPOMEXKYTOK BPEMEHH, TEMIIEPATYPY.

HepBOHa‘laJIl)Hble CBCJICHUSA O CTPOCHUN
BemnecTna (6 4)

.Crpoenue BCILICCTBA. OneiThl. | Ha6mmoaaTh U 00BACHATH ABJIEHHE TUPDY3HH.
JIOKA3BIBAIONIME ATOMHOE CTDOCHUE BEIIECTBA. | BrmonmaTh OMBITEl 1O OOHAPYKEHHIO CHCTBHA

lemnoBoe IBIKCHME aTOMOB H  MOJEKVIL CUJ MOJIEKYISIPHOTO nOpuUTskeHusa. OObICHATH
boovHaoBckoe nBuxkenuwe. Iuddviuga B razax. yIip p :

JKUIIKOCTAX U TBEDIBIX Teiax. BiamMoneiicteue | CBOUCTBA Ta30B, XUAKOCTEH W TBEPIBIX TEJI Ha
YaCTHMII BeENIeCTBA. ATrperaTHbple COCTOSHHS | OCHOBE aTOMHOM T€OPUHU CTPOCHHUSI BEIIECTBA.
BellecTBa. MoOeln CTIDOECHHS TBEDIBIX TEI.
JKUIOKocTed U rasoB. OObsiCHEHHE CBOKCTB
ra3oB. >XHIKOCTEH M TBEDIBLIX TEJI HAa OCHOBE
MOJIEKYJISIPHO-KMHETUYECKUX TPECTABICHUM




B3aumopeiictBus Tea (23 1)

Mexannyeckoe paBmwxkeHue. Tpaexkropus. IlyTs.
PaBHOMepHOE UM HEpaBHOMEpPHOE JIBH)KCHHE.
Ckopoctb. ['paduku 3aBUCUMOCTH ITyTH U MOIYJIS
CKOPOCTH OT BpEMEHHM JBWXeHudA. MuHepuus.
HNueptHocts Ten. B3aumoneiictBue Tten. Macca
tena. M3mepenume Maccel Tena. lInotHOCTB
BemtectBa. Cmia. Cmia  T1soxkectn. Cuia
ynpyroctu. 3akoH ['yka. Bec tena. CBsizb Mexay
CUJION TsKecTU U Maccou Tena. Cuiia TSHKECTH Ha
npyrux ruianerax. J{unamomertp. CioxeHue IBYX
CWJ, HalpaBJICHHbIX 1O OJHOW  HIPSAMOIl.
PaBnonelictByromast nByx cwi. Cuia TpeHHs.
dusnueckas npupoaa HeOecHbIX Tesl CoTHEYHOU
CUCTEMBI.

PaccuntriBaTh
PaBHOMEPHOM
[IpencraBnsate

NyTh W CKOPOCTh Te€la NpH
MPSIMOTMHEHHOM JIBIKCHUU.
pe3yJbTaThl U3MEpEHU Hu
BBIUHCIICHUH B BUAe TabmuIl u TpaduKoOB.
Onpenenarb MyTh, MPOHJICHHBIA 3a JITaHHBIN
MPOMEXYTOK BpPEMEHHU, U CKOPOCTh Te€ia 0
rpaguKky  3aBUCUMOCTH TYyTH  PaBHOMEPHOIO
NBIDKEHUST OT BpemeHu. M3mepsars maccy Tena,
M3MEpATHh IUIOTHOCTH BemiecTBa. MccnenoBath
3aBUCUMOCTh YJUIMHEHUS! CTAJIbHOW MPYXUHBI OT
MPUIIOKEHHOM cuiibl. MccinenoBaTh 3aBUCUMOCTD
CUJIBl  TPEHHUSI  CKOJBXKEHUS  OT  IUIOIIAJU
CONPUKOCHOBEHUSI T€l M CHJbl HOPMAaJbHOIO
napiieHus. M3MepATh CHJIbI B3aWMOJICHCTBUS ABYX
Tel.

JlaBjieHHe TBEPABIX TeJ, KUIKOCTEH U ra3oB
(21 v)

ITaBneuue. laBieHue TBennblx Ten. llaBiieHue
raza. OObBsACHEHHWE OAaBJIEHUSA Ta3a Ha OCHOBE
MOJIEKVIIDHO-KMHETUYECKUX  IIDEOCTABIICHUM.
Tlepenaya naBneHuss TazaMM M KUIKOCTSIMU.
3akon [lackansg. CooOmarommecs COCVIIBI.
AtMmochepHoe naBmeHue. MeTonbsl HU3MEDEHUS
atMochenHoro nasienus. banomern. MaHOMETD.

MODUIHEBOM  JKUIKOCTHBIM ~ Hacoc.  3aKOH
Apxumena. Ycenosus IIJIaBaHUS TEIN.
Bosnyxonnasanue.

OO6napyxuBaTh
JIaBJICHUSL.
OOBbsCHATh NPUYMHBI IIaBaHUS Tel. V3mepsrTsb
cuiy Apxumena.

WccnenoBats ycinoBus IiaBaHus TeII.

CYILECTBOBAaHHE  aTMOC(HEpHOro

Pabora u MmoumHOCTD. JHeprus (14 4)

Mexannueckasa nabora. MomHocTs. [IpocTbie

HccnegoBath YCJIOBUS PaBHOBECH:A pblyara.

MEXaHU3MBI. MoMeHT CHUJIBL. VemnoBus VI3MepsATh paGoTy CHITHI.
DABHOBECUS DblYara. «30J0TO€  IIDABUIION "
MexXaHuKku. Bunel pasHoBecus. Koaddunuent SMCPATE MOIITHOCTD. .
IMOJIE3HOTO IENCTBUS (KI1). Dueorus. | M3mepsats KILI HakIIOHHOM IIIOCKOCTH.
[ToreHnuanbHass W KuHeTHYecKas oHeprus. | Berancnars KIIL npocTeIX MEXaHU3MOB.
[IpeBpaiieHne SHEPTUH.
8 kiace
Tema,conep:xxanue XapakTepuCcTHKA BUI0B 1eATEJIbHOCTH

y4auuxcst

TensioBble siBJeHus (23 4)

Tennosoe nBuxeHne. TermIoBoe DaBHOBECHE.
Temnevarvoa. Bavroennss sHevrus. PaGora
u TeruIonenenaya. TenaonpnoBOIHOCTE.
KouBexnuus. N3nvuenue. KommuecTBo
TEIUIOTHI. YIOeJdbHad TEIUIOEMKOCTH. Pacyer
KOJIMYECTBA TEIUIOTHI IIDU TEIIOO0OMEHE.
3aK0oH COXDAHEHUS U MDEBDAIIECHUS DHEDTUU
B MEXAHUUYECKUX WM TEIUIOBBIX IIDOIIECCAX.
IInaBnenue Hu OTBEDIEBAHUE
KDUCTAUINYECKUX TeJ. YIelbHas TEIIoTa
mIaBjicHus. MconabpeHne W KOHIEHCAIIUS.
Kunenne. BnaxxHocth Bo3nvxa. YiaenbHas
Temwiora ImapooOnaszoBanus. OObICHEHHE
NU3MEHEHU arperaTHoro COCTOSIHUSA

Habmonate M3MeHeHue BHYTpPEHHEW SHEpruy|
TeNna MpU Teronepeaadye U padoTe BHEUTHUX
cui. MccnenoBarh siBI€HHE TeIsIoOOMEHa MpH
CMEUIMBAHUMU XOJIOAHOW U TOpsiYed BOJBI.
BBIauciasTe KOJTUYECTBO TEIUIOTHI U YACIbHYIO
TEIUIOEMKOCTh BEILECTBA IIPU TEIUIONEPEIAUE.
N3mepsATh yIenbHYIO TEMIOEMKOCTh BELIECTBA.
N3mepsTs
HccnenoBath TemioBbIE CBOWMCTBA mapaduHa.
HaGmtonate u3MeHEHHsT BHYTPEHHEH SHEpruu
BOJBl B pe3yJbpTaTe HCHAPEHHUs. Bpranciars
KOJIMYECTBO

TCIIOTY IIJ1aBJICHUA Jbaa.

TCIIIO0ThI B nponeccax




BELIECTBA Ha OCHOBE MOJIEK VIIIDHO-
KAHETUYECKUX IIDEICTABICHNMN.
I[IpeoOpazoBaHme DHDHEDIMU B  TEIJIOBBIX
MallnHax. JIBurareins BHVIDEHHETO
CronaHusl. ITavoBas TVDOUHA. KIII
TEIUIOBOTO IIBUTATENS. DKOJIOTHYECKHE
ID00JIEMBI HUCIIOJIb30BaHUS TEIIOBBIX
MAILIWH.

TerIonepeayn npu TUTaBIICHUU u
KpUCTAJJIU3alliH1, UCTIAPEHUH U KOHJCHCAIIUH.
BeruncnsaTe yAenpHYH TEIUIOTY IUIABICHUS U
napooOpa3oBaHUs BEILIECTBA.

N3mepsaTh BIaXXKHOCTh BO3AyXa MO TOYKE POCHI.
OO6cyxnaTh  DKOJIOTMYECKHE  MOCIE/ICTBUS
MIPUMCHCHHUSI JIBUTATEIIEH BHYTPEHHETO
CrOpaHHUs, TEIUIOBBIX U TUAPOSIEKTPOCTAHIHI.

JuekTpu4yecKkue siBjaeHus (27 1)

Daexrouzanusg  TeIl. JIra  nona
ANIEKTHUYECKUX RansgioR. Bzaumonencrrue
3aANSIKEHHBIX Teo. TThoROTHUKMN.
TUAJIEKTDUKY " MTOJTVITDOROJTHUKH.
DekTnuyeckoe T1ojie. 3aKOH COXDaHEHUS
AEKTHUYECKOTO 3ansna. TemumocTh
EKTHUYECKOTO 3ansna. DIMEeKTNOH.
Ctnoenvie atomMa. DIEKTHUYECKWH  TOK.
HeticTBue TEKTDUUECKOTO noJs Ha
ATEKTHhUYEeCcKUe 3ansanbl. VMCTOYHWKW TOKAa.
DrekTnuueckas MEMnb. Cwuma TOKA.
DIEeKTHhUYECKOe HaIMhsXKEHWME.

DIEKTHUYECKOE COMNOTHRIIEHWE. 3akoH OMma
nnmg  vuactka nenu. llocnenoBarensbHOE W
nanaieTbHOE COENWHEHUWE TINOBOTHUKOR.
PaGora m MOITHOCTH ANEKTHUUECKOTO TOKA.

3akon  Jhxovis—IJlenna.  Konnencaron.
[Tnaruna 6GezomacHocTn 1pu  pabore ¢
AIIEKTPONPHOOpaMH.

Ha6J’IIO,Z[aTB ABJICHUS OJJICKTpU3alUKd TCJI IIPU

conpukocHOBeHHH.  OOBSACHATH  SIBICHUSA
JJEKTPU3ALMK  TeI U B3aUMOJEHUCTBHS
JIEKTPUYECKUX 3aps10B. HccnenoBath

JEUCTBUS JIEKTPUYECKOrO IO Ha Tela W3
MIPOBOJIHUKOB M AMAIEKTpUKOB. CoOupath u
UCIIBITBIBATh JJIEKTPUUECKYIO LIETIb.

N3mepaTe cuiy TOKa B JJIEKTPUYECKOM LIEIH.
W3mepsATp HampspKeHME Ha  y4acTKE LEIu.
N3mepsaTh 2JIEKTPUYECKOE COIPOTUBIICHHUE.
HccnenoBaTh 3aBUCMMOCTB  CHJIBI  TOKAa B
IIPOBOJIHUKE OT HAIIPSDKEHUS HA €ro KOHIAX.
N3mepsts paboty u MOILHOCTb
JNEKTPUYECKOTO TOKA.

Bbruucnare cuily Toka B 1Lienu, paboTy H
MOIIHOCTb JJIEKTPUYECKOTO TOKA.

OOBACHATD ABICHUS HArPEBaHUs IPOBOIHUKOB
JJIEKTPUYECKAM TOKOM.

3HaTh W BBINOJHATH IpaBHUia OE30MACHOCTH
npu paboTe ¢ HUCTOYHUKAMU ITOCTOSHHOTO
TOKA.

JJIeKTPOMATHUTHBIE siBJeHHs (5 1)

OneiT Dncrema. MarumTHOE IIOJIE.
MarautHoe nosie mpaMoro Toka. MaramTHoe
oJie KaTvIIKhu ¢ TOkKoM. [locTossHHBIE
MarduThl. MAar"HuTHOE T1O0JIE NOCTOSHHBIX
MAarHUTOB. MarautHoe oJie 3eMiIn.
B3aunmonericTtBue MAarHuToOB. IleicTBUE
MAaridTHOI'O MOJII Ha MDOBOJHUK C TOKOM.
DIJIEKTPUYECKHUI JBUTATENb.

DKCIepUMEHTAIbHO u3y4aTh SIBIICHUS
MarHuTHOIO B3auMOJAEHCTBUs Ten.M3ydars
SIBIICHHSI HaMarHU4MBaHUsA BEIlleCTBA
JMccnenoBate  1eMCTBUE  DIIEKTPUUYECKOTO
TOKa B MPSIMOM NPOBOJHHUKE HAa MarHUTHYIO
cTpenky.O6Hapy 1BaTh JefcTBIe
MarHUTHOTO TOJISI Ha TMPOBOJHUK C TOKOM.
OO6HapyXuBaTh MarHUTHOE B3aUMOJEHCTBUE

TokOB.M3y4yath MNPUHIAT IEUCTBUA
3JIEKTPOABUTATEIS.

CgetoBble siBjenus (13 1)

HUctounuku cBera. IIpsmonmHeilHOE 3KCH€pI/IMeHTaJ'IBHO HU3y4yaTh ABJICHUE
DACIDOCTDAHCHIEC CcBeTA. Bunumoe | grpascenns  csera. MccnenoBaTh  CBOHcTBA
nBwxkeHue cBetun. OTnaxeHue cBera. 3aKOH H306paierns B sepkane. Mamepars GOKyCHOE
oTpaxkeHHs  cBera. [lmockoe  3epkaro. p p : p Y

IIpenrominenne cBera. 3aKOH IIDEIOMIICHUSA
cBeTa. JIna3el. DoKvCcHOE DACCTOSIHUE JIMH3EL.
Onrtnueckass cuiia JauH3BL.  M300paxeHwus.
naBaeMble JIMH30M. I'7a3 kak onrudeckas
cucrema. OnTuueckue npudopEI.

paccTosIHKE COOUPAFOIIICH JTUH3HI.
[Tonyuyars
cobuparomieil JTUH3HI.
JUCTIEPCHUH CBETA

n300pakeHne € TTOMOINIBIO
HaGnionate siBneHwue

9 Kaacce



Tema, conep:kanue

XapakTepucTHKA BH/I0B [1eSITeIbHOCTH

y4Yauuxcs
3aKoHBI B3aMMOJEHCTBUS M [BUKEHHUS TeJl
(24 v)

Marepuanbaas TOYKa. Cucrema | PaccuutsiBaTh OyTb W CKOpPOCTh IpU
orcyera.  Ilenememenue. CxopocTb PABHOYCKOPEHHOM JBHKEHHH TeJIa.
NDAMOJMHEHHOTO  DABHOMEDHOTO  NBMIKEHMA. | 1o CHIC CBOG o
[TosiMoNIMHEHOE DABHOVCKODEHHOE HBHKEHHE: SMCPATE yCKOPCHIC CBODOIHOTO IaICHHA.
MTHOBEHHAs CKODOCTb. vckopenne. | ONpPenensTh NPOHICHHBIN IIyTh U YCKOPEHHE
MEDEMEIIEHHE. I'vadbukn 3aBUCHMOCTH | ABM)KEHUS Tella MO TIpaduKy 3aBUCHMOCTH

KUHEMATUYECKNX BEIUYHH OT BDEMEHHU IIDU
DABHOMEDHOM M DABHOVCKODEHHOM IBUXECHUH.
OTHOCUTENNLHOCTh MEXAHWUUYECKOTO ITBUXKEHHUS.
I'eontenTnuueckas u relIMoIeHThnYecKas
cucTteMbl Muna. HHeopnuanpHasg  cucreMa
oTcYeTa. 3aKOHBI Hrrorona. CgoOomHoe
nanegue. HesecoMocTh. 3aKOH BCEMHUDHOTO
TITOTEHWS. Nmnviiee.  3akoH  coxXpaHEHUSs
uMnyJibca. PeakTuBHOE JBHKEHUE.

CKOpOCTH PaBHOYCKOPEHHOTO
OPSIMOJIMHEMHOIO  ABW)KEHHA  Tena  OT
BPEMEHHU. BBIYNCIIATh YCKOPEHUE TEJla, CUJIBI,
JEUCTBYIOIME Ha TENO, UM Maccy Ha OCHOBE
BTOPOro 3akoHa HproTOHA.

HccnenoBaTh  3aBUCUMOCTB  YJUIMHEHMS
CTaJIbHOM NPYKUHBI OT IPHUII0KECHHON CHJIBI.
DKCIIepUMEHTAIIBHO HaXOAWTh
PaBHOJECHCTBYIOLIYIO ABYX CHIL.

HccnenoBaTh 3aBUCUMOCTb  CHJIBI  TPEHMS
CKOJIBXKEHUS OT ILUIOIIAIN COIPUKOCHOBEHUS
TEJ U CUJIbl HOPMAJIBHOTO J1aBJICHUS.
N3mepsTs crilbl B3aMMOJIEUCTBUS ABYX TEIL.
W3MepATh CHIly BCEMUPHOTO TSTOTEHHUS.
OKCrepuMEHTAJIbHO HaxOJIUTh LIEHTP
TSKECTH IJIOCKOTO TeJa.

IIpuMeHATh 3aKOH COXPAaHEHMS UMITYJIbCA JUIS
pacyera pe3yabTaToOB B3aUMOJECUCTBUS TEIL.

Mexanndeckue KoJeO0aHUsI M BOJHBI. 3BYK
(12 v)

Konebarenpnoe nBmxkenune. Konebanus
rovia Ha mnpvkuHe. CBoOomHble KojeOaHHS.

KonebarenpHas cucreMa. MasgtHuxk.
AMIUIATVIA. TIEDHON. YacToTa KoJieOaHWH.
[IbeBvamesne »3HEDTUU TIDU  KOJIeOATEITHBHOM
IBWKECHUH. 3arvxaromme KoJe0aHus.
BreiavixkneHHble KoseOaHus. Pe3onanc.
PacopocTtnanenne  koixebaHWU B VIIDVIUX
coemax. Ilomeneunnle W IIDONOJILHEIE BOJHBEI.
IInmuaa BoxHpl. CBiI3p UIMHBI BOJIHBI  CO

CKODOCTBIO €€ DAaCHODOCTDAHEHUS U MEDUOIOM
(qactoroil). 3BVKoBbIE BOJHBLI. CKODOCTH 3BVKA.

OOBACHATD MpoIecC KoeOaHnii MasTHUKA.
HccnenoBaTh 3aBUCUMOCTD IIEpUOA
KoJe0aHui MasiTHUKA OT €r0 JITMHBI U
aMIUTUTY/IBI KOoJIeOaHUN. Beraucars nmuny
BOJIHBI U CKOPOCTh PacCIpOCTPAHEHUS
3BYKOBBIX BOJIH.

HccnenoBaTh 3aKOHOMEPHOCTH KOJeOaHUI
rpy3a Ha Npy>KuHe.

DKCHEePUMEHTAIBHO ONPENETSATh TPAHUIIBI
YACTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJIEOAHUH.

BricoTa. TemMOD M TpPOMKOCTH 3ByKa. OIXO.
3BYKOBOW pE30HAHC.

JueKTpoMaraiuTHoe noJie (16 4)

OnHoponHOE A HEOTHODOIHOC | DKCIEPUMEHTAIBHO U3y4YaTh SIBJICHUS
MarHuTHOe  mone.  HampaBimenne TOKAa M | \orpurooro B3AMMOICHCTBHIS T,
HarDaBIeHHe JIMHWH €ro MarHWTHOTO TOJS. | 1o
[TpaBuno OvpaBYHMKa. O6Hanvkernue | *5Y1aTb ABICHI HAMarHT4HBaHNA
MarHutHoro mong. IIpaBuio 1neBoid pvkwu. | BEHIECTBA.

Wunvkous MarHuTHOro mnoss. MarauTtHei | MccnenoBaTh nelCTBUE NIEKTPUIECKOTO TOKA

notok. OmnpeiTel Pavanes. DiIeKTpOMarHUTHas
HMHIOVKIINUA. HaHDaBHeHI/IC HMHIVKIIMOHHOI'O TOKA.

B TIPSIMOM ITPOBOJJHUKE Ha MAarHUTHYIO
ctpenky. OGHapyKuBaTh JieiicTBHE

IIpaBuno Jlenma. JSIBieHue caMOWHIVKIINH.
[lepemenHblii TOkK. [eHenaTop nepemeHHoro | MArHUTHOIO MOJA HAa IPOBOIHUK € TOKOM.
TOKA. IIpeoOpazoBanms DHEPTUH B | OGHapy»XMBaTh MAarHUTHOE B3aUMO/ICHCTBUE




3IEKTDOTEHEDATODAX. Toancdoomaron.
Ilepemaua 3JIEKTDUYECKOUN SHEDTUU Ha
DACCTOSIHHUE. DIIEeKTHDOMAruuTHOE OoJIE.
DIeKTDOMAaruHuTHBIE BOJIHBL. CKoODOCTB
DACODOCTDAHEHUS DJIIEKTDOMArHUTHBIX  BOJH.
Biausganue »ieKThOMarHUTHBIX W3JIVAEHUUA Ha
JKUBBIE Obranni3mel. KoseOarenpbHBIH KOHTVD.
[Monvyenue HIEKTDOMATHUTHBIX KOJIEOaHUH.
[MovHIIMOIBI  DATWOCBA3M W TEJEBUIECHUI.
DeKThoMarduTHas IDUDOIA CcBeTA.
I[Ibenomnenue CcBeTa. [Tokazarens
noenomiicHus. Iucnencus csera. lIBeta Tel.
Tunel ontuueckux conekrtnoB. IlornonieHue u
ucrvckanue crera aromamu. l[IpoucxoxiaeHue
JIUHEWYaThIX CIIEKTPOB.

TOKOB. M3yuaTs npuHIUI ACUCTBUSA
AIIEKTPOABUIaTEIS

Crtpoenne atoma u aToMHOrO0 siapa (11 v)

PanmnoaktuBHOCTH Kak CBUIETENHbCTBO
CIOXHOTI0 CThoeHus atoMoB. Anbba-. Oera- u
raMma-mu3JIVIeHHU. OnbBITHI Pezendoona.
Sneowas wMoInenb aroMa. PananoakTUBHEBIE
npeBpamnieHusd aroMHubeIX sanepn. CoxpaHeHue
3apAO0BOTO MU MAaCCOBOTO YHCEN TIDU SNEDHBIX
DEAKITUAX. DKCIEDUMEHTATbHBIE METOIBI
uccrnenoBanus yacTtuil. [IpoTOHHO-HEHThOHHASA
Monenb anna. DU3ndecknuin CMBICH 3aDAT0BOTO U
MAaccoOBOTO quCcel. HN3oTorEblI. IMpaBuna
cMmemenus g anbda- um Oera-pacmama Ipu
SIIEDHBIX DEAKIUAX. DHEDTUI CBA3M YACTUIl B
snne. Ienenue sneo vnada. IlenHas peaxknwus.
Sneouas JHEDTETHKA. DKOJIOTUUECKHE
opo0IeMbl DA0OTBI ATOMHBIX DJIEKTDOCTAHIIUHA.
Hosumerpus. Ilepmon moavpacmama. 3aKoH
DATNuOAKTUBHOTO pacmoana. Bnusaune
DAaTUOAKTUBHBIX U3JIVIEHUN Ha JKUBBIE
ODTAHU3MBI. TeomosnenHas peakuus.
Hctounuku sneprun CosHIA U 3BE31.

N3mepsaTs
3apsi.
Habmonate
U3ITyYEHUS.
HaGmonate Tpeku anbga-dacTul] B KaMepe
Bunbcona.

OO6cyxnaTh pooIeMbl
pPaIUOaKTUBHBIX H3JIYyYCHUM
OpTaHU3MBI

JJIEMEHTApHBIA  DJIEKTPUYECKUU

JMHEen4aTbIe CIIEKTPBI

BIIMAHUWA
Ha JKHBBIC

Crtpoenue u 3Bosonus Beesennoii (5 4)

Cocras. CTDOEHHUE u IDOUCXOKICHUE
ComHeuHol cucteMbl. [lmaHeTsl 1 Majiple Tela
Comnueunoir cucreMbl. CTnoeHHE. U3JIVUEHHUE U
seomonust ConHua u  3Be3d. CrpoeHue u
3BoaOIng BeceleHHON.

HaGmiomath W OpUBOIUTH  HPUMEPHI
M3MEHEHHUs BUJA 3BE3JHOTO Heba B TeUeHUe
CYTOK

CpaBHHMBaTh ITaHETBl 3€MHOW TIPYIIBI;
IJIaHEeThI-TUTaHThl. OOBACHATH (U3NUYECKHE
IIPOLIECCHI, MPOUCXOIANINE B HEPAX 3BE3]

7. Onucanume

Y4€eOHO-MeTOAUYeCKOro

H MaTCepPpHAJBbHO-TEXHUYECKOI0

KJIaCC»: JJIA

o0ecrieueHusi 00pPa30BaTEJbHOIO MPoOLECCA
YuyeOHO-METOANUYECKNH KOMILJIEKT:
1. A.B. [Ileppiikun  «®Puszuka 7

00111600pa30BaTEIbHBIX YUPEIKICHUM. —

y4eOHUK
M.: Ipoda, 2014.



2. A.B. [Ileppimkun «®uzuka 8  Kkimacc»:  yd4eOHHMK IS
obmreoOpa3zoBaTenbHbIX yupexaeHuil. — M.: JIpoda, 2015.
3. A.B. Ilepprukun COopHuk 3aaa4 no ¢usuke: 7-9 ki1.@I'OC: k yueOHUKaM

A.B. Ileprprimikuna u np. — M.: U3marensctBo «OK3amen», 2012-2014.

IleuaTHbie mocoOust

1. Huxudopos I'.I'., Kamzeera E.E., lemunosa M.1O. ®uzuka. [MA.
COOpHUK 3KCIIEPUMEHTAIBHBIX 3aIaHUH ISl HOJATOTOBKH K TOCYJapCTBEHHOM
UTOTOBOM aTTectaruu B 9 kimacce/ mox pea. M.1O. JlemumoBoii. — M.
[Ipocsemenne, 2014. — 176 c.

2. Jlebenera W.IO., Tpodumona C.}O., ®pagxkun B.E. dusuka. TUA.
YueOHo-cripaBoUHbIe MaTepuaisl s 9 kinacca. — M.: [Ipocsemenue, 2013. — 164
C.

3. Jle6enera MN.1O., bokaroBa C.C., MarseeB B.JI. u np. ®usuka. [ 1A
2014. KoHTpoabHbIE TPEHUPOBOYHBIE MaTepuaibl sl 9 Kilacca ¢ OTBETaMHu U
koMmmeHTapusiMu. — M.: [IpocBemienue, 2013. — 112 c.

4. TocynmapcTBeHHas WUTOroBasl arrectamnusi (B HoBoul Qopme): 9 kiacc.
Tematuyeckue TpeHUpoBOUHbIC 3aaanus. Guzuka/ GUIIN, aBTOpHI-COCTaBUTENH:
M.IO. Jemunosa, E.E. Kam3eesa, H.C. Ilypeimesa, — M.: Dkemo, 2012.

5. THA-2012. Dk3amen B HOBOH ¢opme. Pusuka. 9 xmace/ OUIIN,
aBTOpbI- coctaButenu: E.E. Kam3eera, M.IO. /lemunosa - M.: Actpens, 2013.

6. TocymapcTBeHHass WTOTOBasl aTTECTAIMsl BBITYCKHUKOB 9 KIaccoB B
HOBOU (hopme. Puzuka. 2013/ OUIIA, aBTropsi-cocTaBuTenu: Jemunosa M.IO.,
Baxeeckas H.b., Ilypeimea H.C., KamseeBa E.E. — M.: HUuremnext-LlenTp,
2013.

7. Jlyxammuk B.M. CoopHuk 3amau o ¢pusuke ais 7-9 kiacco
obmeoOpa3oBareNbHBIX yupexaenuii — M.: [Ipocsemenune, 2010
TexHuveckue cpeacTsa 00y4eHust
KaOWHeT (HU3UKHU OCHAIIEH:
® KOMIUIEKTOM  TEXHMYECKHMX CpPEACTB  OOy4YeHHS:  KOMIIBIOTEPOM  C
MYJIbTUMEIHATPOECKTOPOM U HHTEPAKTUBHOM JTOCKOM;
[udposbie U 31eKTPOHHBIE 00pPa30BaTeIbHbIE PECYPChI
OoOpa3oBaTe/ibHbIE TUCKHU:
O6pazoBatenbHbIN KOMITIEKC «Dusunka, 7-11 k1. bubnuoTeka HarJIaIHBIX
ocoOuii»
[Tporpammbl @uznkona. duzuka 7-11 ki1
Ypoxku ¢usuku Kupumna u Medoaus. MynsTuMeuiiHbIi ya4eOHUK.
3. Kupwin u Medonaunii. bubnuorexa DneKTpOHHBIX HATJISATHBIX TOCOOUH.
dusuka.
4. Kommnwrorepusiii kype "OTkpseitast ¢pusuka 1.0"

A

[ndposbie U 31eKTPOHHBIE 00pPa30BaTeIbHbIE PECYPChI
1. Enunas xomiexiuys nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
2. OtkpoiTas pusuka
http://www.physics.ru/courses/op25part2/design/index.htm
3. T'azeta «1 ceHTAOps»: MaTepuaibl Mo GU3MKe



http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm

http://1september.ru/
4. dectuBasb MeJIArorndeckux uae « OTKPBITBIA YPOK»
http://festival.1september.ru/
5. ®duzuka.ru
http://www.fizika.ru
6. KM-mkomna
http://www.km-school.ru/
7. DIEKTPOHHBIN Y4EeOHHK
http://www.physbook.ru/
Y4yeOHO-IPpaAKTHYECKOE U Y4eOHO-/1a00paTopHOe 000py10BaHM e
busznueckuit KaOuHeT OCHAILIEH MOJIHBIM KOMILJIEKTOM
JEMOHCTPALIMOHHOTO M J1a0OpaTOpHOrO OOOpPYAOBaHMS B COOTBETCTBUHU C
nepeyHeM o0OpyJOoBaHUs NI OCHOBHOM M cpefaHelt mkomnsl (% o0opynoBaHus
yCcTapeBIiee).

CuctemMa JEMOHCTPAllMOHHBIX OMNBITOB 10 (U3UKE MpejrnoaracT
WCIIOJIb30BaHUE KaK CTPEJIOYHBIX D3JIEKTPOU3MEPUTEIbHBIX MNpUOOPOB, Tak H
TU(QPOBBIX CPEICTB H3MEPEHUH.

JlaGopatopHoe oOopynoBaHuEe XpaHUTCs B mikadax . JleMoHcTpalmoHHOe
o0opy/ioBaHUE XpaHUTCA B MKadax B CHEUUAIBHO OTBEAEHHOM JTa0OpaHTCKOM
KOMHarTe.

Kabuner gusuku cHaGXEH DJIEKTPUYECTBOM U BOJOM B COOTBETCTBUU C

npaBuiIaMu TEXHUKH Oe3zonmacHOCTH. K 3akpemi€éHHbIM J1abopaTOpHBIM

CTOJIaM TOJBOAMUTCS MEpEeMEHHOE HarpsikeHue 36 B oT mmra KoMIuieKTa

AIEKTPOCHAOKEHUS.

K nemMoHCTpalimoHHOMY CTOJNy MOJBeAeHO HanpsbkeHue 42 B u 220 B.

B xabunere ¢pusuku numeeTcs:

®  [POTUBOMNOXKAPHBIM NHBEHTAPB;

® anTeyka ¢ HAOOPOM MEPEBAZOUHBIX CPEACTB U MEIUKAMEHTOB;

®  HHCTPYKIIHUS MO IpaBuiIaM 0€30MacHOCTH I 00y4arouXCs;

® OKypHall pErucTpallid HMHCTPYKTa)Xka IO TMpaBujaM O0e30MacHOCTH

Tpyaa.

Oo6opynoBaHust 1Ji51 1a00PATOPHBIX PpadoT, NPOBEACHUS U
JA€MOHCTPALM ONBITOB

HaumeHnoBanue 000pyoBaHus KosmmuectBo

Habop nemoncTpanmonHsii "Mexanuka" 1

Habop nemonctpanuonusiil" TennoBsie sBieHus"

Habop nemoHcTpannoHHblil" Qnektpuuectso -1"

Habop nemoHcTpaninoHHbIN "DiekTpuyectBo -2"

Habop nemoHcTpaninoHHbIi " DnekTpuuectso -3"

Habop nemoncTpanuonusiil" dnektpuiectso -4"

\l@(ﬂhwl\)lﬂz
[=]
R R R -

Habop nemoHcTpannonHslii "BpamarensHoe
nBmkeHue"

8 Habop nemoHCTpannoOHHBIHI 1



http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/

" 'eoMeTpuyeckas onTuka"

9 Habop nemoHcTpannoHHslii "['a30Bble 3aKOHBI U 1
CBOMCTBA HACHIIIEHHBIX MAPOB"
10 Habop nemoncTpannonusiii "OnpeaeneHus 1
noctositHHOM [1nanka"
11 Habop niisa npakTukyMma 1o 3JaeKTpOIuHAMUKE 1
12 Habop nadopaTopHuslii "Mexanuka" 1
13 Habop nabopaTtopusiii "DnekTpudectBo” 15
14 Habop naboparophsliii "Ontuka" 15
15 Habop nig neMoHcTpanuu 3JeKTPUYECKUX MoJei 1
16 Habop 111 1eMOHCTpaliii MarHUTHBIX MOJIEN 1
17 Hab6op "Maruautnoe nosie 3emin” 1
18 Habop mpoOHBIX JTUH3 ¢ onpaBo 1
19 [Tpubop At [eMOHCTpaLUU TUHEHHOTO 1
pacIIUpeHust Tel
20 [Tpubop as AeMOHCTpAIUN TETIIOMPOBOHOCTH 1
TN
22 Mopenb qBUraTenss BHyTPEHHEr0 CropaHus 1
23 Mogenb cueTunKa 3J€eKTPUYECKON SHEPTUn 1
26 Marmna snektpodopHast 1
27 Brimpsimurens B-24 4
28 KoneHncarop nepeMeHHO# eMKOCTH
29 KamepToH Ha pe30HaTOPHBIX SMMKax (Tapa) 1
30 [ITatuB pu3znyeckuii 1a00paTOPHBIN 15
31 Habop rpy30B 110 MexaHHKe 1
32 Habop MasTHUKOB 1
33 HaGop nun3 u 3epkan 1
JnHamomeTpsl 15
34 TepmoMeTpsl 15
35 Men3ypku
36 Becol yueOHbIe ¢ TUpsIMU 15
37 MaHoMeTpbl 2
38 bapomerp-anepon 1
39 JlaTunku:
JlaBneHus 1
DJIEKTPONPOBOIUMOCTH 1
Yrna noBopora 1
40 [1nevo, peruar 15
41 DIEKTPOMETP 2
42 DIIEKTPOCKON 2
43 Kowmmnekr o6opynoBanus "IT'MA - naboparopus" 3
44 Mukpockon 1
45 CueTuyrK MOHU3UPYIOIIUX YaCTHIL 1
46 [TpuGop nist onpeaesieHus JIMHbI CBETOBOM 1
BOJTHEI
49 Habop marauToB 1




8. [Lnanupyemble pe3yabTaThl H3YUYeHHUs] YUeOHOT0 MpoLecca
MexaHu4ecKkue siBJICHUSA
Buinycknux nayuumca:

* pacmo3HaBaTh MEXAHUYECKUE SBICHUS U OOBICHATH HAa OCHOBE
MMEIOIIMNXCS 3HAHWW OCHOBHBIC CBOWMCTBA WJIM YCJIIOBUSA MPOTEKAHUS JTUX
SABJICHUI: PABHOMEPHOEC H PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKCHHUE,
CBOOOJIHOE TaJIEHUE T, HEBECOMOCTb, PABHOMEPHOE JABUKEHUE TI0 OKPYKHOCTH,
WHEpLHUs, B3aUMOJCHUCTBUE TeEJ, NepeAadya JaBJICHHS TBEPABIMH TEJIaMH,
KUJKOCTIMUA M ra3aMH, aTMOC(EepHOE JaBJICHHUE, IJIaBaHUE Tell, paBHOBECHE
TBEPJBIX TEJ, KOJebaTeIbHOE ABUKEHUE, PE30HAHC, BOJTHOBOE JBUKCHUE;

* ONKCHIBATh M3YYEHHBIE CBOMCTBA TEI W MEXAHUYECKHUE SIBJICHUSA,
UCIIONIBb3Ys (PU3UYECKUE BEIIMYUHBI: MyTh, CKOPOCTh, YCKOPEHHE, macca Tela,
IUIOTHOCTh BEIIECTBA, CUJA, JABJICHUE, UMIIYJbC TEla, KHUHETUYECKask dHEPTUS,
MOTEHIIUAJIbHAS DHEPTHS, MEXaHn4yecKasi paboTa, MexaHudeckasi MoIHocTh, KIT/]
MPOCTOT0 MEXaHW3Ma, CUJIa TPEHUS, aMIUTUTYAa, IEPUO U YacToTa KoJeOaHuu,
JUIMHA BOJHBI U CKOPOCTh €€ pacHpOCTPaHECHUS, NPU OINHUCAHWHA NPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCMOJb3YyEMbIX BEIMYMH, UX OOO3HAYCHUS U
€AUHULIBI U3MEPEHUS, HAXOUTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTUMU BEIIMYMHAMU;

* QHAJIU3UPOBATH CBOWCTBA TEJI, MEXAHUYECKUE SBJICHUS U MPOLECCHI,
UCIIOJIBb3Ysl (PU3MUECKUE 3aKOHBI U MIPUHITUIIBI: 3aKOH COXPAHEHUS DHEPTUH, 3aKOH
BCEMUPHOI'O TIATOTEHHUS, paBHOAeHCTBYrOmas cuia, I, II u 111 3akonsl HeroToHa,
3aKOH COXpaHEHUs UMITyJbca, 3aKOH ['yka, 3akoH Ilackains, 3akoH Apxumena;
IIPU 3TOM Pa3INYaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA M €0 MaTeMaTHYeCKOe
BBIPAKECHUE;

* pa3nuyaTh OCHOBHBIC TPU3HAKU HW3YYCHHBIX (U3HMUYECKUX MOJIEICH:
MaTepuagbHas TOYKA, MHEPUUAIbHAA CUCTEMA OTCUETA;

* peliaTh 3aJlaud, UCMOJb3Yys (DU3NYECKUE 3aKOHBI (3aKOH COXpaHEHUS
DHEPI'UH, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHLHKN cyneprno3unuu cui, I, 11 u 111
3akOoHbl HbBIOTOHA, 3aKOH COXpaHEHHs MMMYJbca, 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumena) U (QopMyiibl, CBA3bIBarOUIUMEe (U3HMUECKUE BEIUYHMHBI (TYTh,
CKOpOCTh, YCKOPE€HHME, Macca Teja, IJIOTHOCTh BEIIECTBA, CHUJIA, JaBJICHHUE,
VMMIIYJIbC T€Jla, KWHETUYECKas YHEPTUs, OTCHUUAIbHAA YHEPTUSA, MEXaHUYECKAS
pabora, Mexanuwdeckas momHOCTh, KIIJ[ mpocroro mexanusma, cuia TpEeHUS
CKOJIBKCHHS, aMIUIMTYAa, TMEepUOJ M YacToTa KoJieOaHWMW, JJIMHA BOJHBI W
CKOPOCTh €€ pacinpoCTPAHEHMS): HA OCHOBE aHAJIM3a YCIIOBHS 3aJa4M BBIIECIATH
buszndeckue BenUYMHBI U (POpMyInbl, HeoOXomumpble JUisl €€ pelieHus, u
IIPOBOAUTH PACYETHI.

Buinycknuk nomyuum 603M0ACHOCMb HAYYUMBCA:

* UCMIOJIb30BAaTh 3HAHUSA O MEXAHWYECKUX SBJICHUAX B ITOBCEIHEBHOM
KU3HU JjIsi oOecrnedeHuss O€30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOUCTBAMU, JJII COXPAHECHUS 37I0POBBSI M COOJIIOJICHUS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAlOILIEH CpelIe;

* IPUBOJUTH MPUMEPHI MPAKTUUECKOTO HCIOJIb30BaHUSA (PU3UUECKUX
3HAHUM O MEXaHWYECKHX SIBJICHUSAX MU (U3UYECKUX 3aKOHAX; HCIIOIb30BaHUSA



BO30OOHOBJISIEMBIX ~ MCTOYHHUKOB  JHEPIHMM;  SKOJOTUYECKHX  IOCIEICTBHI
MCCJIEIOBAHNSI KOCMUYECKOT0 MPOCTPAHCTBA;

* pa3nuyaTh TPAHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TTOHUMATH
BceoOmmii  xapakTtep (yHIAMEHTAIBHBIX 3aKOHOB (3aKOH  COXpaHEHUS
MEXaHUYECKON HHEPruu, 3aKOH COXPAHEHHUS HMMIYJbCa, 3aKOH BCEMHUPHOIO
TATOTEHUS]) U OTPAHUYEHHOCTh HCIIOJb30BAaHUS YaCTHBIX 3aKOHOB (3akoH ['yka,
3aKOH Apxumena u ap.);

e mpuéMaM Toucka U (HOPMYIUPOBKU JIOKA3aTEIbCTB BBIABUHYTHIX
TUIOTE3 U TEOPETHUYECKUX BHIBOJOB HAa OCHOBE SMITMPUYECKU YCTAHOBIECHHBIX
(bhakToB;

* HAXOJUTh AJCKBAaTHYIO MPENJIOKEHHOW 3ajadye (PU3UYECKYI0 MOJIEIb,
paspemiath NpoOJieMy Ha OCHOBE MMEIOUIMXCS 3HAHUW 10 MEXaHUKE C
UCIIOJIb30BAaHUEM  MAaTEMaTUYEeCKOro  ammapara, OLEHHUBAThb  PEajJbHOCTb
MOJIYYeHHOTO 3HAYCHUS (PU3HUECKOM BEIIMYUHBI.

TensioBble sABICHUS
Buinycknux nayyumcs:

* pacrio3HaBaTh TEIUIOBBIE SIBIIEHUA U OOBSICHATH Ha OCHOBE MMEIOIIUXCS
3HAHHWI OCHOBHBIE CBOICTBA WJIM YCJIOBUS MIPOTEKAHUS ITUX SIBICHUN: TuPy3us,
U3MEHEHUE 00bEMa TeN MPU HarpeBaHUU (OXJIAXKIEHUH), OOJbIIAs CKUMAEMOCTh
ra3oB, Majlasg C)KMMAEMOCTh XUIKOCTEH W TBEPIBIX TEN; TEIJIOBOE PABHOBECHE,
UCIIApEHHUE, KOHIEHCAlMs, IUIaBJICHUE, KPUCTAUIM3alUsl, KUIEHUE, BIAXXHOCThH
BO3/yXa, pa3JIU4HbIE CIIOCOOBI TEIJIONEpeIadH;

* ONKCHIBATh U3YUYCHHBIE CBOKMCTBA TEJ U TEIUIOBBIC SIBIICHUS, UCIIOJIb3YS
bu3nUecKkue  BEJUYUHBI:  KOJWYECTBO  TEIUJIOTHI, BHYTPEHHSISI  DHEprus,
TeMIepaTypa, yJelbHas TEIUIOEMKOCTh BEIIECTBA, y/IeJIbHAs TEIUIOTA IJIABJICHHS
U MmapooOpa3oBaHus, YJelbHAas TEIJIOTa CropaHds TOIUIMBA, KOA(DOUIIMEHT
MOJIE3HOTO JICMCTBUSI TEIJIOBOTO JIBUTATENs; MPU ONHUCAHUM MPABHIIBHO
TPaKkTOBaTh (PU3MYECKUN CMBICH HMCIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U
€AMHUIIBI U3MEPEHHUS, HAXOUTh (DOPMYJIbI, CBA3bIBAIOLIME JAHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BEJIMUUHAMU;

* AHAJIM3UPOBATH CBOICTBA TEJ, TEIUIOBBIE SIBJICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUS SHEPIHM; pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M €r0 MaTeMaTH4YE€CKOE BbIPAKEHUE;

* pa3aM4aTh OCHOBHBIC MPU3HAKU MOJIEJIEH CTPOEHHUS T'a30B, JKUJKOCTEN U
TBEPABIX TEII;

* peliath 3aJa4u, UCIHOJb3Ys 3aKOH COXPAHEHHUsI PHEPTrUH B TEIJIOBBIX
npoueccax, (GopMyJibl, CBsS3bIBatOIIME (U3MUECKUE BEIMUYMHBI (KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DJHEpPrus, TEMIleparypa, yAelbHas TEIIOEMKOCTh
BEIECTBA, YAC/IbHAS TEIUIOTA IJIABJICHUS U MapooOpa3oBaHusl, yAeabHas TEII0Ta
CropaHusi TOIUIMBA, KOY(PUIIMEHT MOJE3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENs):
Ha OCHOBE aHaju3a YCJIOBHUS 3aJaud BBIIETATh (PU3NYECKUE BEIMYHUHBI U
bopmyIbl, HEOOXOAUMBIE [Tl €€ pelIeHus, U MPOBOAUTH PACUETHI.

BulnyckHuk nonyyum 603M0o#CHOCHb HAYUUMbBCA!

* UCMOJb30BATh 3HAHUSA O TEIUIOBBIX SIBIICHUAX B MOBCEIHEBHOW >KHU3HU
Jutst obecrieueHrs 6€30MacHOCTH MpU OO0pallleHUH ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJII COXPAHEHUS 3I0POBbSI U COOJIOJEHUSI HOPM SKOJOTUYECKOTO
NOBEACHUSI B OKPYXAlOIIEW Cpene; MNPUBOAUTh HPUMEPHI 3KOJOTHYECKHX



MOCJIEACTBUNM paboThl aBurateneil BHyTpeHHero cropanus (JIBC), TerioBbix u
TUIPOAJIEKTPOCTAHIIHM;

* MPUBOJUTL TPUMEPHI TMPAKTHUYECKOTO HCIIOIB30BAHUSA (HU3UIECKUX
3HAHUU O TEIJIOBBIX SBJICHUSX;

* pa3nuyaTh TPAHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMATH
BceoOmmiA  xapakTep (PyHIaMEHTambHBIX (U3UYECKUX 3aKOHOB  (3aKOH
COXpaHEHUs YHEPTUHU B TEIIOBBIX MTPOLIECCAX) U OTPAHUYEHHOCTD UCITOJIb30BAHUS
YaCTHBIX 3aKOHOB;

e mpuéMaM Tmoucka U (HOPMYIUPOBKU JIOKA3aTEIbCTB BBIABUHYTHIX
TUIIOTE3 U TEOPETUYECKUX BBIBOJIOB HAa OCHOBE AMIIMPUYECKU YCTAHOBJIEHHBIX
(bhakToB;

* HAXOJUTh AJICKBAaTHYIO MPEMJIOKEHHOM 3ajade (PU3NYECKYI0 MOJIEb,
paspemiaTth nMpodieMy Ha OCHOBE MMEIOIIMXCS 3HAHUW O TEIUIOBBIX SIBICHUSIX C
WCIIOJIb30BAaHUEM MAaTEMAaTHYECKOrO ammaparta W OLUEHHBAaTh PEATbHOCTD
MOJIy4YEHHOTO 3HAUeHUS (PU3HYECKON BEIMYUHBI.

DJIeKTpUYeCcKHe U MATHUTHBIE SIBJICHUS
Buinycknux nayuumca:

* pacro3HaBaTh 3JEKTPOMArHUTHBIEC SIBJIEHUA U OOBACHATH HAa OCHOBE
MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOWCTBA WJIM YCJIOBHUS IIPOTEKAHMS ISTHX
SABJICHUM: DJIEKTPU3ALMSA TEJI, B3aUMOJICUCTBUE 3apsA 0B, HATPEBAHUE MTPOBOJHUKA
C TOKOM, B3aMMOJICHCTBUE MArHUTOB, 3JEKTPOMATHUTHAS WHIYKLUS, JTEWCTBUE
MAarHuTHOTO TOJISl Ha MPOBOJHUK C TOKOM, MPSIMOJMHEHHOE PaclpOCTpPaHEHUE
CBETAa, OTPAXKEHUE U NIPEJIOMIICHUE CBETA, TUCIIEPCHS CBETA,

* ONKCHIBATh M3YYEHHBIE CBOMCTBA TEJI U DJICKTPOMArHUTHBIE SIBJICHUSA,
UCTIONIb3Ysl  (PU3MYECKHE BEJIMYWHBL: DJIEKTPUYECKUM 3aps]l, CHiIa TOKa,
JJIIEKTPUYECKOE  HAIIPSHKEHUE, JJIEKTPUYECKOE  CONPOTUBIICHUE,  YIEIBbHOE
COIPOTHBIIEHUE BEIECTBA, padOTa TOKA, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHE
Y ONTUYECKas CUJIA JIMH3bI; PU ONMUCAHUU MPABUIBHO TPAKTOBATh (HPU3UUYECKUI
CMBIC]T HCIIOJIb3yEMbIX BEIUYHMH, HUX OOO3HAYEHUS W EIUHULBI H3MEPEHUS;
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BETUUUHY C IPYTUMHU
BEJINYMHAMU;

* AHAIM3UPOBATH CBOWCTBA TEJ, DJEKTPOMATHUTHBIE SIBIICHUS U
MPOLIECCHI, UCIOJIB3Ys (PU3NYECKHE 3aKOHBI: 3aKOH COXPAHEHHMSI DJIEKTPUUYECKOTO
3apsina, 3akoH Owma 1us ydactka uenu, 3akoH JDkoyns—JleHna, 3akoH
NPSIMOJIMHEWHOIO PAacIpOCTPAHEHUsI CBETA, 3aKOH OTPAKEHUs CBETA, 3aKOH
MIPEJIOMJICHUSI CBETA; MPU ATOM Pa3IMyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA H
€ro MaTeMaTUYECKOE BBIPAKEHNUE;

* pemaTh 3a7a4yM, HCIOJIL3ys (u3ndeckue 3akoHbl (3akoH Owma s
ydqacTtka  mend, 3akoH  JDxoyms—JleHna,  3akOH — IPSAMOJIMHEWHOTO
pacnpoCTpaHEHUs! CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH NPEJIOMIICHHS CBETA) U
dbopmyIbl, CBs3bIBatONIME (PU3MUECKHE BEIMYMHBI (CHJIAa TOKA, JIEKTPUUYECKOE
HaIpsDKEHHUE, DJIEKTPUYECKOE  CONPOTHUBIIEHUE, YIEIBHOE  CONMPOTUBIICHUE
BEIECTBA, pabOTa TOKA, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSTHUE M ONTUYECKas
cwia JuH3blL, (OpMYyJbl pacy€Ta DIEKTPUYECKOTO CONPOTUBIECHUSA MpHU
MOCJIEIOBATEILHOM W TapajlIeIbHOM COEIMHEHHHM IPOBOJIHUKOB); HAa OCHOBE
aHanM3a YCJIOBUSA 3a/laud  BBIACIATh (PU3MYECKHE BEJIMYMHBI M (OPMYIIbI,
HEOOXOUMbIE AJIs €€ pelIeHHs], U IPOBOAUThH PACUETHI.



BulnyckHuk nonyyum 03M0o#CHOCHb HAYUUMBCA!

* CIIOJIb30BAaTh ~ 3HaHUSI 00  DJIEKTPOMAarHUTHBIX  SIBICHUAX B
MOBCEHEBHON KM3HU JUIsi oOecreueHus: Oe30MacHOCTH TpH OOpamieHuud ¢
npudbopaMu M TEXHUYECKHUMH YCTPOWCTBAMHM, [JIsl COXPAHEHHS 3I0pOBbI U
COOJII0JIEHUSI HOPM 3KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIECH cpefe;

* IPUBOJUTh MPUMEPHI MPAKTHUYECKOIO HCIOJIBb30BaHUA (DUIUUECKUX
3HAHMM O IIEKTPOMArHUTHBIX SIBJICHUSX;

* pa3MyaTh TPaHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMATH
BceoOImMit  Xxapaktep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH  COXpaHEHHUs
AIEKTPUUECKOTO 3apsifia) U OrPaHUYCHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB
(3akoH OMa Ju1s yyacTka 1enu, 3akon [[xoyns—IJlenna u ap.);

* MpuéMaM MOCTPOCHUs (PU3NYECKUX MojeTieH, MoucKa U (POPMYIUPOBKU
JIOKA3aTeNIbCTB BBIBUHYTBHIX THUIIOTE€3 U TEOPETUYECKUX BBHIBOJIOB HAa OCHOBE
IMIUPUYECKU YCTAHOBIIEHHBIX (PAaKTOB;

* HAXO/JUTh AJEKBATHYIO NPEMJIOKEHHOW 3a1adye (PU3UYECKYI0 MOJEIb,
paspemiath npodJeMy Ha OCHOBE HMMEIOIIMXCS 3HAHUI 00 3J€KTPOMAarHUTHBIX
ABJICHUSIX C MHCIOJb30BAHMEM MATEMAaTHYECKOro ammapaTta MW OLEHUBATh
peanbHOCTh MOTYYEHHOTO 3HaYEHUS (PU3NUECKON BEIIMUUHBI.

KBanToBbIE IBIICHUS
Buinycknux nayyumcs:

* pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHATh HA OCHOBE MMEIOLIUXCS
3HAHMM OCHOBHBIE CBOMCTBA WM YCJIOBHMS IPOTEKAHUS JTUX SBJICHUI:
€CTECTBEHHAs1 U UCKYCCTBEHHAsI PaINOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEUYATOTO
CIEKTpa U3TyUYEHUS;

* ONIUCHIBATh M3yUYEHHBbIE KBAHTOBBIC SIBJIICHUS, UCIOJB3YS (PU3NYECKUE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTA CBETA,
NEepUo/ MoTypaciaja; Npy ONMUCAHUU MPAaBUIILHO TPAKTOBATh (PU3UUECKHUM CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS U €AUMHUIBI U3MEPEHUs; YKa3bIBaTh
bopMysbl, CBSA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU, BBIUUCIATH 3HaUYEHUE (DU3NUECKOI BEITUYUHBI;

* AHAJIM3UPOBATH KBAHTOBBIE SIBJICHUS, UCIOJIb3Yd (PU3NYECKHE 3aKOHBI U
MOCTYJIAThl: 3aKOH COXPAHEHUs HEPrUH, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIO
3apsga, 3aKOH COXPAaHEHUS MacCOBOIO 4HUCia, 3aKOHOMEPHOCTH H3Iy4YEHUS H
NOTJIOLIEHHS CBETA ATOMOM;

* pa3inyaTh OCHOBHBIE TMPU3HAKM I[UIAHETAPHOW MOJEIH  aToMa,
HYKJIOHHOW MOJIEJIA aTOMHOTO S/pa;

* IPUBOJUTH NPUMEPHI NPOSBICHHUS B NPUPOAE M IMPAKTHUYECKOIO
WCIIOJIb30BAHUSI PAaJUOAKTUBHOCTH, SAJEPHBIX M TEPMOSJAEPHBIX PEAKLHM,
JIMHEWYATHIX CIIEKTPOB.

Buvinycknux nomyuum 603mMoicHoCmb HAYYUMbCA:

* UCMOJB30BATh TOJYYEHHbIE 3HAHUS B TIOBCEIHEBHOW >KHU3HU NIPU
oOpamieHu ¢ npuoopaMu (CUETYMK HMOHU3HMPYIOUIUX YACTHUI, JO3UMETp), IS
COXpaHEHUs! 3[0pOBbS U COOJIIOJIEHUS HOPM 3SKOJOTMYECKOrOo TMOBEIACHUS B
OKPYKAIOIIEH CPELE;

* COOTHOCHUTb SHEPTHIO CBSA3M aTOMHBIX sIIep C 1€EKTOM MacCCh;

* IPUBOJUTH MPUMEPHI BIUSHUSA PATUOAKTUBHBIX M3TYyYECHUN Ha KUBbIC
OpraHu3Mbl; TOHUMATh IPUHLIUI ICUCTBUS T103UMETPA;



* IOHUMATh AKOJIOTUYECKHE poOJIeMBl, BO3HHUKAIOIIME npu
WCIIOJIb30BAHUU ATOMHBIX DSJIEKTPOCTAHIMM, W TYTH PEHICHUS 3TUX TPoOseM,
MEPCIEKTUBBI UCMOJIb30BAHUS YIIPABISEMOTO TEPMOSIAEPHOIO CUHTE3A.

DJIeMeHTbI ACTPOHOMUM
Buinycknuk nayuumeces:

* pa3au4aTh OCHOBHBIE MPU3HAKU CYTOYHOI'O BpalleHus 3BE3THOTO HEOa,
nerokeHus Jlynsl, CoJiHIIA U TJIAHET OTHOCUTEIIBHO 3BE3;

* IOHUMATh PA3JIUYUS MEXIY TEIHMOLEHTPUUECKOM M TEOLECHTPUYECKOU
CHUCTEMaMM MUpa.

Buinycknuk nonyuum 603M0HCHOCb HAYYUMBCAL:

* yKa3pIBaTh OOIIME€ CBOMCTBA M OTJIWYMS IJIaHET 3E€MHOM TPYIIIBI U
IJIAHET-TUTaHTOB; MaJbIX Tell COJIHEUYHOM CUCTEMBI M OOJBIIMX IIJIAHET;
M0JIH30BaThCs KApTOH 3BE3THOTO Heba IpH HAOIIOEHUSIX 3BE3AHOTO HEeOa;

* pa3M4aTh OCHOBHBIC  XapaKTepUCTHKU 3BE3N  (pa3Mep, IIBET,
TeMmrepaTypa), COOTHOCUTH IIBET 3BE3/Ibl C €€ TeMIEepaTypoil;

* pa3IuyaTh TUMOTE3BI O MPOUCXOKICHUN COIHEUHON CUCTEMBI.

Cucrema OLeHKHU IVIAHUPYEMBbIX Pe3yabTaTOB

ba3oBbIli YypOBEHb NOCTHKEHUN — YPOBEHB, KOTOPBIM JEMOHCTPUPYET
OCBOCHHE YYEOHBIX JIEUCTBHUI C OMOPHOIN CUCTEMOM 3HAHUH B paMKax JAuanazoHa
(kpyra) BblIeNeHHBIX 3anad. OBnageHue 0a30BbIM  YPOBHEM  SIBISIETCSA
JOCTaTOYHBIM  JUIsL MPOJOJDKEHHMs] OOy4deHHMs] Ha CIEQYIoIled  CTYIEHHU
oOpa3oBaHMsl, HO HE MO NPOoPUIbHOMY HampaBieHUI0. JlOCTHXKEHHI0 0a30BOroO
YPOBHSI COOTBETCTBYET OTMETKA «YyIOBJIETBOPUTEIBHO» (WJIM OTMETKa <«3»,
OTMETKa «3auTeHo»). lIpeBbllieHHe 0a30BOT0 YpPOBHS CBUIETEIILCTBYET OO0
YCBOCHHMM OIOPHOM CHCTEMBI 3HAHWU HA YPOBHE OCO3HAHHOI'O IPOM3BOJIBHOTO
OBJIQZICHUs] Y4YEOHBIMU JEHCTBHSIMHM, a TaKXke O Kpyrosope, mupore (Wiu
M30MpaTENbHOCTH) HHTEPECOB:

[IOBBIIEHHBI YPOBEHb JOCTH)KECHHUS IUIAHUPYEMBIX pE3yJIbTaTOB, OLIEHKA
«xopouio» (0OTMETKa «4»).

BbICOKMIT ypOBEHBb NOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTATOB, OLEHKA «OTIUYHO
(otMeTka «5»). IIOBBIIEHHBIM W BHICOKMI YPOBHU JOCTHXKEHHS OTIMYAIOTCS IO
MOJIHOTE OCBOEHHUS TUIAHUPYEMBIX PE3YJIbTATOB, YPOBHIO OBJAJACHUS YUEOHBIMU
JEUCTBUSIMH U CPOPMUPOBAHHOCTHIO HHTEPECOB K TAHHOW MTPEIMETHON 00JIaCTH.

[Tpu HaNMMUMK y ydammxcsi yCTOWYMBBIX HHTEPECOB K yUeOHOMY MpeIMETy
YU OCHOBATEJIBHOW MOATOTOBKHM IO HEMY MOXHO BOBJIEKaTb UX B IPOEKTHYIO
NEATENBHOCTD M0 IPEAMETY.

Jns onmucaHus MOArOTOBKH Y4YalllMXCsl, YPOBEHb JOCTMIXKEHHUHW KOTOPBIX
HIOKe 0a30BOro, BBIJIESETCS MMOHMKEHHBIM YPOBEHb JOCTHMKEHHM, OIICHKa
«HEYJIOBJIETBOPUTEIIBHO» (OTMETKA «2»).

[ToHmKeHHBI ypOBEHb JOCTHXKEHUU CBUIETEIBCTBYET 00 OTCYTCTBHUH
CUCTEMATUYEeCKON 0a30BOM MOATOTOBKH, O TOM, YTO OOYyYarOlMMCA HE OCBOECHO
Ja)X€ W TIOJIOBHHBI IUIAHUPYEMBIX  pE3yJIbTaTOB, KOTOPBIE OCBaMBACT
OOJIBIIMHCTBO O0YYarOIIMXCsA, O TOM, YTO MMEITCS 3HAYUTEIbHBIE MPOOENbl B
3HaHUAX, AajibHellIee o0yueHue 3arpyaHeHo. [Ipu atom oOyuaromuiicss MOXeT
BBIIIOJIHATh OTJEJbHBIE 3aJaHUs IOBBIIICHHOIO YpOBHA. JlaHHas rpymnmna
oOyuaromuxcs TpeOyeT CHelHalbHON AUarHOCTUKU 3aTPyIHEHUN B OOy4YEeHMH,



npoOejIoB B CHUCTEME 3HAHUW M OKa3aHMs IeJeHANpPaBICHHOW TMOMOIIM B
JOCTHKEHUH 0a30BOTO YPOBHH.
OnucaHHbIN BBILNIE MOAXOJA MPUMEHSAETCS B XOJAE PA3IMUYHBIX MPOLETYP

OLICHMBAHUS: TEKYLIEro, IPOMEKYTOUYHOTO U UTOTOBOTO.

[Ipu 3TOM 00sA3aTENBHBIMUA COCTABJISIOIIMMU CUCTEMBI HAKOIUICHHON OLICHKU
SBIISIIOTCS MaTEPHAIIBI:
* CTAPTOBOMW IMATHOCTUKH;
* TEMATHYECKUX U UTOTOBBIX MMPOBEPOYHBIX PabOT MO BCEM YUEOHBIM
npeaMeTam;
* TBOPYECKHUX padOT, BKIIOYAsl yueOHBIE UCCIEOBAHUS U yUEOHBIEC MPOCKTHI.

Pemenue o noctumkeHu (MM HE TOCTHKEHUH) TUIAHUPYEMBIX Pe3yJbTaTOB
Wi 00 OCBOEHUU (MM HE OCBOCHMHM) y4ueOHOTro maTepuaia MPUHUMAETCS Ha
OCHOBE pe3yJbTaTOB BBIMOJHEHUSI 3alaHuii 0azoBoro ypoBHs. Kpurepuii
JOCTHKEHUS/OCBOGHUSI YYEOHOro MaTepuaia 3aJaércs KakK BBIIIOJIHEHUE HE
Menee 50% 3amanuii 0a30BOro ypoBHs WM noiydenne 50% oT MakCUMaabHOTO
OaJiia 3a BBINIOJIHEHUE 3a/1aHUid 0230BOTO YPOBHS.

COT'JTIACOBAHO COTI'JTJACOBAHO
IIporokon 3acenanus 11K 3amectuTenb qupekTopa no Y MP
YUYUTENEN €CTECTBEHHOIO [IUKJIA [Tonomapuyk B.C..
MBOY COII Ne57 29.08.2022r.

or 29.08.2022 roma Ne 1
Pomanona 1.B,
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