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VYuurens [lognyonas H.A.

[Iporpamma pazpaboTaHa Ha OCHOBE MMPUMEPHON OCHOBHOM 00pa3oBaTEIbHON
porpaMMbl OCHOBHOI'O 00111ero oopa3zoBanus (ogoopena denepaibHbIM
y4€OHO-METOIMUECKUM 00BEAMHEHHUEM M0 00IIeEMY 00pa30BaHUIO, MPOTOKOJ
Nel/15 ot 8.04.2015r.) 1 mporpamMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
“@usuka 7-9 knacce”. ABropsl: A.B.II€peimkun, H.B.®unonosuy,

E.M. I'yrauk. (Pusuka.7-9xmaccel: paboune nmporpammbl. DI'OC.5-¢ uzn)
M.:Ipoda, 2015 ¢ yuéTom mmaHupyeMoro K ucroib3oBanuio Y MK
A.B.Iléppiikuna, E.M. ['yTHUHK.



1. IosicHUTEIbLHAA 3ANMUCKA

PabGouass mporpamma 1o ¢u3uKe 1t OCHOBHOM IIKOJIBI pa3paboTaHa Ha OCHOBE!
(denepanbHOrO0 TOCYAAPCTBEHHOTO O0pPa30BATEIBHOTO CTAaHJApTa OCHOBHOTO OOIIETO
oOpa3zoBanus (mpuka3 MuHHcTEepcTBa 00pa3oBaHus U Hayku Poccuiickoir @enepanuu ot
17 nexadps 2010 roma Ne 1897). ®I'OC OO0, M.: «IIpocBemenney, 2012 rox;

e HopM denepabHOTO 3aKkoHa «O0 0bpaszoBanuu B Poccuiickoit @eneparun» Ne273-D3 ot
29 nexabps 2012 roxa;

e TIPUMEPHON OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOT'O 0OIIIEr0 00pa30BaHUs
(omobpena deaepanbHBIM y4eOHO-METOINYECKUM O0BEAMHEHUE TI0 00IIEeMY
oOpa3zoBanwuto, mporokon Nel/15 ot 8.04.2015r1.)

e OcnoBHolt OOpazoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHusl. . .

MBOVY COIII Nel (yrBepxaeHa nprukaszom gupekropa MBOY COIII Nel);

¢ y4€TOM IUTAHUPYEMOTO K Hcnoab3oBanuio Y MK «Beprukanb» 1 iporpaMmsl OCHOBHOTO

obmero oopazoanus. dusuka.7-9 knaccei(aBropsl: A.B. Ileppimikun ,H.B.®wionosuy,

E.M. I'ythuk.)-M.: Ipoda,2015

[IporpaMmmMa 10 (¢u3MKe AN OCHOBHOM IIKOJIBI COCTAaBJIIEHa Ha OCHOBE

OyHIaMEHTaTBHOTO Aapa colepKaHus o0Imero oOpa3oBaHusi U TpeOOBAaHUN K pe3ysibTaTaM

OCBOGHHUSI OCHOBHOH 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuS,

NPEJICTAaBICHHBIX B (eIepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO

o011ero o6pa3oBaHus BTOPOTO MOKOJIECHUS.

[Ipemiaraemas mporpamma o0ecriednBaeT CcUCTeMy (yHIAMEHTAIbHBIX 3HAaHUH

OCHOB (DPM3HUECKOM HAYKH JUIsl 00YYArOIIMXCS OCHOBHOM LITKOJIBI.

H3yuenue uzuku 6 o00pazoeamenvHvlX YUpPeHcOeHUAX OCHOBHO20 00uLezo
00pazoeanus HanpaeIeHo Ha 0OCMUNCEHUE C1e0YIOUUX HeTlell:

* 0C60€HUe 3HAHUI O MEXaHWYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX W KBaHTOBBIX

ABIICHUSX; BEIUYMHAX, XapaKTePU3YIOIIUX OTU SBICHHUSA; 3aKOHaX, KOTOPHIM OHU

MOMUYUHSIOTCS; METOJaX HAyYHOTO TO3HAHHS MPUPOILI M (GOPMHUPOBAHME HA STOH OCHOBE

MpEeJICTaBICHU 0 PU3NIECKON KapTHHE MUPA;

* 061a0eHuUe ymeHuamMuU TIPOBOIAWTH HAOIIOJNCHHUS TNPHUPOIHBIX SIBJICHUH, ONUCHIBATH W

000011aTh pe3ynbTaThl HAOTIOACHHM, UCTIOIB30BaTh MPOCThIE U3MEPHUTEIbHBIE TPUOOPHI s

U3y4eHUS (PU3UYECKHUX SBICHU; MPEJCTABIIATh PE3yIbTaThl HAOIIOJACHUN WM U3MEPEHUN C

MOMOIIbI0 Ta0dHI, TpadUKOB U BBIABIATH HA ITOW OCHOBE SMIUPUYECKHE 3aBHUCHUMOCTH;

MPUMCHSTH IOJIYYCHHBIC 3HAHUS I OOBSCHEHHUS Pa3HOOOPA3HBIX MPHUPOJIHBIX SBICHUNA U

MPOIIECCOB, MPUHIIUIOB JEHCTBUS BAKHEHIIMX TEXHHUYECKUX YCTPOMCTB, I pElIeHUs

dbu3nUecKux 3a1a4;

* pazeumue MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX H TBOPUYECKHX CIOCOOHOCTE,

CaMOCTOSITCILHOCTH B NMPUOOPETCHHM HOBBIX 3HAHWN TPH pelieHUH (U3MYSCKUX 33134 U

BBIMIOJTHEHUH JKCIIEPUMEHTAIBHBIX HCCIENOBAaHUI C HCIONIb30BaHHEM HH()OPMAIIMOHHBIX

TEXHOJIOTHI;

* gocnumanue YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS TPHUPOABI, B HEOOXOAMMOCTH

Pa3yMHOTO MCITOJb30BaHUS JOCTHMKEHHM HAYKM M TEXHOJIOTMH I JajJbHEWIIEro pa3BUTHUS

YeI0BEYeCKOro 00IIEeCTBa, YBAXKECHHSI K TBOPIIaM HAYKH U TEXHHUKHU; OTHOIIECHUS K (U3HKE KaK

K DJIEMEHTY 00II[eueI0BEYeCKOI KYIbTYPHI;

* npumeHeHUe NONYYEHHBIX 3HAHUN U YMEHUN I PEUIeHUs MPAKTHUYECKUX 3ajad

MIOBCEHEBHOM JKHM3HM, Ui OOecredeHus Oe30MacHOCTH CBOCH JKU3HH, PaIlOHAIEHOTO

MPUPOIOTIONB30BAHUS U OXPaHbl OKPYKAIOIIEH CPeIbl.

OTH e JOCTUTAIOTCS Oaroapsi penIeHuIo CIEAYIONNX 3a1a4:

® 3HAKOMCTBO OOYYArOMIMXCS C METOJOM HAyYHOTO MO3HAHUS M METOJaMU HUCCIICJIOBAHUS
(bU3UYECKUX SIBICHUNL;

e OBJIQJICHHE OOyYAIONIUMHCS  OONICHAYYHBIMU  TIOHSATHSIMH:  SIBJICHHE  IPHUPOJIEHI,
IMIUPHIECKU YCTaHOBJICHHBIN daxr, TUIIOTE3a, TEOPETUICCKHIA BBIBO/I,
DKCIIEPUMEHTAaJIbHAs MPOBEPKA CIEACTBHIA U3 TUTIOTE3HI;



e (opmupoBaHue y oOyJaronuxcsi yMeHU HaOmonaTh (PU3UUYECKHE SIBJICHUS, BBHITIOJHATH
¢usuueckue  OombITH, JabopaTOpHblE  pabOTbl W OCYIIECTBISATH — IPOCTEHIINE
IKCIEPUMEHTAIbHBIC HCCIEIOBAHUSI C HCIOJIb30BAaHHEM HW3MEPUTEIFHBIX TMPHOOPOB,
OLIEHUBATh MOTPELIHOCTH MPOBOJAUMBIX H3MEPEHHIA;

e npuoOpeTeHne 00yJYArOIIMMUCS 3HAHUNA O MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPOMArHUTHBIX
SIBIICHUSX, O (PU3MUECKUX BEIMIMHAX, XaPAKTEPUIYIOIIUX ITH SBICHHUS.

e [IOHMMAaHWE OTJIMYMIA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(POPMALINY;

® OBIAJCHHE OOYYAIONIMMHCS YMEHHUSMHU HCIIOJIb30BATh JIOTOJHUTEIbHBICE WCTOYHUKH
uH(pOopMalliK, B YaCTHOCTHU, BCeMHUPHOI cetn MHTEepHeT.

2. O01mas xapaKkTepucTHKA y4eOHOro npeamera

[Tockonbky ¢uznyecKkue 3aKOHBI JIEKAaT B OCHOBE COJACpKAHHUS KYpPCOB XUMHH,
Owonorun,  reorpaduu,  aCTPOHOMHUH,  IIKOJNBHBIA  Kypc  (U3UKHA  SBISETCS
CUCTEMOO0OPa3yIOIINM JJIsl BCEX €CTECTBEHHOHAYYHBIX IIPEIMETOB.

du3nka Kak Hayka O HambOosiee OOIMIMX 3aKOHAX MPHUPOJBI, BHICTYNAs B KAa4eCTBE
yueOHOro TmpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUH 00
okpyxkatomeM wmupe. OHa pacKpbIBaeT poJib HAyKH B SKOHOMHUYECKOM U KYJIBTYpPHOM
pa3BuTUM  oOmIecTBa,  CIOCOOCTBYET  (DOPMHPOBAHUIO  COBPEMEHHOTO  HAYYHOI'O
MUpOBO33peHus. s pemieHus 3amad (GOPMUPOBAHHS OCHOB HAyYHOT'O MHPOBO33PEHHUS,
pa3BUTHS MHTEIUIEKTYalIbHBIX CIIOCOOHOCTEH M MO3HABaTENbHBIX MHTEPECOB IIKOJIHLHUKOB B
nporecce M3y4eHus: (PU3UKH OCHOBHOE BHUMAHHUE CJEIyeT YACNATh HE Iepenadye CyMMBI
TOTOBBIX 3HAHMM, a 3HAKOMCTBY C METOJIaMH HAYYHOTO MO3HAHUS OKPYXAIOIIero Mupa,
MOCTAaHOBKE MpoOJeM, TPeOyIOIUX OT YYalIUXCs CAMOCTOSTEIBHON NeSTENBHOCTH IO HX
pa3pelIeHuIo.

'ymanuTapHoe 3HaueHHWEe (U3MKH KaKk COCTAaBHOW dYacTh o0mero oOpa30BaHUU
COCTOMT B TOM, YTO OHa BOOPYXAaeT IIKOJIbHUKA HAYYHLIM MEMOOOM NO3ZHAHUA,
MIO3BOJISIOIINM TIOJTY4aTh OObEKTUBHBIEC 3HAHHS 00 OKpPYKAIOIIEM MHpE.
3HaHue (QU3MUECKUX 3aKOHOB HEOOXOAMMO JJS M3YyYCHHMsS XUMHM, OMOJIOTHH, (U3HMYECKOM
reorpaduu, TexHosoruu, ObX.

Kypc ¢usuku B mnpumepHOi mnporpaMmMe OCHOBHOTO oOOIIero oO0pa3oBaHMS
CTPYKTYPUPYETCSI HA OCHOBE PaCCMOTPEHUS Pa3IUYHBIX ()OPM IBIDKEHHSI MAaTEPUH B TIOPSIIKE
UX YCJIOXHEHHUS: MEXaHUYECKUE SIBICHUS, TEIUIOBbIE SIBJICHUS, HJIEKTPOMArHUTHbBIE SIBIICHUS,
KBAaHTOBBIE siBJIeHHA. DU3WKa B OCHOBHOW IIKOJIE M3Y4aeTCsl HAa YPOBHE PAaCCMOTPEHUS
SBJICHUHA MPUPOJbI, 3HAKOMCTBA C OCHOBHBIMM 3aKOHAaMHM (M3MKH M TNPUMEHEHHUEM 3THX
3aKOHOB B TEXHUKE ¥ IIOBCETHEBHOM JKU3HHU.

IIporpamma mnpenycmarpuBaeT (GOpPMHpPOBAHHE Yy IIKOJIBHUKOB OOLICYy4eOHBIX
YMEHUH W HaBBIKOB, YHHBEPCAIHHBIX CHOCOOOB JESITEIHHOCTH M KIIIOUEBBIX KOMIICTCHIIWH.
[TproputeraMu sl MIKOJIBHOTO Kypca (PM3MKM Ha 3Tare OCHOBHOI'O OO0Iero oOpa3zoBaHMs
SIBIISTFOTCSL:

Ilo3nasamenvHas desmenbHOCMb.!

* WCIOJB30BaHWE JUIS TIO3HAHUS OKPYXKAIOIIErO0 MHpa Pa3IMYHBIX €CTeCTBEHHOHAYYHBIX
METO/I0B: HaOII0/IeHUE, U3MEPEHUE, SKCIEPUMEHT, MOACTUPOBAHUE;

* ¢dopmupoBaHue yMeHWH pa3nuyarh (AKTBl, TUIOTE3bl, NPUYHUHBI, CIIEACTBUS,
JI0Ka3aTeIbCTBa, 3aKOHBI, TEOPUH;

* OBJQJICHHE aJ[EKBaTHBIMH CIIOCOOAMH PEIICHUS TEOPETUYECKHX W AIKCIEPUMEHTAIBHBIX
3aja4;

* TpuoOpeTeHNe OIbITa BBIIBWKCHUS THUIOTE3 JUII OOBSCHEHHS H3BECTHBIX (PAKTOB W
HKCIEPUMEHTAIBHON MPOBEPKH BHIIBUT'AEMBIX TUIIOTES.

Hughopmayuonno-koMmyHUKAMUEHAs 0esimenbHOCb!

* BJIQJICHUE MOHOJOTMYECKOW M JHAIOTMYECKON peublo, pa3BUTHE CIOCOOHOCTH MOHUMATH
TOYKY 3peHHs coOeceTHuKa U MPU3HABATh IPaBO Ha MHOE MHEHHUE,

* JCIIOJIb30BAaHHUE JJIsl PEIICHHUS MO3HABATENbHBIX U KOMMYHUKATHBHBIX 3a/1a4 Pa3JIUYHBIX
HUCTOYHUKOB UH(POPMAIIH.



Pegnexcusnas oesmenvrnocmo:

* BIAJCHUE HABBIKAMH KOHTPOJII M OLICHKHM CBOEU JESITENIbHOCTH, YMEHUEM MpPEABUACTh
BO3MOXHBIE PE3YJIbTAThl CBOUX JICUCTBUM:

* opraHuzanys y4eOHOW NEesATETHHOCTH: MOCTAHOBKA LIEJNH, IUIAHUPOBAHHE, ONpEACICHHE
ONTUMAJILHOTO COOTHOIIEHUS LEJIH U CPEJCTB.

3. MecTo y4e0HOr0 npeaMeTa B y4eOHOM IJIaHE

®denepanbHblii  0a3UCHBIN Y4eOHBIM IIaH I 00pPa30BATEIBHBIX YUPEKICHHUI
Poccuiickoit ®@enepanmu otBoauT 210 YacoB st 00sS3aT€NbHOTO M3YYCHHS (PU3MKK Ha
CTYIIEHW OCHOBHOTO 00miero obpazosanusi. B KpacHomapckom kpae 34 yd4eOHBIX HEIENH,HA
nzydeHue ¢uznku orBoautcs 204 gyaca, B Tom umcie B 7,8,9 kiaccax mo 68 y4eOHBIX 4yacoB
U3 pacuera 2 yuyeOHBIX yaca B HEJISINIO.

Kiacc 7 8 9
KoanuectBo 4acoB B 2 2 2
HEJIEITIO

Htoro 68 68 68

TemaTuueckoe pacnpeaeJacHue 14acoB

Ne KosmnuecTBo yacoB
n/n | Conepxxanue (pa3aeibl, TeMbI) aBTOpCKasi pabouas
nporpaMmma nporpamma
7 8 9 7 8 9
1 | Brenenue 4 4
2 [TepBoHavabHBIC CBEICHHS O 6 6
CTPOCHHH BEIIECTBA
3 | B3aumoneiicTBue Ten 23 23
4 | JlaBneHue TBEPABIX Te, 21 21
KHUJKOCTEH U ra30B
5 | Pabora u moutHoCTh. DHEprus 13 14
6 | TertoBbIc SABICHUS 23 23
7 | DneKkTpuyuecKue siBIeHUs 29 29
8 | DmekTpoMarHUTHBIC SBICHUS 5 5
9 | CBeToBbIC SIBICHUSA 10 11
10 | 3akoHBI B3aUMOIEHCTBUS U 23 24
JIBUKSHUSI TET
11 | Mexanuueckue Kojie0aHus u 12 12
BOJIHBI. 3BYK
12 | DnexTpoMarHuTHOE 1oJie 16 16
13 | CtpoeHune aToMa M aTOMHOTO 11 11
spa
14 | CtpoeHnue u 3BOIOLUS 5 5
Bcenennon
15 | Pe3epBHOE Bpems 3 3 3
Uroro: 70 70 70 68 68 68




4. Pe3yibTaThl 0CBOCHUS YUeOHOI0 mpeaMeTa

JIuuHOCTHBIE, NpeIMeTHble M MeTanpeIMeTHbIe Pe3yJabTaThl OCBOEHHS
y4eOHOro nmpeamera
K au4yHOCTHBIM pe3ynbrataM 00yueHHs (GU3UKE B OCHOBHOM IIIKOJIE OTHOCSTCS:

. MOTHBaIUsI 00pa30BaTEIbHOMN A€ATEIbHOCTH IKOJIbHUKOB;

. copMHPOBAHHOCTL II03HABAaTEIbHBIX HMHTEPECOB U  IIO3HABATEIIBHBIX
BO3MOKHOCTEH y4aluxcs;

J yOeKAE€HHOCTh B BO3MOXKHOCTH ITO3HAHUS IPUPOIBI, YBaXEHUE K TBOPLIAM
HAYKU ¥ TEXHUKH, OTHOLIEHHE K (PU3UKE KaK JIEMEHTY 00IIeueI0BeYeCKOi KYIbTyphI;

. FOTOBHOCTb K BBHIOOPY JKU3HEHHOTO IYTH B COOTBETCTBHH C COOCTBEHHBIMHU
WHTEpECaMU, CKIIOHHOCTSAMU U BO3MOKHOCTSMU;

J CaMOCTOATEIbHOCTh B TPUOOPETEHHMM HOBBIX 3HAHMH M NPAKTUYECKUX
YMEHHIA.

IIpeaMeTHBIMU pe3yabTaTaMM 00y4YeHUs (PU3NKE B OCHOBHOM LIKOJIE SBISIOTCS:

o NOHUMAaHMe, a TAKXKEe YMeHUe 00bACHATD cieryromue (ru3nyeckue SBICHUs:
CcBOOOJHOE MAaJeHHE TeJ, SBJICHHWE WHEPLMHU, SBICHHE B3aUMOJCHCTBUS TeJ, KOJIeOaHus
MaTEMaTUYECKOI0 U MPYKUHHOTO MAaATHUKOB, PE30HAHC, aTMOC(EpPHOE JaBJ€HUE, IJIaBaHUE
Tes, OoJbIlas CXKMMAEeMOCTh Ta30B M Majas CKUMAeMOCTb JKUAKOCTEH M TBEPABIX Ted,
UCHIapEHUe KUAKOCTH, IJIaBJICHNUE U KPUCTAJUIN3alMsl BEIIECTBA, OXJIAXKIEHNUE KUAKOCTU TIPU
ucnapenuy, anp@dysus, OpOyHOBCKOE JABMXKEHHE, CMauyuMBaHHME, CIIOCOOBI H3MEHEHHUs
BHYTPEHHEI SHEpruu Telja, AJIEKTpU3alus Tell, HarpeBaHUE IPOBOJHMKA 3IIEKTPUUYECKUM
TOKOM, 3JIEKTPOMarHuTHas UHAYKLUSA, 00pa30BaHUE TEHHU, OTPAKEHHUE U MPEJIOMIICHHE CBETa,
JUCIIEPCHUs CBETA, U3JIyYEHUE U TOIJIOIIEHNE YHEPTMH aTOMOM BELIECTBA, PaIlOaKTUBHOCTb;

o YMEHHE H3MepATb M HAXOAMTb: pACCTOSHMS, IPOMEKYTKHM BpPEMEHH,
CKOPOCTb, YCKOPEHHE, Maccy, IUIOTHOCTh BEIIECTBAa, CHIy, PabOTy CHJIbI, MOIIHOCTB,
KMHETUYECKYI0O M INOTCHIMaIbHYI0 3Hepruo, KIIJ[ HakiIOHHON IUIOCKOCTH, TeMIEparypy,
KOJIMYECTBO TEIUIOTHI, YAEIbHYIO TEIJIOEMKOCTh BEIIECTBA, YAEIbHYIO TEIIOTY IJIABJIECHUS
BEIIIECTBA, BIIAXHOCTb BO3]yXa, aTrMoc(epHOEe MAaBlIeHHE, CHIIy DJIEKTPUYECKOIo TOKa,
HaNpsDKEHUE, D3JIEKTPUUYECKOE CONPOTHUBIEHHWE INPOBOJHUKA, pabOTy M MOIIHOCTh TOKa,
(oKyCHOE pacCTOSTHHE U ONTHYECKYIO CUITY JIMH3BL;

J BJIajJiecHHE JKCIEPHMEHTAJIBHBIM METOJ0M HMCCJIEeJO0BAaHUS B IIpolecce
MCCJIEIOBAHMSI 3aBUCUMOCTH YIJITUHEHUS TPY>KUHBI OT MPUIJIOKEHHOM CHUJIIBL, CHUJIBI TSKECTU OT
MAaccChl TeNa, CUJIbl TPEHUS OT IUIOIIAAN COIPHUKACAIOIIMXCS TEJI U OT CUJIBI JABJICHUS, CHIIBI
Apxumena OT 00bEMa BBITECHEHHOM JXUAKOCTH, Mepuoja KojieOaHW MasTHUKAa OT €ro
JUIMHBI, CWJIbI TOKa HAa Y4YacTKE LENH OT IEKTPUYECKOrO HAINPSIKEHMS, JJIEKTPUUECKOTO
COINPOTHUBIIEHUS MTPOBOJHUKA OT €r0 JJUHBI, IJIOUIAJN MONEPEYHOro CEYEeHUsl U MaTepuara,
CWJIBI MHIYKIIMOHHOTO TOKAa B KOHTYPE OT CKOPOCTHM M3MEHEHMsS MarHUTHOTO IIOTOKA 4EpE3
KOHTYp, YIJla OTpa)KE€HHUs OT yTIJjia MaJieHus CBETa;

o NMOHUMAaHMe CMbICJIA OCHOBHBIX (PM3UYECKUX 3aKOHOB U YMeHHe NPUMEHATh
UX 78 OOBsCHEHHs HaONI0JaeMbIX SBJICHUH: 3aKoHbl JAWHAMUKH HplOTOHa, 3aKoH
BCEMUPHOI'O TArOTeHUs, 3aKoH [lackans, 3akoH Apxumena, 3aKOH COXPAHEHHUS MMITYJIbca U
DHEPIruM, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOro 3apsaa, 3akoH OMma 1 ydJacTKa LENH, 3aKOH
Jxoynsa-JIeHna, 3aKk0HbI pacCIpOCTPAaHEHUsI, OTPAKEHNS U NIPETIOMIICHUS CBETA;

. NMOHUMaHMe TPUHUMIOB JeHCTBHSI MallUH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, C KOTOPBIMHM YEJOBEK BCTPEYAETCS B MOBCEIHEBHOW JKU3HU, a TaKXXe CHOCO0O0B
oOecrnieueHrs 6€30MacHOCTH MPU UX UCIOJIb30BaHUU;

. YMEHHEe HCIOJb30BaTh IIOJYYEHHbIE 3HAHUSA, YMEHUS U HaBbIKM B
MOBCEIHEBHOM JKHU3HH.

O0mmMMH npeaMeTHBIMH pe3yJbTaTaMu oOyueHus (QU3UKEe B OCHOBHOW IIIKOJE,
OCHOBaHHBIMH Ha YAaCTHBIX IPEIMETHBIX PE3YyNbTaTax, SBISAIOTCSA:

J 3HAHUA O MPUPOJE BAKHEHIINX (PU3NYECKUX SBICHUI OKPYXAIOIIEro MUpa u
NOHUMAaHHE CMbICIIA PU3NYECKUX 3aKOHOB, PACKPBIBAIOILINX CBSI3b N3yUEHHBIX SIBJICHUM;



. YMEHHS TM0JIb30BAaThCl MeETOJAAMHM HAYYHOI'0 HCCJIeJI0BAHMS SIBJICHUU
OPUPOMABI: TMPOBOIUTh H  (PUKCHUPOBATH HAOMIOACHWS, IUIAHUPOBATH ¥ BBITIOJHSATH
SKCIIEPUMEHTHI, KOJWPOBATh W3BJICUEHHYIO M3 OIBITOB HH(OpManuio B BUAE TaOHIl,
rpadukoB, Gopmyin, OOBACHATH IMONTYYCHHBIE PE3yabTaThl M JIeTaTh BBIBOJBI, OIEHUBATH
MOTPEUIHOCTH Pe3yJIbTaTOB U3MEPEHU;

. YMeHHSI TPUMEHATH MOJYy4YeHHbIe 3HAHHUS HA MNPAKTHKE JUIsI PELICHUS
¢u3nUecKkrx 3a1a4 M 3a/a4 MOBCEIHEBHOHN XU3HU, JUIs oOecrieueHHuss 0€30MacHOCTH CBOEH
JKU3HU M KU3HU OKPYKAIOIIMX JIIOJIEH, PAlMOHAIBHOIO IPUPOJIONOJIB30BAHUS U OXPaHbI
OKpYKaroIlEH Cpeibl;

. yOexxIeHUs1 B 3aKOHOMEPHOM CBSA3U M NO3HABAEMOCTH SIBICHUI NPUPOJBI, B
00BEKTUBHOCTH HAyYHOT'O 3HAHUS, B BHICOKOM 1IEHHOCTU HAYKU B Pa3BUTUU MaTEepPHAIBLHON U
JIyXOBHOH KYJIbTYpBI JIFOJICH;

. Pa3dBUTOE TeOpeTHYeCKOe MbILJIEHHE, BKIKOYAIOIEEe YMEHUS YCTAHABINBATh
dakThl, pa3nuuaTh MNPUYMHBI U CJIEACTBUSA, CTPOUTh MOJEIW M BBIABUIATh THIIOTE3bI,
(bopMyITUpPOBaTh JOKA3aTEIbCTBA BEIBUHYTHIX THIIOTES;

. KOMMYHUKATHBHbIC YMEHHMS JIOKJIAQJbIBAaTh O  pe3yjbTaTax CBOEro
HCCJIEIOBAHMS, Y4YacTBOBaTh B JUCKYCCHSIX, KpPAaTKO M TOYHO OTBE€YaTh Ha BOIPOCHI,
UCIIOJIb30BATh PA3JINYHBIC UCTOYHUKU HHPOPMAITHH.

MeranpeaMeTHbIMH pe3yJbTaTaMu oOyueHuss (QU3MKE B OCHOBHOW IIIKOJE
SIBJISIFOTCAL:

. OBJIaJleHHe HaBBIKAMH CaMOCTOSITEIIBHOTO MPHOOPETEHUsT HOBBIX 3HAHUIA,
OpraHu3aly y4eOHON NesSTeNbHOCTH, MIOCTAHOBKH IENeH, MIaHUPOBAHUS, CAMOKOHTPOIS U
OLICHKM PEe3Yy/bTaTOB CBOEH JEATEIbHOCTH, YMEHHUS IPEABHUIETh BO3MOXKHBIE PE3YJIbTAThI
CBOUX JCHCTBUH;

. NMOHMMAHME PA3TUYMA MEXKITY MCXOMHBIMH (PaKTaMH M THIOTE3aMHU I UX
OOBSCHEHHS, TEOPETUUECKUMHU MOJEISIMU M  pEAIbHBIMA OOBEKTaMH, OBJIAJICHHUE
YHHUBEpPCATbHBIMU YUY€OHBIMU JACHCTBUSIMH,

. yMeHHe BOCIpPUHUMATh, TepepadaThiBaTh W MPEABSIBIATH WH(GOPMALUIO B
CIIOBECHOU, 00pa3Hoil, cUMBONMMYHOM (Qopmax, aHaIU3UpOBaTh U MepepadaThIBaTh
MOJIYYCHHYI0 HMH(GOPMAIIMI0O B COOTBETCTBUHM C TIIOCTaBJICHHBIMHU 3aJladaMU, BBIICIATH
OCHOBHO€ COJIEp’KaHHUE MPOYUTAHHOTO TEKCTA, U3JIaraTh COJAEPKaHUE TEKCTa, HAXOUTh B HEM
OTBETHI HA MOCTABJIEHHBIE BOTIPOCHI;

. pa3BUTHE MOHOJOTMYECKON M JUAJIOTUYECKON peud, YMEHHUE BbIpakaThb CBOU
MBICITU ¥ BBICTYIIMBATh COOECETHNKA, TOHUMATh €ro TOYKY 3PEHUS;

. OCBOE€HHE TIPUEMOB JEHCTBUM B HECTAHJAPTHBIX CHUTYallUsIX, OBJIAJIEHUE
HBPUCTUUYECKUMH METOJAMU PEIICHUs POOIIeM;

. yMeHHe paboTaTh B TPYIIE C BHIOTHEHHEM Pa3UYHBIX COLUATBHBIX POJIEH,
OTCTauBaTh CBOM B3TJISIbl, BECTU TUCKYCCHUIO.

Crpaterus pa3sutus Y Y /| HanpaBieHa Ha (JOpMHUPOBAHHE OCHOBHBIX KOMITETEHITHI:

«pacmo3HaBaHUE W TIOCTAHOBKAa HAYYHBIX BOMPOCOB» (T.€. (HOpMYIHpOBaHHE MPOOIEMEI,
KOTOpasi MOXKET ObITh HCCIIeI0BaHA METOAAMH €CTECTBEHHBIX HAYK);

«Hay4yHOe OOBSICHEHHE SBJICHUW» (Hampumep, OOBsICHEHHE (HU3NYECKUX SBIEHUH U
MIPOIIECCOB C MCIIOIH30BAHUEM MMEIOIIIETOCS 3araca 3HaHU );

«HCTIONb30BaHUE HAYYHBIX J0KA3aTeIbCTB» (T.€. MOHWMAaHHE OCHOBHBIX COCTaBIISFOIINX
Pa3IMYHBIX METO/I0B €CTECTBEHHBIX HAYK)



5.Conep:xxanmne y4eOHOI0 nmpeaMera
7 knacc (68 4, 2 4 B HegeI10)

BBenenue (4 4)

®usuka — Hayka o npupozae. Pusnueckue spiaeHusd. OU3NYECKUE CBOWCTBA TEI.
HaOnronenne u omnucanue ¢usndeckux spiaeHui. dusznyeckue BenauuuHbl. M3mepeHus
¢u3nUecKuX  BENMYMH: JUIMHBI, BpEMEHH, Temmeparypel. Dusndyeckue MpuOOPHI.
MexnyHaponHas cucTemMa €OuHMI. TOYHOCTh M TOrPEIIHOCTh u3MepeHui. Pusuka u
TEXHUKA.

®poHTaNBHAS JJa0opaTopHasi padora.

1. Onpenenenue 1eHbI AeNEHUS U3MEPUTEIHLHOTO MPUOOpA.
IIpeaMeTHBIMH pe3yJbTaTaMM 00YUCHUS MO TaHHOU TEME SIBIISIOTCS:

® noHUMaHHUe (QU3MYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MATEPUSI.

e yMeHHe MPOBOJIUTH HaOMIOAECHUS (U3NYECKUX SIBICHHM; U3MEpATh (pusnueckue
BEJIMYMHBI: PACCTOSIHUE, IPOMEKYTOK BPEMEHHU, TEMIIEPATypy; ONPEIEIATh LEHY
JIeJICHUs! TprOOpa C YIETOM MOTPEITHOCTH U3MEPEHNUS,

* MOHUMAHHE POJM YYCHBIX HAIEH CTpaHbl B Pa3BUTHE COBPEMEHHON (HU3UKHU U
BIIMSIHUE HA TEXHUYECKUI U COLMAIbHBIN MTPOrpecc.

IlepBoHauya/ibHbIE CBe/IEHUS O CTPOEHUH BemiecTBa (6 4)

Crpoenue BemectBa. OmNbIThI, JOKa3bIBAIOUIME ATOMHOE CTPOEHUE BELIECTBA.
TerioBoe JBMKEHHWE aTOMOB M MOJIEKYl. bpoyHoBckoe nBmkeHue. uddys3us B rasax,
JKUJKOCTSAX U TBEpAbIX Tenax. B3zammopeiicTBue yactull BewecTBa. ArperaTHble COCTOSIHUS
BerecTBa. Moienu CTPOSHUS TBEPJIBIX TEI, KUAKOCTeH 1 ra3oB. OObsICHEHUE CBOWCTB ra3os,
JKUJKOCTEN U TBEPABIX TEJl HA OCHOBE MOJIEKYISIPHO-KUHETUYECKUX IIPEICTABIICHUMN.

dpoHTaIBHAsA JJa0opaTopHasi padora.
2. Ormpenenenue pa3MepoB MaJbIX TEI.

[IpenmMeTHBLIMU pe3yJIbTATAMHU U3YYCHUS TEMBI SBIISIOTCS:

® TIOHMMaHUE U CIIOCOOHOCTh OOBSCHATH (pu3nueckue spieHus: 1uddy3us, OobIas
C)KUMAEMOCTh Ta30B, MaJlasi CKUMAEMOCTbh KUIKOCTEH U TBEPIBIX TEIL.

e BJAJICHUE SKCIEPUMEHTAIbHBIMU METOAAMHU HCCIIEAOBAaHUS TpU ONpEAETICHUN
pa3sMepoB MaJlbIX TeEl;

¢ TIOHWMAaHHE MPUYNH OPOYHOBCKOTO JIBM)KCHUS, CMAYMBAHHUS M HECMAUYNBaHUS TEIT;
pas3InyMsl B MOJIEKYJISIPHOM CTPOSHUHU TBEPBIX TEJl, JKUAKOCTEH U ra30B;

e ymeHue moib3oBatbcss CHM W TEepeBOOUTH EIWHUIBI W3MEPEHUs (HU3NIECKUX
BEJIMYHMH B KPATHBIE U JOJIbHBIC €IMHUIIBI

e yMEHHUE HUCIOJIb30BaTh MOJYyYCHHbIE 3HAHMS, YMEHHUS U HaBBIKU B MOBCEIHEBHOM
AKHU3HU (OBIT, IKOJIOTHSI, OXpPaHa OKPYXKAIOILEH Cpe/ibl).

B3aumoneiicrBus tea (23 4)

Mexannueckoe nuxenue. Tpaekropus. Ilyre. PaBHOMeEpHOE M HepaBHOMEpHOE
nBwkenue. Ckopoctb. ['paduky 3aBUCHMOCTH TYTH W MOAYJS CKOPOCTH OT BpPEMEHHU
newxeHns. Wuepuumsa. MueptHOCTh Ten. BzammopeiictBue ten. Macca tena. M3mepenue
Mmaccsl Tena. [InmotHocts BemjectBa. Cunna. Cuia Tshxectd. Cuita ynpyroctu. 3akoH ['yka. Bec
Tena. CBs3b MEXJy CWIOW TsKECTH M Maccod Tena. CHila TSHKECTHM Ha JPYrux IUIAHETaX.
Junamomerp. CriokeHHe ABYX CHJI, HalpaBJIEHHBIX 110 OJHOW NpsiMoil. PaBHOAENCTBYIOIAs
nByx cui. Cuna tpenus. @usndeckas npupoja HeOecHbIX Tel CONHEYHON CUCTEMBI.

DpoHTAJILHBbIE JTA00PATOPHBbIE PA0OTHI.

3. I3MepeHne Macchl Tela Ha PhIYaKHbIX Becax.

4. Usmepenue o0bema Tena.

5. Omnpenenenue MIOTHOCTH TBEPAOTO Tea.

6. I'panynpoBanue npy>KMHbI U U3MEPEHUE CHII JUHAMOMETPOM.
7. 3mepeHue CUIIbI TPEHUS C IIOMOLIBIO0 JUHAMOMETPA.



IIpenMeTHBIMU pe3yJbTATAMM U3YUYCHUS TEMBI SBJISIIOTCS:

® T[IOHMMAaHHE U CIOCOOHOCTh OOBSICHATH (PU3NYECKHUE SIBICHUS: MEXaHHUYECKOE -
JIBUKEHUE, PAaBHOMEPHOE W HEPABHOMEPHOE [BM)KEHUE, HWHEPIUS, BCEMHUPHOE
TATOTCHHUE

® yMEHHE U3MEPATh CKOPOCTh, MACCy, CUJY, BEC, CHIIy TPEHHUS CKOJIBXKEHUS, CUITY
TPEHUsI KauyeHus, OO0BEM, IUIOTHOCThb, Te€jla PaBHOACHCTBYIOIIYIO JBYX CHII,
JIEUCTBYIOIIMX HA TEJIO B OJIHY U B IPOTUBOIIOJIOKHBIE CTOPOHBI

® BIIAJICHUE DOKCIECPUMEHTAIBHBIMU METOJAAMHU MCCJIEAOBAaHUS B 3aBUCUMOCTH
MPOUJEHHOIO0 MYTH OT BPEMEHH, YJUIMHECHHS TPY>KUHBI OT MPUIIOKEHHOU CHIIbI,
CHJIbl TSDKECTH TeJla OT MAacChl TeJa, CUJIbl TPEHUSI CKOJBXKEHHUS OT IUIOLIAIN
COIPUKOCHOBEHHUS TEJI U CHJIbl HOPMAJIBHOTO JaBJICHUS

® T[IOHMMAaHHE CMBICIIA OCHOBHBIX (U3MUYECKUX 3aKOHOB: 3aKOH BCEMHUPHOIO
TATOTEHMS, 3aKO0H [ 'yka

® BJAQJCHHEC CIOCOOAMM BBIMOJHEHUS PACUCTOB TNPH HAXOXKJICHUHU: CKOPOCTH
(cpemHel CKOpPOCTH), MyTH, BPEMEHHU, CHIIBI TSDKECTH, Beca Tejla, INIOTHOCTH TeJa,
00beMa, Macchl, CHIbI YIIPYTOCTH, PAaBHOJEHCTBYIOIIECH IBYX CHJI, HAIIPABJICHHBIX
[0 OJHOW NPSMOM B COOTBETCTBUE C YCIOBHMSMHU IIOCTAaBJICHHOM 3a/Jayd Ha
OCHOBAHUU UCIOJIb30BAHUS 3aKOHOB (DU3UKHU

® yMECHHE HAXOAWTh CBSI3b MEXKIY (U3NYECKUMHU BETUYMHAMU: CHIJION TSHKECTH U
Maccoil Tena, CKOPOCTU CO BPEMEHEM U IYTEM, IUIOTHOCTU TeJla C €r0 MAacCcod U
00BEMOM, CHUJION TSKECTH U BECOM Tella

® yMEHHE NepeBOAUTH (hHU3MUECKUe BeIHUMHbI U3 HecucTeMHbIX B CU n Hao6opoT

® [IOHMMaHUE TMPUHIMIIOB JCHCTBHUS JUHAMOMETpPA, BECOB, BCTPEYAIOIIUXCS B
MOBCCIHEBHON KM3HU, M CIOCOOOB oOecreueHus: OE30MacHOCTH TpH  HX
HCIOJIb30BaHUU

® YMEHHE UCIIOJIb30BaTh MOJYYCHHBIC 3HAHUS, YMEHHUS U HABBIKA B IOBCEIHEBHOM
YKU3HU, OBITY, OXpaHEe OKPYKaroIlel CpeJibl.

JlaBjieHue TBePABIX TeJl, *KUAKOCTel 1 ra3oB (21 4)

Jasnenue. JlaBnenue tBepabix Ten. JlaBinenue rasa.
OOBsicHeHHE JaBJICHHUsSI Ta3a Ha OCHOBE MOJIEKYJIAPHO-KUHETUUECKUX TPECTaBICHUN.
[lepenaya maBneHus rasamu U SkugkocTsmMu. 3akoH Ilackams. CooOrarommecs COCYABI.
Atmocheprnoe naBnenue. Mertoasl u3MepeHus artmocdepHoro maBieHus. bapomertp,
MaHOMETp, MOPILIHEBOM >KUJKOCTHBIM Hacoc. 3akOoH Apxumena. YCIOBUS IUIaBaHUS Tell.
BosnyxomiaBanue.

DpoHTATBHBIE JT2A00pPaTOPHbIE PA0OTHI.
8. OmnpeneneHre BbITAIKUBAIOLIEH CUIIbI, ACHCTBYIONIEH HA OTPYKEHHOE B KUAKOCTH TEJIO.
9. BrisicHeHHEe yCI0BUI TUTABaHUS TEa B )KUJIKOCTH.
IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YYCHHS TEMBI SBIISIOTCS:
® [IOHMMaHHE U CIOCOOHOCTh OOBSICHUTH (PU3NYECKUE SIBICHUS: aTMoc(hepHoe
JaBJI€HHUE, JaBJIEHUWE JKUJIKOCTEH, ra3oB M TBEpAbIX TeJ, IUJIaBaHUE Tell,
BO3/1yXOIlJIaBaHHE, PACIOI0KEHUE YPOBHS JKUAKOCTH B COOOLIAIOIIUXCSA COCYyaXx,
CyIIECTBOBAaHUE BO3AYIIHONW OO0O0NMOYKM 3eMITIO, CIOCOOBI yMEHBIICHUS |
YBEJIMUYEHUS TaBICHUS
® yMEHHME U3MEpATh: aTMOCPEpHOE NaBJICHHE, JaBJIEHUE XUAKOCTU Ha JAHO U
CTEHKH cocyza, CUIy Apxumeaa
® BIAJICHUE SKCHEPUMEHTAIbHBIMH METOJIAMU MCCIEIOBAaHUSA 3aBUCUMOCTH:
CUIbl ApxuMmena OT o0beMa BBITECHEHHOW BOJBI, YCJIOBUN TIaBaHUs Tella B
JKUJKOCTH OT JIEUCTBHS CHJIBI TSKECTH M CHITBI ApXuUMeia
e T[IOHMMAaHHE CMBICIIA OCHOBHBIX (DU3UYECKHX 3aKOHOB M YMEHHUE MPUMEHSATH UX
Ha TMpakTuke: 3aKoH [lackans, 3akoH Apxumena
® [IOHMMaHHE NMPUHIUIOB JAeWCTBUA OapoMeTpa-aHepouja, MaHOMETpa, Hacoca,
TUAPABIMYECKOTO Mpecca, ¢ KOTOPHIMU YEJIOBEK BCTpPEYAEeTCs B MOBCEIHEBHOM
’KHU3HU U CTIOCO00B oOecrneueHus: 6e30MacHOCTH MPU UX UCTOIb30BaHUU



® BIJQJICHHE CMOCOOAMHU BBITIOJIHCHHS PACUETOB [IJIi HAXOXKICHUS J1aBIICHUS,
JIaBJICHUE >KUJIKOCTH Ha JIHO M CTEHKHU COCya, CUJIbl ApXHUMela B COOTBETCTBHE C
MOCTAaBJICHHOM 3a7]a4i HA OCHOBAHWH HCITOJIb30BaHUS 3aKOHOB (DH3UKH

® YMEHHUE WCIOJb30BaTh I[IOJYYCHHBbIE 3HAHMUS, YMEHHS W HaBBIKH B
MOBCETHEBHOM >KU3HH, HKOJOTUHU, OBITY, OXpaHE OKpYKalolleh cpeibl, TEXHUKE
0e30MacHOCTH.

Padora u momHocTh. JHeprus (13 u)

Mexanunueckas padorta. MomHocTh. [IpocTeie MexaHu3Mbl. MOMEHT CHJIBI. Y CIIOBHS
paBHOBecHsI pblyara. «30JI0TO€ MpaBWUIO» MexaHWKW. Buabl paBHOBecus. Koaddumument
nosiesHoro nevictBus  (KIIJ[). Owneprusa. IloreHnumanpHas W KUHETHYECKAs DHEPTHUS.
IIpeBpalenue sHepruu.

@DpoHTAJILHBIE JIA00OPATOPHbIE PA0OTHI.

10. BoisicHeHHe ycliOBHsI paBHOBECHS phlyara.

11. Onpenenenue KII/I npu noaseme tena 1o HaKJIOHHOM MJIOCKOCTH.
IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYCHUS TEMBI SBIISIOTCS:

® [IOHMMaHHE U CIIOCOOHOCTh OOBSACHATH (PU3MUYECKHE SIBJICHHS: PABHOBECHE TeI
IIPEBPAILEHUE OJJHOTO BHU1a MEXaHUYECKON SJHEPTUU APYTron

® yMEHHUE U3MEpPATh: MEXAaHUYECKYIO paboTy, MOIIHOCTb TeJla, MJIeYO CHIIbl, MOMEHT
cuibl. KITJ[, noTeHInanpHy0 U KUHETUYECKYIO SHEPTHIO

® BJIQJICHUE HKCHEPUMEHTAIbHBIMU METOJAMU MCCIEA0BaHUS IpPU ONpPENEIECHUU
COOTHOILIEHUS CHJI U TIIeY, JUIsl pAaBHOBECHSI ppluara

® [IOHMMaHHE CMbICJIa OCHOBHOI'O (PM3UYECKOr0 3aKOHA: 3aKOH COXPaHEHUsI SHEPTHU

® [IOHMMaHHE MNPUHLMIIOB JAEHCTBHs phluara, OJIOKa, HAKIOHHOW IJIOCKOCTH, C
KOTOPBIMM 4YEJIOBEK BCTPEYAaeTCs B IIOBCEJAHEBHOW JKU3HM U  CIOCOOOB
oOecrieyeHns 6€30MaCHOCTH MIPHU UX UCIOIb30BAHUU.

e BJIQJICHUE CIIOCOOAMM BBINIOJIHEHUS PACUETOB JUIsl HAXOXKICHMS: MEXaHMYECKON
paboThl, MOIIHOCTH, YCJIOBHSI PaBHOBECHUS CHJI Ha pbluare, MmoMmeHnrta cuiibl, KITJI,
KMHETUYECKOW U NIOTEHIUAIbHON YHEPTUH

® yMEHHE UCIOJb30BaTh MOJYYECHHbIC 3HAHUS, YMEHUS U HABBIKM B IOBCEIHEBHOU
YKU3HU, 9KOJIOTUH, OBITY, OXpaHe OKPYKaIoIllel Cpe/ibl, TEXHUKE 0€30IaCHOCTH.

8 kuacc (68 4, 2 u B HegeN10)

TermnoBble siBjieHust (23 4)

TennoBoe nBmxeHune. TemnoBoe paBHoBecue. Temmneparypa. BHyTpeHHsA 3Heprusl.
Pabora u rtemnonepenaya. TemnmonpoBonHocts. Koupekuus. Wznyuenuwe. KomumuectBo
TEIUIOTHI. Y IeNibHasl TeIJI0eMKOCTh. PacueT koimdecTBa TEIJIOTHI NMPH TerooOMeHe. 3aKoH
COXpPAaHCHHUSA U MMPEBPALICHUA SHEPTHUU B MCXAHUYCCKUX U TCIJIOBBIX MMPOLECCaX. IInaBnenue u
OTBEPJEBAaHUE KPUCTANIMYECKUX TeJ. YJelbHas TeIloTa IulaBiieHus. Mcmnapenue u
KoHeHcauusa. Kunenuwe. BnaxHocTe Bo3ayxa. VYienpHas Temjaora IapooOpa3oBaHHUS.
OOBbsicHEeHHEe W3MEHEHMs arperaTHOro COCTOSIHMS BEIIeCTBA HAa OCHOBE MOJEKYJISIPHO-
KMHETHYeCcKuX npezacrasieHuil. [IpeobpazoBanue sHEpruy B TEIUIOBBIX MallMHax. /|Burarens
BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ[ TeruoBoro asuratens. DKOJIOTHYECKHE
HpO6J’I€MLI HCII0JIB30BaHUs TCIIJIOBBIX MaIllUH.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI
1. CpaBHEHUE KOIMYECTB TEIJIOTHI MPH CMEITUBAHUU BOJIbI PA3HOM TeMIIepaTyphl.
2. U3mepenue yaenbHON TEMITOEMKOCTH TBEPIOTO Tea.
3. U3mepeHue BIaxxHOCTH BO3yXa.
Hpel]MeTHblMl/l pe3yJbTaTaMi IIPU U3YUCHUHN TEMBI ABJIAIOTCA:
® T[OHMMAaHHE U CHOCOOHOCTh OOBACHATH (UINYECKUE SBICHUS: KOHBEKIIUS,
U3IydeHUe, TETUIONPOBOJIHOCTh, HM3MEHEHHE BHYTPEHHEH »JHEprum Tela B
pe3ynbTaTe TeTuIonepeaadn Wik padoThl BHEITHUX CHJI, UCTIapeHne (KOHACHC Al )



U TU1aBjieHue (OTBepAeBaHKEe) BEIIECTBA, OXJIAXKACHHUE KUIKOCTU MPU UCTIapEHUH,
KOHACHCAalWA, KUTICHUEC, BBIITAICHUC POCHI

® YMEHHE U3MEPSTh: TEMIEPATYPY, KOJTUYECTBO TEILJIOTHI, YAECIbHYIO TEINIOEMKOCTh
BCIICCTBA, YACJIBbHYIHO TCIUIOTY IUIABJICHHUA BCUICCTBA, YACJIbHAA TCIUIOTY
napooOpa3oBaHus, BIAXKHOCTh BO3yXa

® BJIaJACHUC SKCIICPUMCHTAJIbHBIMU METOAaMU HUCCIICAOBaHUA aBUCHUMOCTHU
OTHOCHUTEIIBHOMN BJIaXXHOCTH BO3yXxa oT JaBJICHU S BOAAHOI'O rnapa,
COJZIEpXKAIIEerocss B BO3yXe IPU JAHHOM TeMIeparype M JaBJEHUs HACBILIEHHOTO
BOJSTHOTO I1apa: ONpPEACIICHNs YAEIbHOU TEINIOEMKOCTH BELIECTBA

® [JOHMMaHUE NPHUHIMIIOB JEUCTBHUS KOHACHCAIIMOHHOIO U BOJIOCHOI'O TUI'POMETPOB
MICUXPOMETPA, ABUTATENS] BHYTPEHHErO CropaHusi, MapoBOi TYpOUHBI C KOTOPBIMHU
YeJOBEK IOCTOSHHO BCTPEYAETCS B IOBCEJHEBHOW JKM3HH, U CIIOCOOOB
obecrnieueHns 6€30MacHOCTH MPU UX UCIIOJIb30BAHUN

® [IOHMMAaHHE CMBbICIAa 3aKOHA COXPAaHEHUS M NPEBpALICHUS DHEPIUM B
MCXAaHUYCCKHUX U TCIJIOBBIX MPOLECCAX U YMCHHUEC IPUMCHATH €TI0 HAa IPAKTUKE

® OBJAJICHHE PA3HOOOPA3HBIMU CIIOCOOAMU BBITIOJHEHUSI PACUETOB ISl HAXOXKACHUS
yIETbHOM TETIOEMKOCTH, KOJIMYECTBA TEIIOTHI, HEOOXOIUMOTO Ui HAarpeBaHUs
TCJIa WKW BBIACIACMOIO HM IIPpU OXJIAXKIACHUU, YILGJII)HOI\/JI TCIUIOTBI CTrOpaHus,
YAEIbHOW TEIUIOTHl IUIABJIEHUS, BJIAKHOCTU BO3JyXa, YJEIbHOM TEIIOTHI
napooOpazoBanus U kouaeHcanuu, KIIJ[ termoBoro nBuraresns B COOTBETCTBUU C
YCIOBUSIMU TIOCTABICHHON 3aJ]a4i HA OCHOBAaHUH HCIIOJIb30BAaHUS 3aKOHOB (PU3UKU

¢ YMCHHC HUCIOJB30BATh IOJYUCHHBIC 3HAHHWA, YMCHUA W HABBIKU B HOBCGI[HGBHOfI
KHU3HH, Y9KOJIOTUH, OBITY, OXpaHe OKPYKAIOLIeH CpeIbl, TEXHUKE Oe30MacHOCTH.

DyiekTpUYecKue siBJIeHUus (29 4)

Onexrpuzanys Tel. J[Ba poaa aIeKTpHUYECKUX 3apsI0B.

B3aumoneiictBue 3apsoKCHHBIX Tel. [IpOBOJHWKH, IUAJICKTPUKUA U TOJIYIIPOBOJIHUKH.
DJeKTpuveckoe Iojie. 3aKOH COXpaHEHHsI JJIEKTpHUecKkoro 3apsiga. JlenmumocTh
AIIEKTPUYECKOro 3apsaa. DnekTpoH. CTpoeHne aToMa. JieKkTpuueckuit Tok. JleiicTBue
JIEKTPUIECKOTO TOJISI HA DJIEKTPUYCCKHE 3apsipl. VICTOYHMKU TOKA. DJICKTpHUYECKas IIEIb.
Cuna Toka. DJIEKTPUUYECKOE HAMpsHKEHUE. DIEKTPUUYECKOE COMPOTUBIEHHUE. 3akoH OMa s
yuacTka 1end. [locrmemoBaTenbHOE M MapajuleIbHOE COCAMHEHWE IMPOBOMHUKOB. Pabora u
MOIIIHOCTh 3NeKTpudeckoro Toka. 3akoH JDxoyns—IJlenna. Kongencarop. IlpaBuna
0e30macHOCTH MpU padboTe C IEKTPOIIPUOOPaMHU.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

4. Coopka >IeKTpUIECKOH e U U3MEPEHHE CUJIbl TOKA B €€ Pa3IMUHBIX y4acTKaX.
5. N3mepenne HanpspKeHMs Ha pa3JIMuHbIX Y4acTKaxX 3JIEKTPUYECKOM LEIH.
6. PerynupoBanue cuibl TOKa pEOCTATOM.
7. U3mepenne conpoTHBICHHUS TPOBOIHUKA IPH TTOMOIIIXA aMIIepMEeTpa M BOJIbTMETPA.
8. MI3MepeHne MOIIHOCTH U pabOThI TOKA B DJIEKTPUUECKOH JTaMIIe.
IIpeaMeTHBIMH pe3yJbTATAMM IIPU U3YYEHUH TEMBI SIBJISIOTCS:
® TIOHMMaHUE W CIIOCOOHOCTh OOBICHATH (PU3UUYECKHE SBICHUS: JIEKTPU3AIMS Te,
HarpeBaHUE TMPOBOJHUKOB JJIEKTPUUYECKUM TOKOM, DIEKTPUUECKHH TOK B
MeTajulax, SJEKTPUUYECKUE SBICHUS B TO3UIMH CTPOCHHUS aToMa, JICUCTBUS
ANEKTPUUYECKOTO TOKA
® YMEHHE W3MEPATh CHUJy DJIEKTPUUYECKOTO TOKA, JJICKTPUUYECKOE HANpPsHKCHHE,
AIIEKTPUUCCKUN 3apsl, HIEKTPUUECKOE COMTPOTHUBIICHHE
® BJAJICHHE HKCIEPUMEHTAIbHBIMU METOJAaMU MCCIIEIOBAHUS 3aBUCHUMOCTH CHUJIBI
TOKa Ha Y4YacTKe I€NU OT OJJIEKTPUUYECKOTO HAIPSIKEHUS, SJIEKTPUUYECKOIO
CONPOTHUBJICHHS MPOBOJHUKA OT €ro JJIMHBI, TUIOMAAX MOMEPEYHOTO CEUCHHS U
Marepuana



® [IOHMMaHHUE CMBICIIA 3aKOHA COXPAHEHUS JIEKTPUUECKOTO 3apsiaa, 3akoHa Oma 1ist
ydactka nenu. 3akona Jxoyns-Jlenua

® [IOHMMaHUE MPHUHIMNA ACHCTBUS JIEKTPOCKOIA, IEKTPOMETPA, raJbBaHUUECKOTO
JJIEMEHTa, aKKyMyisaTopa, ¢oHapHWKa, peocTaTa, KOHACHCATOpa, JIAMITBI
HAKaJMBAaHUSA, C KOTOPBIMH YEJIOBEK CTAJIKHUBACTCS B IOBCEAHEBHOW KU3HHU, U
croco0oB obecrieueHust 0€30MaCHOCTH MPU UX UCTIOIb30BaHUHU

® BJAJICHHUE PA3IUYHBIMU CIIOCOOAMU BBIIIOJHEHUS PACUETOB JJII HAXOXKICHUS CHUJIbI
TOKa, HANPSIKEHHS, CONPOTUBIICHUS IPU NAPAUIEIBHOM UM MOCJIEN0BATEIBHOM
COCIMHCHUH TPOBOJHHUKOB, YJEIBLHOTO COIMPOTHUBJICHHUS pPabOThl W MOITHOCTH
ANEKTPUYECKOTO TOKA, KOJWUYECTBA TEIUIOTHI, BBIIEISAEMOr0 MNPOBOJIHUKOM C
TOKOM, €MKOCTH KOHJIEHCAaTOpa, palbOThl 3JIEKTPUUYECKOTO TOJIA KOHIEHCATOpA,
SHEPIruu KOHJIEHCATOpa

® yYMEHHE HCIOJb30BaTh MOJIYyUYCHHBIC 3HAHUS, YMEHUSI U HABBIKM B MOBCEIHEBHOM
JKWU3HH, SKOJIOTHH, OBITY, OXpaHe OKpYKarolel Cpelibl, TEXHUKE O€30TaCHOCTH.

JJIeKTPOMATHUTHBIE sIBJIEHHS (5 1)

OnelTr Opcrena. MaruutHoe mnosie. MarHuTHoe 1oJe NpsSMOro Toka. MarHuTHoe
II0JIE KaTyKH ¢ TOKOM. IlocTostHHBIE MarHUThl. MarHuTHOE I0JI€ IMOCTOSTHHBIX MAarHUTOB.
MaruutHoe mnosne 3emnu. BzammopelictBue MarHuToB. JleiiCTBME MarHMTHOrO MOJS Ha
IPOBOJAHMK C TOKOM. DJIEKTPUUECKHI IBUTATEb.

®POHTAJIBHBIE JJABOPATOPHBIE PABOTBI

9. COopKka 3/IeKTpOMarHuTa 1 UCTbITAaHUE €ro ACHCTBHUS.
10. M3yueHue 31eKTpUUECKOro ABUTaTENs IOCTOSTHHOTO TOKa
(Ha MoJIemH).
I[IpeaMeTHBIMH pe3yJbTATAMM U3YUYEHUSI TEMBI SIBIISIOTCS:
® T[IOHUMaHHE U CHOCOOHOCTh OOBSACHATH (hM3MUECKUE SBJICHHS: HAMAarHHUYEHHOCTD
JKele3a M CTaIM, B3aWMMOJICMCTBHE MArHUTOB, B3aMMOJEHCTBUE MPOBOJHHUKA C
TOKOM M MarHUTHOM CTPENKHU, AEHCTBUE MAarHUTHOT'O T0JI HAa MPOBOJHUK C TOKOM
® BJAJCHUE OHKCIEPUMEHTAIbHBIMU METOJAaMHU HCCIEIOBaHUs 3aBHCHUMOCTH
MarHuTHOTO JCHCTBUSA KaTYIIKA OT CHJIBI TOKa B 1IEMHU
® YMEHHE UCIOJIb30BaTh MOJYYCHHbIC 3HAHUS, YMEHUS U HABBIKA B IOBCEIHEBHOU
YKU3HU, IKOJIOTUH, OBITY, OXpaHe OKpYKaIoIIel Cpe/bl, TEXHUKE 0€30MacHOCTH.

CgetoBble siBjieHud (13 1)

Hcrounuku ceeta. [IpsmonuHeiiHOe pacnpocTpaHeHHE cBeTa. Buamumoe nBUXKEHME
ceetwi1. OTpakeHHne cBeTa. 3aKOH OTpakeHus cBeta. [1nockoe 3epkaino. [Ipenomiienne cpera.
3akoH npenomMieHus cBeTa. JInn3bl. @okycHOe paccTossHUE TUH3bl. ONTHYECKAs CUIIA JINH3HI.
N3o6paxenus, 1aBaemble JTMH30M. ['11a3 kak ontudeckas cucreMa. OnTuueckue mpruOopsl.

®POHTAJIBHASA IABOPATOPHAS PABOTA

11. TTomy4ueHne n300pakeHUs MPU TTOMOIIN JTMH3BI.

IIpenmMeTHBIMHU pe3yJIbTaATAMHU U3YUYECHUS TEMBI SIBIISIOTCS:

® [IOHMMAaHHE U CIOCOOHOCTh OOBACHATH (PU3MUECKUE SBICHHS: NPSIMOJIUHEHHOE
pacrnpocTpaHeHHUs] CBeTa, 00pa3oBaHWE TEHW M TOJNYTE€HU, OTpaKeHUe u
IIPEJIOMJIEHUE CBETA

® yMEHHE U3MEpPATh (POKYCHOE PacCTOSIHUE COOMpPAIOIIEH JTHH3BI, ONTHYECKYIO CUITY
JIMH3BI



® BJAJEHHE OKCIEPUMEHTAIBHBIMH  METOJAaMH  HCCIEAOBAaHUS  3aBHCUMOCTH
U300pakeHHsI OT PACHOJIOKEHUS JIAMITBl Ha PA3JIMYHBIX PACCTOSHHUIX OT JIMH3BI,
yIJ1a OTpaKE€HUs OT yTIJja MaJieHus CBETa Ha 3epKajo

® [IOHMMaHHE CMBICIIa OCHOBHBIX (PU3MUYECKUX 3aKOHOB U YMEHHE MPUMEHSATH HX Ha
NPAaKTUKE: 3aKOH OTPAKEHHUS M TPEIOMIICHHUS CBETa, 3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHUs CBETA

e paznmuyarte (OKyC IMH3bI, MHUMBIA (QOKyC M (DOKYCHOE pacCTOSIHHE JUH3BI,
ONTUYECKYI0 CHJIy JIMH3bI M OINTHYECKYID OCh JIMH3BI, COOHMpAIOIIYI0 |
pacceuBarollyro JMH3bI, U300paXKeHUs, JaBaeMble COOMpAIOLIEH U pacceuBaroLIeH
JIMH30U

e YMEHHUE HUCIOJIb30BaTh IOJYyYCHHbIE 3HAHMS, YMEHHUS U HABBIKU B IOBCEHEBHOM
KHU3HH, Y9KOJIOTUH, OBITY, OXpaHE OKPYKaIOIIeH Cpebl , TEXHUKE 0€30IacHOCTH.

9 kaacc (68 4, 2 4 B HeeN10)
3aKoHbI B3aMMO/IeCTBHSA U ABUKeHUA TeJ (23 1)

MarepuanbHas Touka. Cuctema orcuera. [lepemernienue. CKopocTh MPSIMOIMHEHHOTO
paBHOMEpHOTO JABMXEHUS. l[IpsaMonuHelHOe paBHOYCKOPEHHOE MIBU)KCHHE: MIHOBEHHAas
CKOpOCTb, yCKOpeHue, nepemMeienue. ['paduku 3aBUCUMOCTH KMHEMATHUYECKUX BEITUYUH OT
BPEMEHH TMpPU PABHOMEPHOM U PABHOYCKOPEHHOM JBIKEHUU. OTHOCHUTENBHOCTH
MEXAaHHUYCCKOI'O IBUXKCHUA. FGOHGHTpI/I‘-IeCKaH U TCIUOUCHTPUYCCKAsd CHUCTCMbl MHUpPA.
WuepunanpHas cucremMa orcyera. 3akoHbl Hprorona. CBoOomnoe maneHue. HeBecomocTs.
3aKOH BCEMHUpPHOro TAroreHus. Mmmynbc. 3akoH coxpaHeHUs HMIyJbca. PeakTuBHOE
JBUKECHHE.

®POHTAJIBHBIE IABOPATOPHBIE PABOTbI

1. UccnenoBanue paBHOYCKOPEHHOI'O ABM)KEHUS 0€3 HaualbHOW CKOPOCTH.
2. U3smepenue yckopeHHsi CBOOOTHOTO MaeHUS.

IIpeaMeTHBIMM pe3yJbTATAMM U3YUYEHUS] TEMBI SIBISIOTCS:

® TIOHUMaHUE M CIOCOOHOCTHh OIHUCHIBATH W OOBSICHATH (DU3HUYECKUE SIBIICHUSA:
MOCTYIaTeNIbHOE JBWIKEHHWE, CMEHA JIHA M HOUYM Ha 3emiie, CBOOOHOE TaJcHHUE
TEJI. HEBECOMOCTb, JBI)KEHHE [0 OKPY)XKHOCTH C TIIOCTOSSHHOM M0 MOJIYJIIO

CKOPOCTBIO,
e 3HAHHWE U CIOCOOHOCTh AaBaTb OIPCACICHUA /onHCcaHus (1)I/I3I/I‘-ICCKI/IX TIOHSATHM:
OTHOCHUTCIIBHOCTD JABMKCHUA (Hepe‘-II/ICJII/ITB, B 4éM HpOfIBJ’IfICTCH),

TeOLIEHTPUYECKass U TeJIMOLEHTPUYECKass CUCTEMbl MHpa; [[epBasi KOCMHUYECKas
CKOpOCTh], PEaKTUBHOE JIBHKEHHE; (U3NUECKUX MOJIENIeH: MaTepuaibHas TOYKa,
cuctema oTcuéra, pU3NYECKNX BEIUUYMH: NEepeMelIeHHe, CKOPOCTh PABHOMEPHOTO
NPSIMOJIMHEMHOTO  JIBWXKEHMS, MTHOBEHHAass CKOPOCTb U YCKOpEHHE IpH
PaBHOYCKOPEHHOM MPSIMOJIUHETHOM JBU)KEHUU, CKOPOCTh u
LEHTPOCTPEMUTENBHOE YCKOPEHME IIPH PAaBHOMEPHOM JIBU)KEHMHM Tela IO
OKPYXHOCTH, UMITYJIbC;

® [IOHMMaHHE CMbICJIa OCHOBHBIX (PU3MYECKMX 3aKOHOB: JAMHAMHKH HbroTOHa,
BCEMHUPHOI'O TATOTEHUS, COXPAHEHUS HMMIIYJIbCA, COXPAHEHMsI DHEPIUH, YMEHUE
MPUMEHSTh UX HA MPaKTHKE U JIJIS pelieHus yaeOHBIX 3a/a4;

e yMEHHME NPUBOJIUTH MPUMEPHI TEXHUYECKUX YCTPOWCTB M JKMBBIX OPraHU3MOB, B
OCHOBE IepeMeIIeHNs KOTOPBIX JICKUT MPUHIUI PEAKTUBHOTO IBUKEHUS. 3HAHUE
U yMeHUe OOBSICHATh YCTPONUCTBO U JIEHCTBHUE KOCMUYECKUX PAaKEeT-HOCUTENEH;

® yYMCHHME UCIOJb30BaTh MOJYUYECHHbBIE 3HAHMS, YMEHUS U HABBIKM B IOBCEAHEBHOMN
XKU3HH (OBIT, IKOJIOTHS, OXpaHa 3/I0POBbs, TEXHUKA 0€30IMaCHOCTH H JIp.);



® YMEHHE U3MEPATh MTHOBEHHYI) CKOPOCTh M YCKOPEHHE INPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JBW)KEHHMH,  LEHTPOCTPEMUTENIBHOE  YCKOPEHHME  IIpHU
PaBHOMEPHOM JIB>)KEHHH 110 OKPY’KHOCTH.

Mexanndeckue Kojie0aHus M BOJHBIL. 3BYK (12 4)

Konebarensnoe nmxenue. Konebanus rpysa Ha npyxune. CBoOoaHbIe KoeOaHusl.
KonebarenbHas cucrtema. MasTHUK. AMIUIMTYHa, T[E€pUOJA, YacToTa  KOJeOaHHH.
[IpeBpalrieHrie SHEPrUM TpH  KOJIEOATEILHOM JBWKCHHH. 3aTyXalolpe KoyieOaHusl.
Breinyxnennsle kosieOanus. Pe3onanc. Pacmpoctpanenue kosneOaHMid B YNPYTHX cpenax.
[Toniepeunspie U POAOILHBIC BONHBL. J[TiHA BOJHBEL. CBSI3b JJIMHBI BOJHBI CO CKOPOCTBIO €¢
pacupocTpaHeHUs W TMepuoaoM (4acToToi). 3BykoBble BOJHBI. CKOpOCTh 3ByKa. BwIcoTa,
TEeMOpP U TPOMKOCTb 3BYKa. 9X0. 3ByKOBOH PE30HAHC.

®OPOHTAJIBHASA JTIABOPATOPHASA PABOTA

3. HccnemoBanue 3aBUCUMOCTH TIEPHOA U YACTOTHI CBOOOIHBIX KOJICOAHUN MasiTHUKA OT

JUTMHBI €70 HUTH.

IIpenMeTHBLIMHU pe3yJIbTATAMHU U3YICHHS TEMBI SIBIISTFOTCSI:

® [IOHUMAaHHE U CIOCOOHOCTH OMHUCHIBATH U OOBSICHITH (PUIUUYECKHE SBICHUS:
KOJIe0aHUsI HUTSHOTO (MAaTeMaTH4eCKOro) U MPY>KUHHOTO MAasTHUKOB, PE30HAHC
(B T. 4. 3BYKOBOH ), MEXaHUYECKHUE BOJIHBI, JUIMHA BOJIHBI, OTPA’KEHUE 3BYKa, 3XO0;

e 3HAHHE U CIIOCOOHOCTH JaBaTh OMpPENEICHUS (PUINYECKUX MOHITHI: CBOOOIHBIE
KoneOaHusi, KoiebarenpHash CHCTEMa, MasTHHK, 3aTyXawoluue KoseOaHus,
BBIHY)K/JICHHBIE KOJICOaHHS, 3BYK M YCJIOBHUS €Tr0 PaclpOCTpaHEHHS; (PU3MUECKHX
BEJIMYMH: AaMIUINTYyJa, TEpUOJl, YacToTa KojebaHul, COOCTBEHHas dYacToTa
KOJIe0aTeIbHON CHUCTEMBI, BBICOTA, [TeMOp], TPOMKOCTh 3ByKa, CKOPOCThH 3BYKA;
buznyecKkux Mojenei: [rapMOHUYecKue KoeOaHus |, MaTeMaTHUeCKUN MasiTHUK;

® BJIAJICHUC SKCIICPUMCHTAJIbHBIMU METOJAMU HUCCICAOBAHUSA 3aBUCUMOCTH IICPHUOaa
KoJieOaHu Tpy3a HA HUTHU OT JIJTUHBI HUTH.

JjIeKTpOMAarHuTHOe noJie (16 4)

OpHOpOoHOE M HEOJHOPOIHOE MarHuTHoe noJje. HanpapneHnue Toka u HampaBieHHE
JUHUM ero MarHuUTHOro mnoss. [IpaBunmo OypaBumka. OOHapy>KeHHE MAarHUTHOTO TIOJS.
[IpaBumno neBoii pyku. MHAYKIMS MarHUTHOTO 1MOJs. MarHuTHbI noTOK. OnbiTel Dapanes.
OneKkTpoMarHuTHass WHAYKIUs. Hanpasnenwe wuHaykuumoHHoro Toka. IlpaBuno Jlenma.
SBnenne  camomHaykuuu. llepemeHHslidi  TOk. ['eHepaTop  NMEPEMEHHOTO  TOKA.
[IpeoOpa3oBanust  >Heprum B dJekTporeHepatopax. Tpanchopmatop. Ilepenaua
AIIEKTPUYECKOW SHEPruM Ha PACCTOSIHME. DJIEKTPOMATrHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE
BOJIHBL. CKOPOCTh pACIIPOCTPAHEHUS ANEKTPOMATHUTHBIX BOJIH. BiMsiHUE 371€KTPOMarHUTHBIX
U3Ty4yeHull Ha KuBble opranu3mbl. KonedarenbHblit KOHTYp. [lonydeHune 31eKTpoMarHuTHBIX
konebanuii. [IpuHIUIBI pPaguOCBsI3W U TENEBUACHUS. DIEKTPOMArHUTHAs MPHPOJAA CBETa.
[Ipenomnenue cBera. Ilokazarens mnpenomiienus. Jucnepcus cpeta. llBera Ttem. Twumbl
ONTHYECKUX CHeKkTpoB. Ilormomenne u ucnyckanue csera aromamu. IIpoucxoxaeHue
JIMHENYaThIX CIIEKTPOB.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTBI

4. 3ydenue siBACHUS JIEKTPOMATHUTHON UHAYKIUH.
5. HabnroeHue CrijioHoro U JMHEHYaThIX CIIEKTPOB UCITYCKaHUS.
IIpeaMeTHBIMM pe3yJIbTATAMHU U3YyYEHUS TEMBbI SBIISIOTCS:
® TIOHMMaHWE W  CIOCOOHOCTh  OMUCHIBATH U OOBSACHATh  (U3HUECKHUE
SIBJICHHSI/TIPOLIECCHI: DJICKTPOMArHUTHASI UHIYKIINASI, CAMOMHIYKITUS, TTPEIIOMIICHUE



CBETa, JUCHEPCHsl CBETa, MOIJIOIIEHHE W HCIyCKaHWE CBETa aToOMaMmu,
BO3HUKHOBEHUE JINHENYAThIX CIIEKTPOB U3JIyUYEHUS U MOTJIOLICHHUS;

e yMEHHE JaBaTh ONpeAeNeHus / onucanue (GU3NUecKUx MOHATHI: MarHUTHOE TOJIE,
JUHUM MAarHMTHOM MHIYKIMH; OJHOPOAHOE U HEOJHOPOJHOE MAarHUTHOE IIOJIE,
MarHuTHBII MOTOK, MEPEMEHHBIA 3JEKTPUYECKUA TOK, 3JIEKTPOMAarHUTHOE MOJIE,
QJIEKTPOMAarHUTHBIE  BOJIHBI, 3JIEKTPOMAarHUTHbIE  KOjeOaHus, PpPaguoCBA3b,
BUJUMBIA CBET; (DU3MUECKUX BEIMYMH: MarHUTHAas WHAYKUIHS, WHIYKTHUBHOCTH,
IepuoJl, YacToTa M aMIUIUTyJa SJCKTPOMArHUTHBIX KOJICOAHUH, IOKa3aTeln
MIPEJIOMJIEHUS CBETA;

e 3HaHuEe (POPMYTUPOBOK, IMOHMMAHHE CMBICIA W YMEHHE MPHUMEHSTh 3aKOH
IIPEJIOMJICHUS CBETA U NpaBuiio JIeHa, KBaHTOBBIX HocTyaaToB bopa;

e 3HAHME Ha3HAYEHMs, YCTPOKWCTBA U NPUHIUIIA IEUCTBUS TEXHUYECKUX YCTPOUCTB:
3JIEKTPOMEXAHUYECKUI  MHAYKIMOHHBIA  TE€HEepaTop  IMEPEMEHHOr0  TOKa,
TpaHnchopmaTop, KouedaTeIbHbIH KOHTYpP; AETEKTOp, CIIEKTPOCKOII, CIIEKTporpad;

® [IOHMMaHHUE CYyTHU METOJA CIEKTPAJIbHOI0 aHAJIN3a U €r0 BO3MOXKHOCTEM.

Crtpoenue atoma u atoMHoro siapa (11 1)

PagnoakTHBHOCTH KaK CBUAETENBCTBO CIOKHOTO CTPOCHHUSI aTOMOB. Albda-, 6eTa- u
ramma-uznydenusa. Omnbitel  Pesepdopma. SAnepnas moxpens aroma. PaanoakTuBHBIE
MMpeBpalICHsA aTOMHBIX AOCP. CoxpaHeHHe 3apsAJ0BOro U MaCCOBOI'0 4YHCCI IIPU AACPHBIX
peaknusax. OKCIepUMEHTAIbHBIE METOAbl HCCIe0BaHUs vacTHll. IIpoTOHHO-HEHTpOHHAS
Moaenb sapa. DU3nUecKril CMBICH 3apsJ0BOro U maccoBoro uucen. M3oromsl. IIpaBuna
cMelneHus g anbda- U Oera-pacnajga Mpu SACPHBIX peaKUUsX. DHEPrUs CBsI3U YacTHUIl B
anpe. Jenenue snep ypana. llenmnas peakuus. SnepHas sHepreTuka. OKOJIOTMYECKUE
npo0OsieMbl paboThl aTOMHBIX 3MeKkTpocTaHiuil. Jlosumerpus. [lepuon momypacnana. 3akoH
PaaAOaKTUBHOI'O pacmajia. Bausuane PaaAOaKTUBHBIX I/ISJIy‘-IeHI/Iﬁ Ha JKHMBBIC OPraHU3MBbI.
TepmosinepHas peakuus. Mcrounnku sHeprun CosHIA U 3BE3 1.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

6. MI3mMepeHue ecTeCTBEHHOTO paAHalliOHHOr0 (hOHA JO3UMETPOM.

7. U3ydeHue aeneHus siapa aroMa ypasa 1o ¢pororpaduu TpeKkos.

8. OueHka nepuo/a rnojrypacrnaja HaXoAsIIUXcs B BO3/lyXe MPOJYKTOB pacrajia raza pajoHa.
9. M3ydeHune TpeKoB 3apsyKEHHBIX YaCTHI] 10 TOTOBBIM (oTOrpadusim.

IIpenmMeTHBIMHU pe3yJIbTaTAMHU U3YUEHUS TEMBI SBIISIOTCS:

® [IOHMMaHHE M CHOCOOHOCTh OINHUCBHIBATH M OOBACHATH (PU3UUECKUE SIBICHUS:
PaAMOaKTUBHOE U3JTyYeHHE, PAIMOAKTUBHOCTb, HOHU3UPYIOIIEE U3TyUYEHHUE.

e 3HaHME M CIIOCOOHOCTh JaBaTh OINpPENIEICHUSA/ONUCAHUS (QU3UUECKUX MOHATHUI:
paluOaKTUBHOCTh, anb(a-, 6eTa- U raMMma-4acTHUIlbl; (PU3MUECKUX MOAEIeH: MoJenu
cTpoeHust atoMoB, npeanoxxenHsle . /1. Tomconom u 3. Pesepdoprom; puznueckux
BEJIMYMH: TOIJIOIIEHHAs /1032 M3IydeHHs, K03()UIMEHT KauecTBa, HKBUBAICHTHAs
71033, TIEpUO/JI MOJTypacnaja.;

® YyMEHHME NPUBOAUTH NPUMEPHl U OOBICHATH YCTPOMCTBO M MPHUHLUI JEHCTBUS
TEXHUYECKUX YCTPOMCTB M YCTaHOBOK (B TOM uyHcie): cueTyuk I'eilirepa. kamepa
BuiibcoHa, my3sIppKOBasi Kamepa, IAEPHbIA PEaKTOP Ha MEJIEHHBIX HEUTPOHAX

® JCIOJb30BAaHUE IOJYUYEHHBIX 3HAHWN, YMEHMM M HABBIKOB B IIOBCEIHEBHOH >KM3HU
(OBIT, 5KOJIOTHSA, OXpaHa 3/10pPOBbs, TEXHUKA O€30MaCHOCTHU U JIp.);

® YyMEHHE W3MEpPATh: MOIIHOCTh JO03bl PAJAMOAKTUBHOIO M3JIy4€HHS OBITOBBIM
JO3UMETPOM _

e 3HaHME (OPMYIMPOBOK, IIOHMMAaHUE CMbICIAa W YMEHHE MPHUMEHATh 3aKOH
.COXpaHEHMs] MAacCOBOI'O YHCJA, 3aKOH COXpaHEHMs 3apsia, paguoaKTHUBHOIO
pacnaza., IpaBuiIO CMEILCHHUS;



® [IOHMMAaHHUE CYTH SKCHEPHUMEHTAIBHBIX METOJIOB HCCIICAOBAaHNS YACTHIL;
® yYMEHME HCIIOJIb30BaTh MOJy4YCHHBIC 3HAHUS B MOBCEAHEBHOM *u3HU (BbIT, 3K0M0THS,
OXpaHa OKpYXarollel cpeibl, TeXHUKa 0€30IacHOCTH U [Ip.)

Crpoenue u 3BoI01usA Beesiennoi (5 4)

CocraB, cTtpoenue u npoucxoxaenue CoiaHeuHoil cucteMsl. InaneTsl 1 Manble Tena
CounneuHoii cucteMbl. CTpoeHue,
usnydenue u 3Bosronus CosHia u 38e311. CTpoeHHE U 3BOJTIOIHS
Bcenennoii.

IIpexMeTHBIMHU pe3yIbTATAMH M3yUCHHS TEMBI SIBIISIOTCS:

® T[PEICTaBICHHE O COCTaBE, CTPOCHHUH, MPOUCXOXKICHHH M Bo3pacte CONHEYHOMH
CHCTEMBI;

® yMEHHUE MPHUMECHATh (PU3MYECKUE 3aKOHBI Ui OOBSICHEHHS JBW)KCHUS ILJIAHET
CoHEeYHOU CUCTEMBI,

® 3HATh, YTO CYIICCTBEHHBIMH IMapaMeTpaMH, OTIUYAIOUIMMHU 3BE3MBI OT IUIAHET,
SIBIISIIOTCSL UX MAcChl U MCTOYHUKU DHEPTUHU (TEPMOSIEpPHBIE PEaKkIMH B HEApax
3BE3]1 ¥ paJIMOAKTHBHBIC B HEJIPaxX IUIAHET);

® CpaBHUBaTh (PU3MYECKHE W OPOUTANBHBIC MapaMETPhl IUIAHET 3€MHOW TPYIIIBI C
COOTBETCTBYIOIIMMH ITapaMeTPaMH IUIAHET-THTAaHTOB U HAXOJIUTh B HUX 0OIIee U
pa3nuyHoe;

e 00bscHATH cyTh 3PdekTa X. Jlomnepa; popmynupoBaTs U 00BSICHATH CYTh 3aKOHA
3. Xab0:a, 3HaTh, YTO ATOT 3aKOH SIBUJICSA SKCIIEPUMEHTAILHBIM MOATBEPKICHHEM
MoJIeI HecTalmoHapHoi BeeneHHol, oTkpbiTol A. A. @puimMaHoM.

HanpasieHusi IPOeKTHOM JeSITEJIbHOCTH 00y4AIOIINXCH:

OxpaHa OKpy’Karollel Cpebl B JIECY, HA MOPE, B TOPOJE, 110 MECTY MPOKUBAHUS U
y4eOBl.

CkopocThb ABUKEHUS aBTOTPAHCIIOPTA U TOPMO3HOM ITyTh aBTOMOOHUJIS.
ITonesnoe u BpenHoe tpenue. [IpaBuiia 1OpOKHOTO U MEIIEXOAHOIO IBUKEHUS. Mepbl
IIPEAOCTOPOKHOCTH MPHU roJiosiesie. be3omacHoe moBeeHrne Ha J0porax BO BpeMs rojoiiea u
noxas. bezonacHsli ciyck 1o kaHaty. Okxa3zaHue IepBOi MEAUIIMHCKON IIOMOIIHN ITPH
TpaBMax. be30MmacHOCTh MOBEAEHUS Ha JOporax. PacyeT CKOpoCTH ABMKEHUS TPAHCIIOPTA U
TOPMO3HOT0 IyTH. Pacuer TpaekTopuu ABHKEHUs TpaHcnopTa. Jlopora rina3zaMu BOIUTENS U
nenexosa.
CKOpOCTb JBM)KEHHUS aBTOTPAHCIIOPTA M YMEHBIIEHUE BBIOpOca B aTMOC(epy OTPaBIISIOLINX
BEIIECTB.

OKOHOMMUS 3HEPTOPECYPCOB IPU UCIIOJIB30BAHNN B IPAKTUKE SIBJICHUSI HHEPLIUH.

['paBuTanmonnsie mpiIeocanounbie kamepsl. M3C s mmobanbHOTO W3YYEHUS BIIMSTHUS
JIeATEIbHOCTH Y€JI0OBEKA Ha IPUPOY IJIAHETHI.
[TpoGiembl kocMuueckoro mycopa. LleHTpoOexkHble ouucTuTenu. MUpOBbIe HOCTHXKEHUS B
OCBOEHUU KOCMHYECKOI'O IMPOCTPAHCTBA. 3HAUYEHUE O30HA U O30HOBOIO CJIOS ISl JKM3HU
YeJIOBEeKa. JKOJOTWYECKH BpPEIHBIE IOCIEACTBUS HCIOJIB30BAaHUS BOJHOTO M BO3IYIIHOTO
TpaHcnoprTa. EquHbIi MUpOBON BO3YIIHBINA U BOJAHBIA OKEAHBI.

Dkojoryyeckass 0€30MacHOCTh pa3MYHBIX MexaHu3moB. CBs3p mporpecca
YeJ0BEYECKOM MMBHIM3alMU C 3HepromnorpedienueM. lllymoBoe 3arpsi3sHeHHE Cpejbl,
MOCHEACTBUS U MYyTH €ro npeoaosieHus. [Ipu3Haku yTOMJIEHHUsS] OPraHoOB CiIyXa, CIIOCOOBI UX
cHATUA. MUKpOKIMMaT B Kjacce M KBaptupe. ['omocoBoil ammapaTr uenoseka. CiyxoBoi
anmapat yenoBeka. [Ipodunaktuka HopMaibHOrO ciayxa uyenoBeka. [lepkyccust B MeaulnHe.
VYabpTpasByk u HH(pa3ByK, WX BIHMSHHE Ha dYeloBeKa. Ponb ynbTpa3Byka B OHOJOTHU U
MeIUIMHE. AKYCTUUECKHE OYKHU. YIIbTPa3BYK. YJIbTpa3ByKOBasi OUMCTKa Bo3lyxa. BpemHoe
BIIMSIHAE BUOpaIMii Ha YeIOBEYECKHUI OpTaHu3M.



PacnipocTpaHeHue 3arpsi3HAOMIKX BELECTB B aTMOC(EpPe U BOAOEMAX.

VIcTOUHHKM TBEPHBIX, KUIKUX M Ta3000pa3HBIX BEIIECTB, 3arpsA3HAIOUINX OKPY)KAIOUIYIO
cpeny.
Mepsi 6€301aCHOCTH TPU 3HAKOMCTBE C HEM3BECTHBIMU BEIleCTBaMHU. BiusiHue mapoB pTyTH
Ha opraHu3Mm uyenoBeka. Juddysus B xuBO mpupoje, ee poib B NUTAHUU M JIbIXaHUU
YeJI0OBEKA U )KUBBIX OpraHU3MoOB. [ urnena koxu. Morouye cpeacTsa U paBuila UX XpaHEHUs
U MCII0JIb30BaHMs B OBITY.

BnusiHue XxapakTepuCTHK OKpYXKaloled cpeabl (Temmeparypa, arMmocdepHoe
JIaBJIEHHUE, BIA)KHOCTh) HA KU3HEAEATEIbHOCTh YenoBeka. CoOI0JeHHe TEIIOBOIO PEXUMA B
mKojge M JoMa. [uruennyeckue TpeOOBaHMA K BO3MyXO00OMeHy B Kiacce.  BnusiHue
NOBBIICHHOW M TIOHMKCHHOM TEMIIEpaTyphl Ha OpraHus3M uenoBeka. Oka3zaHue NepBON
MIOMOIIM TIPH BBICOKOH Temmeparype ((pu3udecKue METOIbl OXJIAXICHUS Tela 4eJI0BeKa Ipu
BBICOKOM TeMmIlepaType M corpeBaHue Tejna mnpu oOMopoxeHuu). Kpyrosopor Bo3ayxa B
npupose. Ponb ucnapeHus npu IMOHM)KEHHU TEMIIEpaTypbl BO BpeMs OOJE3HM U IpU
OXJIQKJEHUHU IMPOLYKTOB IIMTaHMs B JIETHEE BpeMs Ha IpUpoAe. BiusHue BIaKHOCTH Ha
CaMOYyBCTBHE UY€JIOBEKa.

CocynucTsle peakuuu Ha IOBbIIIEHHE TeMmneparypbl. IlpuHnuner 3akanuBanus. IIpaBuna
npoBeTpuBaHus nomeuieHuil. dDaxkTopsl, crocoOcTByromme obmopoxkeHuto. Kak Hano
0JIeBaThCs 3UMOM, 4TOOBI HE MOJYYUTh OOMOpOXKEHME, MpaBuiia MPHEMa COJHEYHBIX BaHH.
Oxazanue rnepBoi MOMOIIH MTPH TETIOBOM yAape 1 0OMOPOKEHHH.
3arpsi3HeHue atMocdepbl BBIXJIONMHBIMM Ta3aMM M HMX BIMSHUE Ha 3[0POBbE YEIOBEKA.
Oxpana okpyxatomieit cpenbl. [lapaukoBbrii 3¢dekr. HoBble Buubl TormuBa. Hapymenue
TEIUIOBOI0 OajaHca MPUPO/IBI.

[TpaBuiia O0e30macHOCTH MpU TPAHCHIOPTUPOBKE M MEPETMBAHUU FOPIOYUX BEIIECTB.
BriusiHue cTalimoHapHOTo 3J1€KTpUUECTBa HA ONOJIOTHYECKHUE OOBEKTHI.
Hcnonp30BaHue >IEKTpUYECTBA B MPOU3BOACTBE, ObiTy. [IpaBmia Oe3omacHOi paboOThI ¢
JIEKTPUUECKUMH IIpubopaMu B 1IKoje U JoMa. KopoTkoe 3aMblkaHME M €ro MOCIEICTBHSL.
[Tpenoxpanutenu u Bpen ‘“kydkoB”. Ponp 3azeminenus. I[loBereHue BO Bpemsi T'poO3bl.
OnacHOCTb ONOP BBICOKOI'O HAPSKEHUS UM TpaHCPOpMaTOpHOU OyIKHU, U 0OpbIBa MPOBOAA
BBICOKOI'O HampspKeHHsl. ATMOC(EpHOE 3JIEKTPUUYECTBO. DJIEKTPUUYECKUI CIOCOO OYUCTKU
BO3AyXa OT MbUIM. BiusHue MarHUTHBIX Oyph Ha caMouyyBCTBUE uesoBeka. IIpumeHeHue
MarHuToB B MeJauluHe. lcronb3oBaHHE MarHUTHBIX CEpeXeK, OpaciieToB, MarHUTHBIX
nprOOPOB AJIS IPOpAIIUBAHUS CEMSIH.

BnusiHue 35eKTpoMarHuTHOTO oI Ha OUOJIOrHuecKue 0OBbEKTHI.

[TpeumymectBo anexkTporpancnopta. Crnocodbl skoHOMuUHM 3iekTposHepruu. ['9C. JIOII
Vxynumenue 3peHus npu yiabTpaduoneroBom obOiaydeHuu. IIpodunaktuka 3amwurthl a3 B
APKHUH COJHEYHBIN [I€Hb, B ICHBIN 3UMHUU JI€Hb, HAa BOJE, B TOpaXx.
W3MeHeHne Mpo3payHOCTH aTMoc(epbl MOJ AEHCTBHEM aHTPONOIeHHOro (akTopa M €ro
DKOJIOTMYECKUE TIOCIIEACTBHUS.

OrnacHOCTh MOHU3UPYIONIEH paguanuu. EcTecTBeHHBIN paiualiuOHHbIN (OH.
ADC u ux cBsa3p ¢ okpyxarwomeil cpenoil. Karactpopa na UepHoObuibckoit ADC u eé
MOCIIEACTBHSL.
DKoJornyeckre MpooOieMbl siIepHON 3HepreTukH (Oe30MacHOe XpaHEHUE paJuOaKTHBHBIX
OTXOJIOB, CTENEeHb pHUCKA aBapuil HAa AaTOMHBIX JJEKTpocTaHUMsX). JlydeBas Oo0ye3Hb.
SnepHas BoiiHa — yrpo3a >KM3HHU Ha 3eMJIe.



6. TemaTn4yeckoe MIIAHUPOBAHUE
7 kiacc

Tema, conep:xanue

XapakTepucTHKA OCHOBHBIX BUJIOB Y4€OHOM
AeSITeILHOCTH YYAIIMXCS

Bgenenne (4 yaca)

dusuka — Hayka O  [OPHUPOJIE.
dusnyeckue ABiacHUA. OU3MYSCKHE CBOMCTBA TEI.
HaGmonenue u onucanve (pU3NYECKUX SBICHUM.
dusnyeckue BeTUYUHBI. V3MepeHus Gpu3nuecKkux
BEJIMYUH: JUIMHBI, BPEMEHHU, TEMIIepaTyphbl.
dusnyeckue nMpudopbl. MexayHapoiHas cucTeMa
eauHul. TOYHOCTh M IOTIPEIIHOCTb WU3MEPECHMM.
dusuka U TEXHUKA.

Habnronate 1 onuchIBaTh (PU3UYECKHE SBICHHUS.
VY4acTBOBaTh B 00CYX/ICHUH SBICHHUS NaJICHUS TE
Ha 3eMJIIO.

Bricka3bIBaTh MpeanonoKeHNs, THIIOTE3bI.
OmnpenensTs LeHyY JAeICHUs Kbl Tpudopa

HOTPEIIHOCTh U3MEDEHUS.
[TooBonuTe HaOMOneHUs (GU3NYECKUX SBICHUM:
U3MEDATh (hU3WYECKHe BEIMYMHBI: PACCTOSHUE,
IIPOMEXYTOK BPEMEHHU, TEMIIEPATYPY.

IlepBoHaYaJibHbIE CBEICHHUSI O CTPOCHUH
BemecTBa (6 1)

CtpnoeHue BEIIECTBA. OnbITEL.
JIOKa3bIBAIOIINE ATOMHOE CTDOEHHUE BEIIECTBA.
TemsoBoe OBUXKEHHME AaTOMOB X MOJEKVIL.
BoovHoOBckoe nBuxkenue. duddviusa B rasax.
JKUIOKOCTAX W TBEDIBIX Telax. BzaumMonericTBue
YyacTUL BeLIeCTBA. ArDerarHble COCTOSHUS
BelrecTBa. MoInenu CTDOEHUS TBEDIBIX Tell.
JKunkocreii u  rasoB. OOBSICHEHHWE CBOWCTB
ra3oB. JXKUIKOCTEH M TBEDIBLIX TEI HAa OCHOBE
MOJICKYJISIPHO-KMHETHYECKUX TTPECTABICHUM

Habmtonate 1 00bICHATH sBIIeHUE AUPPY3HH.
BBIMONHATE OMBITEI IO OOHAPYKEHHUIO JIEHCTBHS
CHJI MOJEKYJISApHOro MpUTsDKEeHUs. OOBICHATH
CBOICTBA Tra3oB, XUIKOCTE W TBEPABIX TEJI Ha
OCHOBE aTOMHOM TE€OpUM CTPOCHHUS BEIIECTBA.

B3aumopeiictBus Tea (23 1)

Mexanundeckoe pasuxeHue. Tpaexropus. IlyTs.
PaBHOMEpHOE W HEpPABHOMEpPHOE JBHIKCHUE.
Ckopoctb. ['padviku 3aBUCUMOCTH ITYTH U MOYIS
CKOpOCTM OT BpEMEHHM JBWXeHus. HHepuwus.
HNueptHocTh Ten. B3aumopeictsue ten. Macca
tena. M3mepenne wmaccel Tena. [ImoTHOCTH
BemectBa. Cunma. Cuma  Tsoxectu.  Cuna
ynpyroctu. 3akoH ['yka. Bec Tema. CBsi3p MexIy
CUJION TSKECTH M Maccoi Tena. Cuiia TSKECTH Ha
npyrux 1uianerax. Junamometp. CroxeHue IBYX
CWJ, HalpaBJIEHHbIX 1O OJHOW  HIPSIMOIl.
PaBHognelicTByromas nByx cui. Cuna TpeHwus.
Oduznyeckas npupoaa HebecHbIX Ten ColHeYHON
CHUCTEMBI.

PaccuutbiBaTh myTb M CKOPOCTH Te€la IIpU
PaBHOMEPHOM MPSIMOJIMHETHOM JIBUKCHUH.
IIpeacraBnsaTe  pe3yiabTaTbl  U3MEPEHHH U
BBIUMCICHUM B BuAe TaOmuL U TpauKOB.
Onpenenars myTh, NPONICHHBIA 3a JIaHHBIN
IIPOMEXKYTOK BpPEMEHH, MU CKOPOCTh Teja IO
rpaduKy  3aBUCUMOCTH TYTH  PaBHOMEPHOIO
JIBWKEHHSI OT BpeMmeHU. M3mepars maccy Ttena,
U3MEpPATh IUIOTHOCTH Bemllectsa. Mccienosars
3aBUCUMOCTb YJ/UIMHEHUS CTAJIBHOW IPYXUHBI OT
IIPUJIOKEHHON cuibl. MccienoBats 3aBUCHMOCTB
CUJBl  TPEHHMSI  CKOJBXEHUS  OT  IUIOIIAIU
COIPUKOCHOBEHUSI T€I U CHJIBI HOPMAJIBHOIO
napieHus. M3MepsTh CHIIbI B3aMMOJICHCTBUS JBYX
TeJl.

laBneHHe TBEPABIX TeJl, KMAKOCTEH M ra3os
(21 v)

ITaBnenue. JlaBieHue TBennblx Ten. llaBieHue
raza. OObBACHEHWE HaBJIEHWUSA Ta3a Ha OCHOBE
MOJIEKVIIDHO-KMHETUYECKUX  IIDENCTABIICHUMA.
I[lepenaya maBimeHusT TazaMl M JKUIKOCTSIMHU.
JakoH [lackamnsa. CooOmarmuecss COCVIBIL.
ATtmochennoe maBieHHe. MeTOmbl W3MEDEHUS
arMochenHoro nasiaeHusa. banomern. MaHOMETD.
HODIUIHEBOU KU IKOCTHBIN Hacoc. 3akoH
Apxumena. Ycnosusa JIaBaHUS TEJl.

OOnapykuBaTh CYIIECTBOBaHHE aTMOC(HEpHOTOo
JTaBJICHUS.

OOBsACHATL TPUYMHBI TJIaBaHUS Ten. 3MepsTsh
cury Apxumena.

WccnenoBath yciaoBusi MiaBaHus TeIl.




BozayxonnaBaHue.

Padora u MouHoCcTh. DHeprus (14 4)

Mexanuueckas nadora. MomHocTh. [InocTeie
MEXAHU3MBI. MowmeHT CUJIBI. VYcnosus
DABHOBECUSA DbBIYAra. «30JI0TOE  TMDHABUIIO»
MexaHUukKu. Bunel paBHoBecusa. Kordbdunuenr
MOJIE3HOTO efcTBUSA (KITD. DHEDTHA.
[ToTeHnmanbHass W KUHETUYECKas DSHEPrus.
[IpeBpanienue sHEpruu.

HccnenoBaTh yCloBHsl PaBHOBECHs pblyara.
N3mepsaTh paboTy CHUIIBL.
W3MepsaTh MOLIHOCTb.

N3mepsts KIII HaKJIIOHHOM INIOCKOCTH.
Boruucnars KITJI npocThix MEXaHU3MOB.

8 kiacce

TeMa, CoaepkaHue

XapakTepucTHKA BU/IOB /1eATEJIbHOCTH
yqaumxcs

TenoBble aBaeHUs (23 4)

Tenmosoe nBuxeHne. TemmoBoe naBHOBECHUE.
Temnevarvna. Buvroennss sneprus. Pabdora
u TeIUIoeneIaya. TenaonnoBOIHOCTS.
Kousexkuus. N3nvuenue. KonnuectBo
TEIUJIOTHl. YIIenbHasd TEIUIOEMKOCTHL. Pacuer
KOJIN4YeCTBa TCIIJIOTHI IImu TCHJIOO6MCHC.
3aKOH COXDaHEHHUS U IIDEBDAILIECHUS PHEDIUU
B MEXaHUYECKMX M TEIJIOBBIX MDOIIECCax.
[InaBiaenue u OTBEDIEBAHUE
KDUCTAJUIMYECKUX TeJ. YIelbHas TemioTa
mwiaBiaedus. McomaneHue W KOHIEHCALWA.
Kunenune. Bnaxs"octs Bo3ovxa. YIelbHas
Teruiora mavooOvaszoBaHusg. OObBICHEHUE

U3MEHEHUS arperatHoro COCTOSIHUASA
BEIIIECTBA Ha OCHOBE MOJIEK VIIIDHO-
KUHETUYECKUX IDEICTABICHUN.
I[IbeoOvazoBanre DHHEDIUH B  TEILUIOBBIX
MalllnHax. JIBurareinsb BHVTDEHHETO
CronaHusl. [TaboBas TVDOUHA. KI1IO
TEILIOBOTO JIBUTATENA. JKOJIOTUYECKHUE
IDO0JIEMBI HUCIIOJIL30BaHUI TEILIOBBIX
MAIIIWH.

HaGmronaTe n3mMeHeHue BHYTPEHHEW SHEpPrumy|
TeJa TP TEIulonepeaadye U padoTe BHEITHUX|
cun. HUccnenoBarh sBICHHE TEIJIOOOMEHA MpPH
CMEIIMBAHUM XOJIOAHOW U TOPSYEH BOJIBI.
BI)I‘-II/ICJUITI) KOJINYECCTBO TCIIJIOTBI U YILGJII)HYIO
TEIJIOEMKOCTh BEIIECTBA IIPH TEIUIONepeaaye.
M3mepsaTh yneapHyr0 TEIIOEMKOCTh BEIIECTBA.
N3mepsTh TEIUIOTY IUIaBJIECHUS JIbJA.
WccnenoBath TemsoBble CBOHCTBA MapaduHa.
Habmronate m3MeHeHUsT BHYTpEHHEH JHEpruu
BOJbBI B pe3YJ'II)TaT€ chapeHI/m. BI)ILII/ICJ'ISITI)
KOJIMYECTBO TEILIOTHI B npoleccax
Tennonepeﬂatm HpI/I IIJIaBJICHUU 51
KpUCTAJUIM3alLlM1, UCTIAPEHUU U KOHACHCAIUH.
BI)I‘-II/ICJUITI) YI[eJ'II)Hy}O TCHJ’IOTy IUIaBJICHUA W
napooOpa3oBaHUs BEIIECTBA.

N3mepsaTh BIaXKHOCTh BO3AyXa MO TOYKE POCHI.
OOcyxnath  DKOJIOTMYECKHME  TOCIEICTBUA
HpI/IMeHCHI/ISI I[BI/IFaTCJ'IGI\/'I BHYTpeHHeFO
CrOpaHusl, TEIJIOBBIX M TUIPOIJIEKTPOCTAHIIHI.

JdyekTpuyecKkue siBjaeHus (27 1)

DnekTnulanvg  Teo. JIga  nona
TEKTHDUYECKUX 3ansiioR. BianmMomnencTrue
3aDSKEHHBIX Tel. TThOROTHUKW.
TUAJIEKTDUKW 1 MOJIVITDOROJTHUKH.
DIIeKThUYecKoe ToJie. 3aKOH COXhaHEeHUs
ATEKTHUYECKOTO 3ansgna. TenmumocTh
ATEKTHUYECKOTO 3ansgna. DNEeKTNOH.

Ctnoenre aroma. ODIEKTHDUYECKUH  TOK.
JlevicTBUE ATEKTHDUYECKOTO moJs Ha
YTEKTHhUYEeCcKWe 3ansgnbl. VM CTOYHWKW TOKAa.
DekTnuueckas TETh. Cwuna TOKA.
DIEKTODUYECKOE HansKEeHUE.
DITEKTOUYECKOE COMNOTHUBIIEHNE. 3akoH Oma
s vyacTka rnenu. llocimenoBarenbHOE W
nanaijieIbHOE COETWHEHUE TINDOBOTHUKOB.
PabGora ¥ MOIIHOCTH AINEKTODUYECKOTO TOKA.
3akoH Hxovns—IJlenna. Kounencaron.
[TnaBuna 6GezomacHocTH 1pu  paboTe €
DIESKTPOIPUOOPAMHU.

Habmronate siBNeHUs 3JIEKTpU3ALMU TN TMPHU

COIMPUKOCHOBCHUMU. OOBACHATH SABJICHUA
OJICKTpHU3allun TCI n BSaHMO)IefICTBPISI
QJICKTPHUICCKUX 3apsA0B. HccnenoBathb

JNEUCTBUS DJIEKTPUYECKOTO IO Ha Tela W3
MIPOBOJIHUKOB M AMAIEKTpUKOB. CoOupaTth u
HCIIBITBIBATh JJIEKTPUUECKYIO LIETIb.

N3mepaTe cuily TOKa B AJEKTPUYECKOM ILIEMH.
N3mepsaTe HanpsbkeHHE Ha  y4acTKe  LICTIH.
N3mepsaTh 3JIeKTpUYECKOe COIPOTUBIICHHUE.
HccnenoBath 3aBUCUMOCTb CHJIBI TOKa B
MIPOBOJIHMKE OT HAIPSIKEHUs Ha €ro KOHIAX.
N3mepsaTs paboty u MOIIIHOCTb
NEKTPUYECKOTO TOKA.

Bbuucnare cuny Toka B Lenu, paboTy




MOIIHOCTb JIEKTPUUECKOI0 TOKA.
OOBSCHATD SBJICHUS HArPEBAaHUS IPOBOJIHUKOB
ANEKTPUUYECKUM TOKOM.

3HaTh W BBINOJHATH MNpaBuia Oe30MacHOCTU
pu paboTe ¢ HUCTOYHUKAMHU ITOCTOSHHOTO
TOKa.

DJeKTPOMATrHUTHBIE sIBJIeHUsA (5 1)

OnoeiTr Dpncrema. Mar"HuTHOE TOJIE.
MarautHoe nose nmpsIMoro Toka. MaramTHoe
oJie KaTvIIKhd ¢ TOokoM. llocTosHHBIE
MAarHuThl. MAarduTHOE TOJI€ ITOCTOSHHBIX
MAardvToOB. MarauTtHOE noJje 3eMIu.
B3aumoneiicTtBue MAardvuToB. IlevicTBue
MATHUTHOTO TOJS Ha IDOBOJHUK C TOKOM.
DJEKTPUYECKU TBUTATEb.

3KCHepI/IMCHTaJIBHO n3y4darTb SABJICHUSA
MarduTHOI'O B3aHMOHeﬁCTBHﬂ TCII. I/IzyanL
SABJICHUS HaMaroin4dymuBaHU A BCIICCTBA.

Uccnenosarh  geiicTBUE  3IEKTPUYECKOTO
TOKa B MPSMOM IPOBOJIHUKE HA MAarHUTHYIO
CTpEIIKY. OOHapyXUBaTh JIeCTBHUE
MAarHUTHOTO IMOJiE Ha MPOBOJAHUK C TOKOM.
O6HapyxuBaTh MarHUTHOE B3aWMOJIEHCTBHUE

TOKOB.  M3ydarp  mpuHOMO  JE€UCTBUSA
3JIEKTPOIBUTATES.

CaetoBble siBjaenus (13 1)

Nctounuku cBera. I[IpgamoaunHEHOE 3KCHCpI/IMeHTaJH)HO A3y4aTh SIBJICHUE

pacIpOCTDAHEHUE cBeTA. Bunumoe
nBmxkenue ceetuil. OTpaxeHue cBera. 3aK0oH
oThaxxeHus  cBera. Ilmockoe  3epkalo.
[Ipenominenue cBera. 3aKOH IIDEJIOMIIEHUS
csera. JIunsel. DOKVCHOE DACCTOSHUE JIMH3EL.
Onrtryeckas cwia JuH3bL. HM300paxkeHus.
naBaeMble JHUH30#. a3 Kak oONTHYecKas
cuctema. OnTHYECKHE IPUOOPBHI.

oTpaxxeHusi cBera. lccienoBarh CcBOlCTBa
n3obOpaxenus B 3epkaie. M3mepsars GokycHoe
paccTosIHIE COOUPAOIICH JTUH3HI.

[Tonyyatp  u300pakeHHME € [TOMOLIBIO
coOupatomeit nuH3bl. HaOmonate sBIICHHE
JIUCIIEPCUU CBETA

9 kjaacc

TeMa, coacpkanue

XapaKTepncTuKa BHUAO0B J€ATCJIBHOCTH

Yyammxcsi
3aKOHBI B3aHMOHeﬁCTBHﬂ U ABUHKCHHUA TEJ
(24 4)
MarepuanapHas TOYKa. Cucrema PaccuuteiBaTh IIyTh u CKOpPOCTh pu
oTcyerTa. Ilepememienue. CKODOCTB

ODAMOJIMHEMHOTO DABHOMEDHOTO IIBMKEHUA.
I[MoamMonuHeliHOe DAaBHOVCKODEHHOE IIBUKEHUE:

PaBHOYCKOPEHHOM JIBUKEHUHU TEa.
N3mepsTh yckopeHue cBOOOHOTO MaIeHHUS.

MTHOBEHHAs CKODOCTb. vekopenne. | ONpenensaTs MpONJAEHHBIH MyTh U YCKOPEHUE
HepeMeleHHe. I'pabuku 3aBUCHMOCTH | JIBIUKGHHs Tella MO TrpaduKy 3aBHCHMOCTH
KHHEMATHYECKUX BENHYHH OT BDEMEHH TDH | ckopocTH PABHOYCKOPEHHOTO

DAaBHOMEDHOM H DABHOVCKODCHHOM IBHXXCHHU.
OTHOCHUTEIILHOCTh MEXaHHYECKOTO IBUKEHHS.

Hp?[MO.]'IPIHGfIHOFO JABWKCHU A TCJ1a oT

IeouienTpUYECKas u FeIMOIeHTDHUecKas | BPEMCHH. BBIUHCIATH YCKOPEHUE Tesa, CUIIbI,
cucteMbl Mupa. HHepumanbpHas  cucrema | JCHCTBYIOIIME Ha TEJNO, MM Maccy Ha OCHOBE
orcyera.  3akoHsl  Hproronma.  CBobomHOe | proporo 3akona HeioToHa.

nanedme. HeBecoMocTh. 3aKOH BCEMHDHOTO
TATOTEHUS. Nmnvaec. 3akoH COXpaHEHHS

HMITYJIbCA. PeakTuBHOE IBUXKEHUE.

HccnenoBaTh  3aBUCUMOCTh  YJUIMHEHUS
CTaJIbHOM MPYKUHBI OT NPUIIOKEHHON CUIIBI.
DKCcrnepuMeHTaIbHO HaXOAUTb
PaBHOJIEHCTBYIOIIYIO ABYX CHII

HccnenoBath 3aBUCUMOCTh CHJIBI  TPEHHUS
CKOJIBKEHUSI OT IUIOIIAAU COIPUKOCHOBEHHUS
TeJ U CUJIbl HOPMAJIBHOTO J1aBJICHUSI.
N3MepsATh CUIIBI B3aUMOJIEHCTBUS ABYX TEIl.
N3MepATh CHIly BCEMUPHOTO TSTOTEHMS.
OKCIIepUMEHTAIBHO HaXOJUTh LEHTP




TSKECTH IJIOCKOTO TeJa.
[IpuMeHATh 3aKOH COXPAaHEHMS UMITYJIbCA JUIS
pacueTa pe3yibTaToB B3aUMOIEHCTBUS TEI.

Mexannueckue KOJIeﬁaHI/Iﬂ MU BOJIHBI. 3ByK
(12 u)

KomnebarenprHoe nBuxeHue. KoiebaHus
rovia Ha novinHe. CBoOomHBIE KoOJEOAHUS.

Konebarenpuas cucTeMa. Masaruuk.
AMOuMTVIA. [OEDUOL. YacToTra KoJicOaHUil.
I[IpeBpalieHue HHEDIUUM DU KOJIEOATEIBHOM
IBWKECHUHN. 3arvxaromme KOJIeOaHus.
BreiavxkneHHble KOJIcOaHus. Pe3onanc.
Pactinoctnanenne  kKoneOaHWUW B VIIDVIUX

cnenax. [lomepeuyHble W TIDONOJIBHBIE BOJHBI.
nuraa BonHBL. CBSI3b NIHUHBI BOJHBI CO
CKODOCTBIO €€ DACIDOCTDAHEHUS W TMEDHOIOM
(qactoToil). 3BVKOBBIE BOJHBI. CKODOCThH 3BVKA.

OOBACHATH Mpoliecc KojieOaHU MasTHHUKA.
Uccnenosats 3aBUCUMOCTB IIEpUOAA
KoJieOaHMil MasiTHUKA OT €ro JJIMHEI U
aAMIUTATY Bl KOoJIeOaHuid. BRIAuCHsITh IITHHY
BOJIHBI U CKOPOCTb PaclpOCTPaHECHUS
3BYKOBBIX BOJIH.

HccnenoBaTh 3aKOHOMEPHOCTH KOJICOaHUIMA
rpy3a Ha Ipy>KUHE.

DKCIEpUMEHTATILHO ONPEACIISITH TPAHUIIbI
YaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX KOJICOAHHIA.

Bricota. TeMOD W TPOMKOCTH 3ByKa. DXO.
3BYKOBOM pe30HaHC.

JueKTpoMaraiuTHoe moJie (16 1)

OnHoponHOE a HEOTHODOIHOE | DKCIEPUMEHTAIbHO U3y4aTh SBJICHUS
MarHuTHOE  TIOJIE. HanpaBnenue Toka U MATHUTHOT'O B3aHMO/ICHCTBHS TEJl.
HampaBlIeHHWe JIMHUW ero MarduTHOTO MOJIA. "

[Mpasuio OVDaBUMKa. O6uapvkenue | A3YdaTh ABJICHAA HAMarHHIHBAHHA
MargutHoro mong. IlpaBuno JneBoW bpVkU. | BEIIECTBA.

Wunvkuus MarHuTtHOro mnosss.  MarauTtHeiil | MccnenoBaTh IelCTBUE IIEKTPUISCKOTO TOKA
notok. OmeiTel ®avnanes. DinekTpoMarHuTHas

WHIVKIWG. HanpasneHme HHIVKIIMOHHOTO TOKA.
IIpaBuno Jlenma. JSIBieHme CcaMOWHIVKIINU.
IlepemenHbIl TOK. ['eHepaTon IIEDEMEHHOTO
TOKA. [IbeoOna3zoBanusg SHEDTUU B
AIIEKTDOTEHEDATODAX. Toaucdoomaron.
Ilenemauya YITEKTDUYECKON JHEDTUU Ha
DACCTOSTHHE. DIEKTODOMATHUTHOE oJIe.
DIeKThOMAaruuTHBIE BOJIHBI. CxopnocTh
DACIIDOCTDAHEHUS DJIEKTDOMATHUTHBIX  BOJIH.
Bausgaue »>IeKTDOMArHUTHBIX W3JIVUEHUH Ha
)KuBble opraHu3Mbl. KoseOarenpHBIH KOHTVD.
[TonvyeHnue HIEKTDOMATHUTHBIX KOJEOaHU.
I[MouHIIMOBI  DAOHOCBA3M M TEJEBUICHUS.
DekTpoMarauTHas opupoIa CcBETA.
IIpemomiuenune CBETa. Iloka3zarenp
npenomiienusa. Hucnencus cBera. lIBera Tel.
Tuner ontuyeckux cnektnoB. IlormonieHue u
Mcnvckanue cBera aromamu. I[IpoucxoxiaeHue
JIMHEWYaThIX CIIEKTPOB.

B [IPSIMOM ITPOBOJIHUKE HA MATHUTHYO
crpenky. OOHapyXKuUBaTh ACHCTBUE
MarHMTHOTO TOJIsl Ha IPOBOJHUK C TOKOM.
OOHapyXuBaTh MATHUTHOE B3aUMOJICUCTBUE
TOKOB. M3yyaTe mpuHIUI ACHCTBUSA
AIIEKTPOIBUTATENS

Crpoenue atoma u aromHoro siapa (11 49)

PanmoakTuBHOCTH Kak CBUIIETEIHECTBO
CIOXHOTO CThDOEHUSA aToOMOB. Anbha-. Oera- u
raMma-u3JIvuyeHus. O1BITBI Pezendonna.
SnepHas MoInedab aroMma. PanmoakTHUBHELIE
OpeBpalieHud artoMHbBIX sanep. CoxpaHeHue
3apAO0BOI0 U MAaCCOBOTO YHCEI ODU SAOEDHBIX
DEAKIINAX. DKcIepuMeEHTAIbHEIE METOIBI
ucciaenoBanuss yactul. IIpoTOHHO-HEHTOOHHAS
Monenb anna. Pu3nyecKul CMBICH 3aDSIOI0BOTO U
MaccOBOT'0 qucen. N30TOmHEL. IInaBuiaa
cMmeleHus Juis anbda- M OeTa-pacmaga IOpH

N3mepsaTe
3aps.
HaGmronaTs
U3IIy4EHHUS.
HaGmronate Tpekum anbha-gacTHIl B Kamepe
Bunbcona.

OO6cyxaaTh poOIeMbI BITUSTHUS
pPaJMOAKTUBHBIX HW3JIyYCHUW Ha IKUBbBIC

JJIEMEHTApHBIA  JJIEKTPUYECKHUN

JUHEenJaTbIe CIIEKTPBI




SIIEDHBIX DEAKIUAX. DHEDIUA CBA3ZU YAaCTUI B
snpe. Ienenue sneo voadHa. llenHadg peaknus.
S neouasn SHEDTETHKA. DKOJIOTUUECKHE
mo0JeMbl DA0OTBlI ATOMHBIX 3JIEKTDOCTAHIIUHA.
Ho3zumerpust. Ilepmon momvvacmana. 3aKoH
DATUOAKTUBHOTO pacrana. Bnusuaue
DANTNOAKTUBHBIX U3IIVUEHU I JKUBBIE
ODTAaHU3MBI. Teomosimennas peaxius.
Nctounuku s3aeprun CosHIa U 3BE31.

Ha

OpTraHUu3MBbI

Crtpoenue u 3Bosionus Beenennoii (5 4)

Cocras. CTDOEHUE u MIDOUCXOXKIIECHUE
Conreunont cucrtembl. [lnaHeTsl U Majble Tena
Conaeunont cucreMbl. CThoeHME. U3JIVUEHUE U
spomonusi Comnna u 3Be3n. CTpoeHue U
3BoJIIONMS BecenenHnon.

HaGmomath ©  OpUBOIUTH  IPUMEPHI
M3MEHEHHS BHUJA 3BE3IHOTO HeOa B TEUCHHE
CYTOK

CpaBHUBaTh IUIAHETHl 3E€MHOM TpYIIIbI;

naaHeThl-TUTaHThl. OOBACHATh PU3NUECcKue
IIPOLIECCHI, MPOUCXOAAIINE B HEJIPAX 3BE3]

7. Onucanue y‘leﬁHO-MeTOIlI/I‘IeCKOFO H MAaTEPUHAIBHO-TEXHUICCKOI'O
od0ecrneuyeHus 06p330BaTeJILHOFO nmponoecca

ITeyaTHble mocooust

1.A.B. II€ppimkun. @usmka. 7 k1. M. Jlpoda, 2015.

2.A.B. I1épeimkun. ®usuka. 8 k1. M. JIpoda, 2015.

3.A.B. IIépbrukun. E. M. I'yrauk. ®usuka. 9 k. M., lpoda, 2015.

4.Coopnuk 3anau no pusuke 7-9 k. Coct. B.M. Jlykammk. M., IIpocemnienue, 2010.
5.Coopuuk 3amau o pusuke 7-9 k. Coct. A.B. [1€ppimkun, «k3amen». Mocksa 2015.
6.T.B. AcraxoBa ®usuka. 7 k1. JJabopartopasie paboTsl. KonTponbHble 3a1anus. CapaTos:
JInueii, 2010.

7. T.B. AcraxoBa. ®u3zuka. 8 ki1. Jlaboparopubie pabotel. KonTposbHble 3ananus. CapaTos:
JInueii, 2010.

8.B.B. I'y6anoB. ®u3zuka. 9 k1. Jlabopatopusie paboTsl. KonTponbHble 3ananus. Caparos:
JInueii, 2010.

9.0.®. KabapauH. COOpHUK TECTOBBIX 3aJJaHU IS TOATOTOBKU K UTOTOBOM aTTECTALlUH 3a
Kypc OCHOBHOM 1miKojbl. M., [lpoga, 2010.

10.I’'MA-2010 Dk3ameH B HOBOM (hopme. Puszuka. 9 kinacc. PUIIN. ABTOPBI-COCTABUTENH:
E.E. Kam3zeeBa, M.IO. JlemunioBa. M.: Actpeins, 2009.

11. KommieKkT TeMaTHueCcKuX TaOJIHiII.

12. TlopTpeTs! BRIAAOMUXCS (PU3UKOB.

13. Tabnuua «MexayHapoaHas cucTeMa eMHUALD).

14. Tabnuna « [lkana 31eKTpOMAarHUTHBIX BOJTH.

15. Tabnuna «I[lepuogudeckas cucreMa xumuueckux snemerToB /.M. MenneneeBay.

Texnuveckue cpeacTsa 00y4eHust

1. Kunoanmnapar «Pamxyray.
2. I'padonpoextop «IlemeHr».
3. HoytOyKk, 3KpaH, MyJIbTUIIPOEKTOP.
udposbie U 1eKTPOHHBIE 00pa30oBaTe/JbHbIE PECYPCHI.
NuTtepaktuBHOE yueOHOe mocodue «Harmsannas mkomna». Bropas Bepcus. Dx3ameH. Menua.




Y4yeOHO-IPpaKTH4YECKOE U Y4eOHO-/1a00paToOpHOe 000py/10BaHMe

Awmrmiepmerp, 6apoMeTp, BaHHA JJIsI TPOSKIIMK BOJIH, BECHI, BOJILTMETP, BEIIpsiMuteas BC-25,
rajibBaHOMETP, TeHepaTOpP 3BYKOBO, TII00YC JIYHBI, [POMKOTOBOPHUTEIIb, IMHAMOMAIIINHA,
JUHAMOMET, AUOJ, 3epKaio cheprudeckoe, MHANKATOP, Kamepa o — YacTUIl, KAMEPTOH,
KaTylIKa-MOTOK, KOMITac, KOHJICHCATOP IMePEeMEHHON EMKOCTH, JIaMIIa JIyroBasi, MOJIEIIb
BETPOJBUTATEIS, Mara3uH CONMPOTUBIICHUH, MAHOMETp, MallInHA ATBY/1a, METPOHOM,
MHUKPOMETpP, MOJIENIb Hacoca, MoJiesib (POHTaHa, HAOOp TPy30B, HAOOP ISt UHTEpDHEPEHIIUU
CBeTa, HA0Op KOHICHCATOPOB, HAOOP MO CTAaTHKE, HAOOP MO MOJIIPU3ALIMU CBETA, HACOC
KamoBckoro, 00beKTHB, OMMETP, OCBETUTEIb, OcIuLIorpad, npudop «Paspsma», mpudop st
JEMOHCTpPAIMH BUXPEBBIX TOKOB, IPUOOP JIJIsl IEMOHCTPAIMU MEXaHUYISCKUX CBOKUCTB,
npuOOp IS IEMOHCTPAIIMHU IIEKTPUYESCKHX TOJIeH, TPUOOP ISl IEMOHCTPAIIUH BHIIOB
nedopMaruu, mpudop sl H3y4EHUS Ta30BBIX 3aKOHOB, IPUOOP MO TEOMETPUUYECKON ONTHKE,
NPeCcC TUAPABINYCCKHIA, TIPUOOP «DIEKTPOHUKAY, TPUOOp «CHeKTpy», mpudop 1o
dboToMeTpUH, PETYIATOP HAMPSHKEHUS, IPUEMHUK JETCKTOPHBINA, PEOCTAT PHIYaKHBIMH,
CEKYHJIOMED, CIIEKTPOCKOII, CTPOOOCKOII, CYUETUNK HOHUZUPYIOIIMX YACTHII, CUETUNK
IEKTPUICCKUH, TaXOMET, TeJiekka HploTOHA, TeIecKoIl, TEpMOMETP IS BOJBI, TypOHHA
BOJIsIHASI, TypOUMHA mapoBas, yeunuteinb, Guibtp YO, dunstp UK, @oc-115, poToanmapar
«Cwmenay, maiiba ontudeckas, IUT pacipeleTUTeIbHBIA, YKPaH, STHIAACKOII.

,}IeMOHCTpaHl/IOHHOC OﬁOpy}IOBaHI/Ie.

AMIIEpMETp C rajlbBaHOMETPOM JEMOHCTPALIMOHHBIN, BOJIBTMETP € ITAJIbBAHOMETPOM
JEMOHCTPALIMOHHBINH, OApOMETP — aHEPOU, FaJIbBAHOMETP 3€pKaJIbHBINA, JUHAMOMETP
JEMOHCTPALMOHHBIA, METP JEMOHCTPALIMOHHBIA, METPOHOM, MAHOMETP KUJKOCTHBIN
JI€EMOHCTPALIMOHHBIN, ICUXPOMETP, CEKYHAOMEDP, TEPMOMETP JEMOHCTPALIMOHHBIH
YKUAKOCTHBIN, IUINHIP U3MEPUTEIIbHBIN, BEAEPKO ApXUMeaa, KAMEPTOH, KaMepa JUIs
JIEMOHCTpAIIMH 0 — YaCTHUII, MOJIEb PAKEThI, HAOOP MO CTaTUKE, MPUOOP ISl IEMOHCTpALII
HEBECOMOCTH, COCY/Ibl COOOIIAIOIINECs, TPHOOMETp JI€MOHCTPAIMOHHBIHM, MOJIENb ABUTaTeNs
BHYTPEHHET0 CrOpaHusi, MOJIeIb OPOYHOBCKOTO JIBUKEHHS, HA00p KaluuIsipoB, IpuOop 1is
JIEMOHCTpalMK BUAOB AedopMaliu, Ipudop /i U3y4eHHs ra30BbIX 3aKOHOB, OaTapest
KOH/JIEHCAaTOPOB, U0/l BAKYYMHBII, 3BOHOB 3JIEKTPUYECKNN, KOHJEHCATOP ITEPEMEHHON
€MKOCTH, HabOp MOJI3YHKOBBIX PEOCTAaTOB, HA0OP JIMH3 U 3epKajl, Habop Mo HHTEpHEPEHIINH,
T pakIuy U MOJISIpU3alii, OCBETUTENb, TPUOOp 10 (poToOMETpuH, NPUOOP ISl U3YyUCHUS
npasuia JleHua, npudop «IJIEKTPOHUKAY, STEKTPOMETPBI ¢ IPUHAIIEKHOCTAMH,
ANEKTPOCKOM IEMOHCTPALMOHHBIM.

Y4yeOHO-MeTOAMYECKNI KOMILJIEKT:

1. A.B. [leppimkun «®u3nka 7 Kiacc»: yaeOHUK Tt 0011e00pa3oBaTeIbHBIX YUPEKICHUHN. —
M.: Ipoda, 2014.

2. A.B. Ilépeimkun. ®usuka. 8 k. M. lIpoda, 2015.

3. A.B. Iléppiukun, E. M. I'yrauk. ®usuka. 9 k1. M., poda, 2015.

4. CoopHuk 3aaay4 no ¢usuke 7-9 k. Coct. B.M. Jlykamuk. M., IIpocsemenue, 2010.

5. Coopnuk 3anad no ¢usuke. 7-9 k. Coct. A.B. [1éppimkun, «9x3amen». Mocksa 2011.

6. A.B. Ileppimkua COopHuK 33134 o gmsuke: 7-9 k1.PI'OC: k yueOHnKam A.B.
[TepeimkuHa u ap. — M.: U3natenbetBo «Ok3amen», 2012-2014.



OO6opynoBanme 111 J1aDOPATOPHBIX padoT, NPOBeAeHUA U

AEMOHCTpPalMi ONNBITOB

Ne HaumenoBanue o0opyoBanus KosmyecTso
1 KomruiekT mabopatopHblii 110 1
AIIEKTPOAMHAMHUKE.
2 Banna 115 mpoeKIiuy BOJIH. 1
3 DOC - 115 1
4 Ammepmerp 9
5 BonbTmerp 9
6 bapomeTtp 1
7 Becbl yyBCTBUTEIBHBIC 1
8 Habop nemMoHCTpaIimoHHbII 1
"I'eomerpuueckas ontuka'
9 Y4eOHbIe BECHI C THPSIMH 6
10 Brempsamurens BC - 25 1
11 Boinpsimurens pa3Hbiit S)
12 ["anbBaHOMETD 1
13 ["enepatop 3ByKOBOIA 1
14 JnHamomamuHa 1
15 HaGop mu1st ieMoHCTpaIuu AIeKTpuIeckux | 1
oJIeH
16 HabGop 1t ieMoHCTpaIuu MarHUTHBIX 1
oJIeH
17 JunamomeTp 11
18 Habop npoOHBIX THH3 C onpaBo 1
19 Huon 1
20 3epkaino chepuueckoe 1
21 Wunukarop 1
22 Mojens 1Buraresst BHyTpeHHero cropanus | 1
23 Kamepa anmbha-uactuir 2
24 KamepToH 1
25 MarnvHa BOJTHOBAS 1
26 Marmwmaa dekTpodopHast 1
27 Kommnac 10
28 Konzencarop nepeMeHHON eMKOCTH 2
29 Marasus conpoTHBIICHUN 1
30 [ltaTuB ¢puznueckuii 1a00paTOPHBIN 15
31 Habop rpy30B 1o MexaHuKe 1
32 Habop no cratuke 1
33 HabGop muH3 1 3epkai 1
34 TepMomeTpsl 10
35 V3mepuTenbHbIi TUITUHAD 10
36 Hacoc KamoBckoro 1
37 MaHoMmeTpsl 2
38 Ocmmtorpad 1
39 ITpecc runpaBnuueckuit 1
40 [TpréMHUK NEeTEeKTOPHBII 1
41 DIEKTPOMETP 2
42 DIIEKTPOCKOIT 2
43 Perynsarop HanpspokeHus 1




44 CnexTpockon 1
45 CYeTynK MOHU3UPYIOIUX YaCTHUII 1
46 [Ipubop mist onpeneneHus JTMHBI 3
CBETOBOU BOJIHBI
47 Taxomerp 1
48 Tenexka HpioTona 2
49 Teneckon 1
50 TypOuna BoasiHAS 1
51 Typbuna napoBast 1
52 [Tpu6op “Pazpsig” 1
53 [Tpubop “OnexkrpoHuka” 1
54 I'moOyc JlyHbl 1
55 Habop mo nonspuzanuu cBeta 1

8. [lnanupyemble pe3y/bTAThl H3y4YeHHUs] Y4eOHOI0 NpoLecca

Mexann4yeckue siBJICHUS
Buinycknux nayuumces:

* pacrio3HaBaTb MEXAHUYECKHE SBJICHUS U OOBSCHATH HAa OCHOBE HMEIOLINXCA
3HAHUH OCHOBHBIE CBOMICTBA WM YCJIOBUS IPOTEKAaHUS ATUX SIBICHHUN: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JABM)KEHHE, CBOOOJHOE IIaJICHHE TeJl, HEBECOMOCTb,
PaBHOMEpPHOE [BMXXCHHE 10 OKPYXXHOCTH, HMHEpPLUsA, B3aUMOJICHCTBHE TeJ, Iepeaada
JIaBJICHUS TBEPABIMH TEJIaMU, KUAKOCTSIMH U Ta3aMH, aTMOC(EepHOE AaBlICHHE, TUIaBaHUE Tel,
paBHOBecHE TBEPBIX TeJ, KoJieOaTeIbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKECHUE;

* OIIMCHIBATh M3YyYCHHBIC CBOMCTBA TEJl M MEXAHWYECKHE SBJICHUS, HCIOIb3Ys
(du3uyeckre BEIIMYMHBL: TyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, MJIOTHOCTh BEILeCTBa, CUIa,
JIaBJICHUE, UMIIYJIbC Tella, KUHETUYECKas YHEPrus, NOTCHIMAIbHAS dHEPIUs, MEXaHHYECKast
pabota, mMexaHuueckass MourHocTb, KIIJ[ mpoctoro mexanusma, cuia TpeHHs, aMIUIUTYAA,
NepuoJ W YacToTa KoyieOaHWM, JJIMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHHs; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUIM CMBICT HCHOJIB3YEMBIX BEJIMUYUH, HX
0003HaYeHUs] WU E€AUHMIBI HM3MEPEHHs, HaXOAUTh (POPMYINbI, CBS3bIBAIOIINE JaHHYIO
(u3uUecKyr0 BEIMUMHY C IPYTHMH BEJITHYMHAMHY,;

* AHAJIN3UPOBATh CBOMCTBA TEJI, MEXaHUYECKUE SIBJIICHUS W IIPOLIECCHI, MCIOJbB3Ys
¢u3nyeckue 3aKOHbBl M TPUHIMIBL 3aKOH COXPAHEHUs OSHEPruH, 3aKOH BCEMHUPHOTO
TAroTeHus, paBHoaencTByromas cuina, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
UMITyJIbCa, 3aK0H ['yka, 3akoH Ilackans, 3akoH ApXxuMena; IpyU 3TOM pa3inyaTh CIOBECHYIO
(GOopMyIHMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

* pa3In4aTh OCHOBHBIE NMPHU3HAKM M3YUYEHHBIX (PU3MUECKUX MOJeNell: MaTepraabHast
TOYKa, MHEPIMAJIbHAS CUCTEMA OTCUETA;

* pemaTh 33Ja4M, MCIONb3ys (U3NYECKHE 3aKOHBI (3aKOH COXPAaHEHHs HEPruw,
3aKOH BCEMHUPHOrO TAroTeHus, npuHuun cyneprnozunuu cwui, I, II n III 3akonsr HeroToHa,
3aKOH COXpaHEHHsI MMITyJibca, 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GopMyisl,
CBs3bIBatONIME (PU3MUECKHE BEIMUMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tejla, INIOTHOCTh
BEIIECTBA, CUJIA, 1aBJICHUE, UMITYJIbC TEJIa, KHHETUYECKas: DHEPIus, NOTCHIMaIbHasl DHEPIus,
MexaHuuyeckas paboTa, mexaHudeckas mourHocTh, KIIJ] mpocTtoro mexanusma, cuia TpeHUs
CKOJIbXKEHHUS, aMIUINTYJa, MEepPHOA M YacToTa KojeOaHWid, JUIMHA BOJHBI M CKOpPOCTH €&
pacrpocTpaHEHHs): Ha OCHOBE aHaIM3a YCJIOBUSA 33J]a4M BbIIEIATh (PU3NUECKHE BEIUUHUHBI U
dbopMyIbl, He0OXOAUMBIE IS €€ PEelIeHUs, U IPOBOJAUTH PACUETHI.

Boinycknuk noayuum 603MOHNCHOCHb HAYUUMbCA:

* KCIOJb30BaTh 3HAHUA O MEXAHUYECKUX SIBICHUSAX B IOBCEIHEBHOW JKU3HMU IS
oOecnieueHns 6€30MaCHOCTH MU 00pallleHny ¢ MpruOopaMu U TEXHUUECKUMHU YCTPOHCTBaMU,
JUISL COXPaHEHUS 3/I0POBbs U COOJIOIEHUSI HOPM 3KOJIOIMYECKOT0 MOBEICHUS B OKpY Karomien
cpene;



* IPUBOAUTH MPUMEpPHI IMPAKTUUECKOTO HCIONb30BaHUSA (PU3UUECKUX 3HAHUN O
MEXaHUYECKUX SBICHUAX M (U3NYECKUX 3aKOHAX; HCIOJIb30BAHUA BO30OHOBIISEMBIX
VUCTOYHUKOB DHEPrMM; DKOJOTMYECKMX IIOCIEACTBHUM MCCIEAOBAHHA KOCMHYECKOTO
IIPOCTPAHCTBA;

* pa3iuyaTh I'paHMLbl IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, NOHUMAaTh BCEOOIIMH
xapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHHYECKOW HEPruH, 3aKOH
COXpPaHEHMsI UMIYJbCa, 3aKOH BCEMUPHOI'O TATOTEHMs) U OIPAaHMYEHHOCTb HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB (3aKOH ['yka, 3akoH Apxumena u ap.);

s mpuéMaM TOUCKAa M (OPMYJIUPOBKU JOKA3aTeNbCTB BBIJIBUHYTBIX TMIIOTE3 MU
TEOPETUYECKHUX BBIBOJIOB HA OCHOBE SMIMPUYECKH YCTAHOBJICHHBIX (PAaKTOB;

* HAXOAUTh AJECKBAaTHYIO IPEJIOKEHHON 3agaue (PU3MYECKYI0 MOJeNb, pa3pelarb
npoOiieMy Ha OCHOBE MMEIOIIMXCS 3HAHUM 10 MEXaHUKE C  HCIOJIb30BAaHUEM
MaTeMaTHYeCKOro amrmapara, OLEHHMBATh PEAJbHOCTh IOJIYYEHHOI'O 3HaueHus (usnueckon
BEJIMYMHBI.

TenJioBble sIBJICHUA
Buinycknux nayuumcs:

* pacro3HaBaTh TEIUIOBBIE SIBIICHUS U OOBSCHATH Ha OCHOBE MMEIOIMXCS 3HAHUN
OCHOBHBIE CBOMCTBA MJIM YCIIOBHSI MPOTEKAHUS 3TUX sBICHUN: 1uddy3usi, m3meHenne oobpéma
TeJI MPU HArpeBaHUU (OXJIAXKACHUH), OOJIbIIAs CKUMAEMOCTb Ta30B, Majas CKUMAEMOCThb
KUAKOCTEH U TBEPABIX TEJ; TEIJIOBOE PAaBHOBECHE, UCIIAPEHME, KOHJIEHCAIlMs, IJIABJICHUE,
KpHUCTaNIU3aLMsl, KUIIEHHE, BIaXXHOCTh BO3yXa, Pa3JIMYHbIe CIOCOOBI TEIIONEpe1aun;

* ONMCBHIBATh H3YYEHHbIE CBOMCTBA TE€I M TEIUIOBBIE SBJICHUS, HCIOJb3Ys
¢u3nuecKkre BeJIMYMHbL: KOJUYECTBO TEIUIOTHI, BHYTPEHHSS S3HEPrusl, TEMIepaTypa, yaenbHas
TEIUIOEMKOCTh BEIIECTBA, yJelbHas TEIJIOTa IUIABJIEHUS W NHapooOpa3oBaHMsl, yleIbHas
TEIUIOTa CrOpaHMsl TOIIUBA, KOA(PPHUIMEHT MOJIE3HOT0 JEHCTBUS TEMJIOBOIO JBUIATElIs; IpU
ONMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UUYECKUI CMBICT HCIONb3YEMbIX BEIMYUH, HX
0003HaueHWsI W EIUHMLBI H3MEPEHUs, HaXOAUTh (OPMYJIbl, CBS3bIBAIOIIUE JaHHYIO
($u3NYECKYIO BEJIMYMHY C IPYTUMU BEIUYUHAMM;

* aHAJIM3UPOBATH CBOWMCTBA TEJ, TEIUIOBBIE SIBICHMSI U MPOLIECCHI, UCIIONb3Ys 3aKOH
COXpaHEHMsI SHEPTUH; pa3IndaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTeMaTHUeCKOe
BBIPAKCHHUE;

* pa3nuyaTh OCHOBHBIE NMPU3HAKU MOJENIEH CTPOEHUS Ia30B, KUAKOCTEH U TBEPIBIX
TE,

* pemarh 3aJauyM, UCIOJb3Ys 3aKOH COXPAHEHHUs PHEPrHMH B TEIUIOBBIX Ipoleccax,
dopMynbl, CcBs3bIBalOIIME (U3NYECKHE BEIUYMHBI (KOJUYECTBO TEIJIOThI, BHYTPEHHsS
SHEprusi, TeMIleparypa, yJaenbHasi TeJI0EMKOCTh BEIIECTBA, yJelbHas TEMJI0Ta IUIaBJIEHUS U
napooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpaHHs TOIJIMBA, KOI((UIMEHT MOJE3HOrO
JEHCTBUS TEIUIOBOTO JABUraTelsl): HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4Ml BbIIEIATH (PU3HUECKUE
BEJIMYMHBI U (HOPMYJIbl, HEOOXOJUMBIE JUIS €€ pelIeHus], U IPOBOJUTH PACUETHI.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

* CIIOJIB30BATh 3HAHUSA O TEIUIOBBIX SBJICHUSX B IIOBCEIHEBHOM JKU3HH IS
oOecrnieueHns 6€30MaCHOCTH NP 00palleHnuu ¢ MpruOopaMu U TEXHUYECKUMHU YCTPONCTBAMU,
JUISL COXPAHEHUS 3/I0POBbs U COOJIOIEHUSI HOPM 3KOJIOIMYECKOTO MOBEICHUS B OKpY Karomien
cpefie; MPUBOAUTH MPUMEPHI KOJOTHUYECKUX MOCIEICTBUN pabOThl ABUTaTENe BHYTPEHHETO
cropanus (ABC), TennoBbIX U TUAPOITEKTPOCTAHIIHM;

* IPUBOJIUTH MPHUMEPHI MPAKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUN O
TEIUIOBBIX SIBJICHUSX;

* pa3nuyaTh IPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOLINIT
xapakTep QpyHIaMEeHTaIbHBIX (PU3UUECKUX 3aKOHOB (3aKOH COXPAHEHHUS SHEPIMU B TETJIOBBIX
npolueccax) ¥ OrpaHUYeHHOCTh UCIIOIb30BaHMS YACTHBIX 3aKOHOB;

s mpuéMaM TOMCKAa M (QOPMYJIMPOBKHU J0Ka3aTelIbCTB BBIIBUHYTHIX THUIIOTE3 U
TEOPETUYECKHUX BBIBOJIOB HA OCHOBE SMITMPUUECKH YCTAaHOBJICHHBIX (DAKTOB;

* HAXOJUTh AJCKBAaTHYIO NPEJIOKEHHON 3agaue (PU3MYECKyl0 MOJIeNb, pa3peuiarb
npo0jJeMy Ha OCHOBE MMEIOLIMXCS 3HAaHUM O TEIUIOBBIX SBJICHUSAX C MCIIOJIB30BaHHEM



MaTEeMaTHYeCKOro anmapara U OLEHHBATh PEaJIbHOCTh MOJIyYEHHOTO 3HAa4eHUs (pu3nueckon
BCJINMYHHBI.

DJIeKTpUYeCKHe U MATHUTHBIE SIBJICHUS

Buinycknux nayuumes:

* pacro3HaBaTh 3JIEKTPOMAarHUTHbIE SBJICHUSA M OOBSCHATH HAa OCHOBE MMEIOLIUXCA
3HAaHUM OCHOBHBIE CBOICTBA WJIM YCJI0BUA NPOTCKAHUSA 3THUX SIBIICHUM: SJICKTpHU3alus TCII,
B3aMMOJICIICTBHE 3apsA0B, HarpeBaHWE NPOBOAHMUKA C TOKOM, B3aUMOJECHCTBHE MarHuTOB,
QJICKTPOMArduTHAasA WHAYKIUA, I[eﬁCTBHe MAaroMuTHOro 1moJjid Ha TIIPOBOAHUK C TOKOM,
IPSMOJIMHEHHOE paclpOCTPAHEHUE CBETA, OTPAKEHHE U IPEJOMJICHHE CBETa, AUCIEpCus
CBETa;

* ONMCHIBATh U3YyYCHHBIE CBOICTBA TEN M JIEKTPOMArHUTHBIE SIBIICHUS, UCIOJIb3Ys
¢u3nuecKkue BEIMYUHBI: AJIEKTPUUYECKUH 3aps], CHia TOKa, JJIEKTPHUUYECKOE HAMpsOIKEHHUE,
JJIEKTPUUECKOE CONPOTUBIICHHUE, YICIBHOE CONPOTHUBIEHHE BeElleCTBa, padoTa TOKa,
MOIITHOCTh TOKa, (DOKyCHOE pacCTOSHHE M OINTHYECKash CHJIa JIMH3BI, INPH OINUCAHHUU
IPaBUIbHO TPAKTOBaTh (PU3MUYECKUI CMBICH HCIOJIBb3YEMBIX BEJIMYMH, UX O0O3HAUYEHUsS U
€IMHUIIBI U3MEPEHHS; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY
C IpyT'MMU BEJIMYMHAMU;

¢ aHAJIM3UPOBATH CBOMCTBA TCJI, OJJICKTPOMArnuTHBIC SABJICHUA W IIPOLECCCHI,
UCTONB3Ys (PU3MUECKUE 3aKOHBI: 3aKOH COXPaHEHMsI 3JIEKTPUYECKOro 3apsija, 3akoH Oma 1is
ydyacTka 1enu, 3akoH J[xoyms—IJIeHna, 3aKoH MpSIMOJIMHENHOIO PaCIpOCTPAHEHHS CBETA,
3aKOH OTpPaXCHUs CBETa, 3aKOH IPEJOMJICHHs CBETa; IPU 3TOM pa3iIuyaTh CIOBECHYIO
(GOopMyIHMPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BBIPAKEHUE;

* pelath 3a7jauy, UCMOIb3ys (U3NUEcKue 3aKoHbl (3akoH OMma A yyacTKa Liend,
3aKkoH J[xoyns—JIeHna, 3aK0H NpAMOJIMHENHOTO PACIIPOCTPAHEHHUSI CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH MPEJIOMJICHHsI CBETa) U (pOPMYJIbl, CBSI3bIBAIOLINE (PU3NUECKUE BEIUUUHBI (CHIIA
TOKa,  JJEKTPUYECKOE  HAaIpPsHDKEHHE,  DJIEKTPUYECKOe  CONPOTUBJIEHHME,  YJEJIbHOE
COIIPOTHBIJIEHUE BEILIECTBAa, paboOTa TOKA, MOLIHOCTb TOKAa, (OKYCHOE paccTOsHHUE U
ONTHYECKas CWIa JHMH3BL, (OPMYNIBI pacdyéra OdIIEKTPHUUYECKOTO COMPOTUBIICHUS MPU
MIOCJIEAOBATEIbHOM M MAapajUIeIbBHOM COE€JUHEHUHM IIPOBOJHUKOB); HAa OCHOBE aHalIM3a
yCIIOBUSL 3aJaud BBIACIATh (DU3MUECKHE BEIUMYMHBI U (OpMysbl, HEOOXOAUMBbIE A €€
pEeLIeHus, U IPOBOIUTH PACUETHI.

Buinycknux noayuum 603MOoNICHOCHb HAYYUMbCAL:

* HCIOJIB30BATh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBJICHUAX B IOBCEIHEBHOU >KU3HU
uist  obecrieueHus O€30MACHOCTH Mpu  oOpalieHuu ¢ npubopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHMS 3/J0POBbS M COOJIIOJICHHUSI HOPM HKOJIOTHUECKOTO TIOBEJCHHUS
B OKPY’KaIOIlleH cpeae;

* IPUBOAMTH MPUMEPbI TMPAKTHUECKOTO HCHOJIb30BaHUSA (U3NYECKUX 3HAHUN O
SJICKTPOMArHUTHBIX SIBJICHUSX

* pa3nuyaTh IpaHMIbl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHUMAaTh BCEOOIIMH
XxapakTtep (yHIaMEHTalbHBIX 3aKOHOB (3aKOH COXpPaHEHUS JJIEKTPUYECKOro 3apsijaa) U
OTPaHUYEHHOCTh MCIIOJIb30BAaHMs YaCTHBIX 3aKOHOB (3akoH Oma Ui ydyacTKa IIeIH, 3aKOH
Jxoyns—IJlenna u ap.);

s mpuéMaM TMOCTpOeHUs (u3MuecKkux Mojeneil, mnoucka u  (QOPMYIUPOBKU
J0Ka3aTCJIbCTB BBIABHHYTBIX THIIOTE3 U TCOPCTUUCCKHUX BBIBOJAOB Ha OCHOBC OMIIMPHUYCCKU
YCTAHOBJICHHBIX (DAaKTOB;

* HaXOJIUTh AJIeKBAaTHYIO MpPEJIOKEHHOW 3ajaue (PU3HUECKyl0 MOJENb, pa3peliaTh
npobjieMy Ha OCHOBE MMEIOUIMXCS 3HAaHUM 00 DSJIeKTPOMAarHUTHBIX —SBICHHUSX C
HCIIOJIb30OBAHUEM MATEMATUUYCCKOro arirapara H OLNCHUBATb PCAJIbHOCTH IMOJTYYCHHOI'O
3HaYeHUs (PU3NYECKOIN BETUUNHBI.

KBaHnTOBBIE IBJIEHUSA
Buinycknux nayuumcs:
® pacClio3HaBaTb KBAHTOBLIC ABJICHUS H O6’B$ICH$ITB Ha OCHOBE HMCHOIIUXCSA 3HAHUU
OCHOBHBIC CBOﬁCTBa N YCJ'IOBI/UI HpOTeKaHI/ISI OTUX HBHGHI/IﬁZ CCTCCTBCHHAA nu
I/ICKYCCTBGHHaSI pa,[[I/IOaKTI/IBHOCTB, BO3HHUKHOBCHHUC HHHGfI‘-IaTOFO CHCKTpa I/I3.Hy‘-IeHI/ISI;



* ONMCHIBATh U3YYEHHbIC KBAHTOBBIE SBJICHMS, UCIOJb3Yys (PU3UUYECKHE BEIMUYUHBL:
CKOPOCTb 3JIEKTPOMAarHMTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, NEPUOJ I0JIypacnana;
P ONHMCAHUM TPABHIBHO TPAKTOBAaTh (PM3MUECKUH CMBICI HCHOJIb3yEeMBIX BEJIWYMH, UX
00O3HaueHWsI WM EIWHUIBI HW3MEPEHHS; YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIUE JAHHYIO
(Gu3n4ecKyr0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, BBIYUCIATH 3HAaYeHHE (U3NYECKOH
BEJIMYUHBI,

* QHAJIM3UPOBATh KBAHTOBBIE SIBJIECHUS, MCIOJB3Ys (PU3MUECKUE 3aKOHbI U
HOCTYJIAaThl: 3aKOH COXPAHEHUS DHEPruH, 3aKOH COXPAaHEHMs JJIEKTPUYECKOIo 3apsja, 3aKOH
COXPaHEHMsI MaCCOBOT'0 YKCJIa, 3aKOHOMEPHOCTH U3JIy4€HUS U MOIJIOIIEHUS CBETa AaTOMOM;

* pa3nuyaTh OCHOBHBIE NIPU3HAKU IIJJAHETAPHOW MOJIEIM aToMa, HyKJIOHHOM Mozenu
aTOMHOI0 51/1pa;

* IPUBOJIUTH TIPUMEPHI MPOSBIECHUS B IPUPOJE U MPAKTUYECKOTO HCIOJIb30BAHMS
PalMOAaKTUBHOCTH, SIIEPHBIX ¥ TEPMOSIIEPHBIX PEAKLUH, TMHEHYATBIX CIIEKTPOB.

Buinycknux noayuum 603M0OACHOCHb HAYYUMbCAL:

* HCIOJIb30BATh IIOJIyYE€HHBIC 3HAHUS B IIOBCEJHEBHON JXU3HU IIPU OOpAIEHUH C
npuOopaMy (CYETUYMK HMOHU3HPYIOLIUX YaCTUL, AO3UMETpP), Ul COXPAHEHHUs 30pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBECHUS B OKpY Kalollel cpeie;

* COOTHOCHUTb SHEPTHUIO CBSA3HM aTOMHBIX sIIep ¢ J€PEKTOM MACCHI;

* IPUBOAMUTH NPUMEPHI BIUSHUS PAAMOAKTUBHBIX U3JIyYeHUH HA JKUBbIE OPraHU3MBbI;
MOHUMATb [IPUHLIMII JEHCTBUS 103UMETPA;

* IOHUMaTh SKOJOTMYECKHE MpOoOJeMbl, BO3HMKAIOIUE MPH HCHOJIb30BaAaHUU
AQTOMHBIX AJIEKTPOCTAHLUHN, U MYTU PEILICHUs ATUX MPOOJIEM, MMEPCHEKTUBBl UCIOIb30BAHUS
YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.

JJ1eMeHThI ACTPOHOMHH

Buinycknux nayuumcs:

* pa3M4aTh OCHOBHBIC MPU3HAKH CYTOYHOTO BPALIEHHS 3BE3AHOTO HEOA, NBHKCHHUS
JIynsl, ConHIla ¥ NJIaHET OTHOCUTEINIBHO 3BE3NL;

* IOHUMATh PA3TIMUUS MEXIY TeIMOUEHTPUIECKON U T€OICHTPHUYECKONW CHCTEeMaMH
MHpa.

BuinyckHux noayuum 603MOICHOCHb HAYYUMbCAL:

* yKa3plBaTh OOLIME CBONCTBA M OTIMYMS IUIAHET 3€MHOM TpYMIbl M IUIaHEeT-
TUTaHTOB; MajblX Tel COJMHEYHOW CHUCTeMBI M OOJNBIIMX IUIAHET, MOJh30BATHCS KapTOU
3BE3HOTO Heba mpu HAOIIOeHHIX 3BE3AHOTO HEOA;

* pa3nu4aTh OCHOBHBIE XapaKTEPHCTUKU 3BE3N (pa3Mmep, IIBET, TEMIIEparypa),
COOTHOCHUTB LIBET 3BE3/IbI C €€ TEMIIEPATypPOU;

* pa3IUYaTh THIIOTE3HI O MPOUCXOXKIeHIHH CONHEYHON CHCTEMBI.

CucreMa OLeHKH IVIAHUPYEMbIX Pe3yJbTAaTOB

ba30BbIi1 ypOBEHB JOCTHKEHHUI — YPOBEHb, KOTOPBIN JEMOHCTPUPYET OCBOCHHE
y4eOHBIX AEUCTBUI ¢ OMMOPHON CHCTEMOW 3HAHUM B paMKax Juarna3oHa (Kpyra) BbIJIEIEHHBIX
3agad. OBiaseHre 6a30BbIM YPOBHEM SIBIISIETCS JOCTATOUHBIM IS TPOJIOJKEHUS] O0yUeHUS
Ha cJeyromeil cTyneHu o0pa3oBaHus, HO He 10 MPOGUIBHOMY HallpaBlIeHHIO. Jl0CTHKEHHIO
06a30BOr0 YypOBHS COOTBETCTBYET OTMETKA «YJOBJIETBOPUTEIHHOY (UM OTMETKA «3», OTMETKA
«3auTeHo). [IpeBblieHne 0a30BOro ypoBHs CBUAETENBCTBYET 00 YCBOCHUU OMOPHOM
CUCTEMBI 3HaHUI Ha YPOBHE OCO3HAHHOT'O IPOM3BOJILHOTO OBJIAZICHUS Y4€OHBIMU
JeMCTBUSAMHE, a TAKXKE O KPYrozope, UpoTe (MU U30UpaTeIbHOCTH) HHTEPECOB:
IToBBIIIEHHBIN YPOBEHb TOCTUKEHUS INIAHUPYEMBIX PE3yJIbTAaTOB, OLICHKA «XOPOLIO»
(oT™MeTKa «4»).
Beicokuil ypoBeHb TOCTHKEHUS IUNIAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA «OTIIMYHO» (OTMETKa
«5»). I1oBBILIIEHHBIN U BBICOKUN YPOBHM JOCTHKEHUS OTIMYAIOTCA 110 ITOJIHOTE OCBOCHUS



IUTAHUPYEMBIX PE3YJIbTAaTOB, YPOBHIO OBJIQJICHUS YUEOHBIMU IEHCTBUSIMU U
c(hOpPMUPOBAHHOCTHIO HHTEPECOB K JIAHHOM MPEeAMETHON 00IacTy.

ITpu Hanm4My y yyamumxcs yCTOMYMBBIX HHTEPECOB K yUeOHOMY MpEeAMETY U
OCHOBATEJIbHON NOJTOTOBKU 110 HEMY MO>KHO BOBJIEKATh X B IPOEKTHYIO IE€ATEIBHOCTD 10
IpEIMETY.

Jl1s oncanust MOATOTOBKM yYalIUXCsl, YPOBEHb JIOCTHIKEHUN KOTOPBIX HHUXKE
©a30BOT0, BBIJIENIAETCS IOHM)KEHHBIN YPOBEHb JTOCTH)KEHUH, OLIEHKA
«HEYAOBJIETBOPUTEIILHO» (OTMETKA «2»).

IToHMXEeHHBIH ypOBEHb JOCTHKEHUH CBUAETENBCTBYET 00 OTCYTCTBUU
CHCTeMaTHYeCKOW 6a30BO MOATOTOBKH, O TOM, YTO 00YYarOIIUMCS HE OCBOEHO JIaXe U
IIOJIOBUHBI IUTAHUPYEMBIX PE3YJIbTAaTOB, KOTOPHIE OCBAUBAET OOJIBIIMHCTBO 00YUaIOIIUXCS, O
TOM, YTO UMEIOTCSI 3HAYUTEIIbHBIC MPOOEIB B 3HAHUSIX, TAIbHEHIIee 00ydeHue 3aTPyHEHO.
[Tpu 3TOM 00y4aroUMiics MOXKET BBINOIHATh OTJEIbHbIC 33/1aHUS TOBBILIEHHOTO YPOBHSL.
Jannas rpynmna oOydaroniuxcsi TpedyeT criennaibHON TMarHOCTUKY 3aTPyIHEHHA B
o0yueHHuH, IpoOeIoB B CUCTEME 3HAHUH U OKa3aHMs LIeJIEHAIIPABICHHOM TOMOILHU B
JOCTH>KEHUH 0a30BOTO YPOBHSI.

OnucaHHBIN BbILIE TOJIX0/ IPUMEHSETCS B XO€ PA3JIUYHbIX MPOLEAYDP OLICHUBAHUS:
TEKYIEro, IPOMEXYTOUHOTI'O U UTOTOBOTO.

[Tpu 3TOM 00s13aTETBLHBIMU COCTABIISIFOIIMMHU CUCTEMbl HAKOIIEHHOW OLIEHKHU SBIISIIOTCS
MaTepuabl:

* CTApTOBOM TMAarHOCTUKU;
* TEMaTUYECKHX M UTOTOBBIX IPOBEPOUHBIX pabOT IO BceM y4eOHBIM MPEIMETaM;
* TBOPYECKUX pabOT, BKIIFOYast yueOHbIE UCCIIEA0BAHUS U y4EOHbIE IPOECKTHI.

Pemenune o moctmxeHny (MM HE JOCTHKEHUHN ) TUIAHUPYEMBIX PE3yJIbTaTOB HITH 00
OCBOCHMH (MJIM HE OCBOCHMH) YU€OHOIr0 MaTepuasa MpUHUMAeTCs Ha OCHOBE Pe3yJIbTaToB
BBITTOJIHEHUS 3a/IaHUH 0a30BoT0 YpoBH:. KpuTepuii qocTiXeHus1/0CBOCHUsT y4eOHOTO
MmarepHaia 3a1aéTcs Kak BbIoJIHEeHHe He MeHee 50% 3aianuii 6a30BOro ypoBHs WIH
nosyueHue 50% ot MakcuMaiabHOro Oaia 3a BBIIIOJIHEHUE 3aJaHUil 0a30BOTr0 YPOBHS.

COI'’TACOBAHO COI''TACOBAHO
[TpoTtokos Nel 3acemaHust METOJHYECKOTO 3amecTuTenb qupekropa no YBP
00beAMHEHNS yUnTENEn O.C. Anbanosa
oT 2017 rona

2017 rona

H.A. Tlonny6nast
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